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“ABSTRACT” 

Ever since the Food and Agricultural Organization (FAO) added the (fourth) stability dimension 

of food security in 2009, vulnerability to food poverty analysis has been preferred to the incidence 

of food poverty and food insecurity analysis. While food insecurity is static to a point in time, 

vulnerability to food poverty is prospective and drives the former. Following the FAO stability 

dimension, this study examined how using mobile money channels to receive remittances for 

consumption affects household vulnerability to food poverty in Ghana. Using cross-sectional 

(observational) data – the latest round of the Ghana Living Standards Survey (GLSS 7) – and food 

poverty thresholds at both national and international levels, household vulnerability to food 

poverty index was estimated following the vulnerability as expected poverty (VEP) model. The 

average treatment effect (ATT) of using mobile money to receive remittances for consumption on 

household vulnerability to food poverty was estimated by applying propensity score to matching 

techniques on scores and inverse probability weighting. 

The study found a differing effect of using mobile money to receive remittances on household 

vulnerability to food poverty between food-poor and non-food-poor households in Ghana. At the 

national food poverty line, radius, kernel and IPTW ATTs estimated at 5% significance level, 

respectively show that household vulnerability to food poverty is significantly lower for food-poor 

households that significantly used mobile money to receive remittances by 8.8%, 7.3%, and 4.4% 

index probabilities compared to non-mobile money users. On the other hand, non-food poor 

households that significantly used less mobile money channels to receive remittances for 

consumption may slightly experience high vulnerability to food poverty. 

The study also discovered that if exogenous factors raise the food poverty line to at least the 

international food poverty line, using mobile money to receive remittances will no longer 
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significantly mitigate vulnerability to food poverty among food-poor households. The findings 

imply that we must proceed with caution before concluding that the adoption and use of mobile 

money reduce food poverty/insecurity. The linkages go beyond remittances and food consumption 

expenditures. Much depends on the extent of utilization of mobile money compared with non-

mobile money channels by food-poor and non-food-poor households and reciprocal altruistic cost-

effectiveness. 
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“CHAPTER ONE” 

“INTRODUCTION” 

1.1 “Background” 

Food is a basic human right and first among all necessities. However, the travesty of justice is that 

for many worldwide, ensuring even a regular two (2) square meal is a luxury (Kakwani and Son, 

2016a). According to the Food and Agriculture Organisation (FAO), nearly 1 billion people suffer 

from chronic hunger, with over 300 million food-poor people in Africa (FAO, 2020). This 

preamble communicates the idea of food poverty and the vulnerability of many individuals and 

households worldwide. In Ghana, data from the Ghana Statistical Service (2016-2020) have shown 

that 47.7% to 49.5% of the population were either moderately or severely food insecure, with 

Upper West Region recording the highest of 60.6% in 2020. FAO has consistently projected that 

two (2) million people in Ghana are vulnerable to food poverty annually (FAO, 2020). This 

projection coincides with a total of 2.32 million Ghanaians that were found to suffer extreme food 

insecurity in Ghana among 126 countries studied by Kakwani and Son (2016b).  

In the 2001 State of Food Insecurity, FAO adopted a revised definition of food security, 

progressing from a limited definitional focus since 1974. According to FAO (2002), “Food 

security [is] a situation that exists when all people, at all times, have physical, social and economic 

access to sufficient, safe and nutritious food that meets their dietary needs and food preferences 

for an active and healthy life.” The foundational research by Sen (1981) is most strongly associated 

with this new focus on consumption, the demand side, and the difficulties of vulnerable people's 

access to food. He rejects the idea of food security and instead concentrates on 

individual/household vulnerabilities and entitlements. Until 2009, this new definition was based 
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on three dimensions of food security. These are food availability (food production), economic and 

physical access, and food utilization (food consumption and nutritional value) at all times. 

However, following Sen's (1981) research, FAO added the food stability dimension (no 

vulnerability) in 2009 (FAO, 2009), which has since inspired recent studies of vulnerability to food 

poverty.  

FAO’s dimensional definitions emphasize "at all times" and reflect the non-failure of the other 

three dimensions – food availability, utilization, and economic access (FAO, 2009). That is non-

vulnerability to food poverty based on a standard satisfaction of the other (three) pillars. However, 

as Coates (2013) indicated, households are usually vulnerable to food security shocks emanating 

from price hikes, weather occurrences, conflict, and other factors. Thus, food stability (at all times) 

is rarely achievable. This introduces the concept of vulnerability analyses, initially used in the 

context of poverty (Holzmann and Jorgensen, 2000), but now a widely indispensable approach for 

evaluating food poverty (Løvendal et al., 2005). Even though the term vulnerability in broad 

academia portends a variety of implications according to the discipline, the food security literature 

relates vulnerability in relations to future adverse effects on food welfare and the capacity to 

respond and recover from it (Dercon, 2001; World Bank, 2001; Holzmann and Jørgensen, 2000; 

Mansuri and Healy, 2001).  

Thus, food insecurity and vulnerability to food poverty (VFP) analyses are distinct on time 

horizons (Sileshi et al., 2019). While the former categorizes households as "food poor" or "non-

food poor at a given period (static analysis), VFP is dynamic and considers shocks that may impact 

households' food welfare in the future, as well as the dependability of coping mechanisms (Sileshi 

et al., 2019). This study thus follows the stability dimension (FAO, 2009) to examine how using 
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mobile money channels to receive remittances for consumption affects household vulnerability to 

food poverty in Ghana. 

The role of using mobile money to receive remittances, household risk-sharing (social insurance), 

and food consumption smoothing are documented in recent literature (Baffuor et al. 2020; Aker 

and Mbiti 2010; Bulmenstock et al. 2016; Morawczynski and Pickens, 2009; Jack & Suri 2014, 

2016). According to the Ghana Statistical Service (2017), the share of households' utilization of 

MoMo channels to non-MoMo channels to receive remittances for daily consumption in Ghana is 

about 60% to 40%, respectively. Non-poor households use non-MoMo remittance channels more, 

while the poor utilize MoMo channels predominantly. However, poor and non-poor households 

used mobile money channels to receive remittances for consumption purposes (GSS, 2017). Thus, 

it is expected that the use of mobile money channels to receive remittances for consumption should 

have a differing effect on the vulnerability to food poverty of food-poor and non-food-poor 

households. The recent static studies on mobile money and food insecurity nexus (Murendo & 

Wollni, 2016; Lee et al., 2018; Hayford, 2019) could not accommodate these essential 

transmission elements.  

Following a dynamic vulnerability approach, the current study departs from these static studies in 

examining how using mobile money channels to receive remittances for consumption affects 

vulnerability to food poverty in Ghana's food-poor and non-food-poor households. 

1.2 Problem Statement  

Food poverty is a measure of extreme poverty around the world. Among the Millennium 

Development Goals (MDGs), food poverty/insecurity (MDG 1 and sequel SDG 1&2), mostly in 

developing countries, remains a significant reason why poverty goals are not well achieved in 

many countries (UN, 2015; WFP & WHO, 2017). While the goal is to eradicate food poverty 
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(extreme poverty) in line with SDG Goal 2, the real challenge, according to the FAO stability 

dimension, is mitigating vulnerability to food (extreme) poverty. Vulnerability to food (extreme) 

poverty is irrespective of food poverty/security status in the current period (Novignon et al., 2012; 

Koomson et al., 2020). Novignon et al. (2012) and Koomson et al. (2020), for instance, have 

indirectly confirmed FAO’s position that every time incidence of poverty is measured in Ghana, 

vulnerability to expected poverty is about twice the incidence. Thus, FAO prefers interventions 

that address vulnerability rather than the incidence of food poverty (FAO, 2009). 

Accordingly, the motivation of this study which followed FAO (1996, 2009) stability emphasis on 

food security ‘at all times’ in a Ghanaian context, uniquely sets this study apart in several ways. 

Following Zang et al. (2018), a possible scenario of household incidence of food poverty and 

vulnerability to food poverty is presented in figure 1.1. According to Novignon et al. (2012) and 

Zang et al. (2018), vulnerability to food poverty, unlike the incidence of food poverty, is a more 

prospective concept that considers potential changes in household food welfare. As shown in 

figure 1.1, hitherto non-food-poor households based on incidence analysis could be vulnerable to 

food poverty just as food-poor households. A proof that vulnerability to food poverty is 

irrespective of incidence in the current period; thus, studies static to a point in time may not be 

complete (Lee et al., 2018; Gyasi et al., 2021; Murendo and Wollni, 2016, Hayford, 2020). 

In a unique conceptualization, the study found relevance from FAO’s ‘at all times’ stability 

dimensional emphasis seamlessly connecting with Friedman (1957)/Modigliani (1966) permanent 

income/life cycle hypothesis (PIH/LCH). The FAO stability dimension recognizes that the food 

pillars – availability, utilization, and economic access – cannot be stable ‘at all times’ (Coates, 

2013) and emphasizes reliable household coping mechanisms to flatten shocks in food 

consumption and reduce vulnerability (FAO, 2015). This phenomenon is in line with Friedman 
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(1957)/Modigliani (1966) PHI/LCH. The common postulation of PIH attributes current (food) 

consumption effects to permanent income and no correlation with transitory incomes like 

remittances (World Bank, 2006). According to Friedman (1957), transitory incomes are “windfall 

gains,” usually unanticipated, and should not be factored into the budget consumption function of 

the household. Therefore, per the extended LCH arguments of Modigliani (1966), as followed by 

the World Bank (2006), remittances as transitory income should be saved for consumption 

smoothing purposes over time rather than spent in the current period.  

Figure 1.1: Possible categorisation of incidence and vulnerability to food poverty 
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 (Note: Ei is the current food expenditure, E(Ei) is the expected food expenditure, Vi represents the 

vulnerability to food poverty pegged at 0.5 probability, and Z is the food poverty line). 

Source: Author’s construct following Zang et al. (2018). 

No wonder many studies on the impact of remittances on food poverty/insecurity abound with 

contradictory and inconclusive findings. This is because, following Friedman (1957)/Modigliani 

(1966), whether remittance will affect current (food) consumption and the extent of the effect on 

food poverty/security depends on the ‘confidence’ of anticipation that remittances will not fail. 

Thus, while UNICEF (2017), Burchi et al. (2016), Buller et al. (2016), Abadi et al. (2018), among 

others, found that remittances improve household food insecurity, Duda et al. (2018), Rao and 

Hassan (2012), Ahmed (2013) found a negative effect of remittances on household food security. 
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Atouye et al. (2017) particularly demonstrated that remittances studied alone are insufficient to 

improve household food poverty. 

This study uniquely conceptualized that households' significant use of MoMo channels to receive 

remittances for consumption instead of non-MoMo channels could defy the theoretical 

expectations of Friedman (1957)/Modigliani (1966) PIH/LCH but meet FAO’s stability 

expectations. Departing from the static studies that could not accommodate food poverty 

thresholds, this study also conceptualized that using MoMo remittance channels affect the 

vulnerability to food poverty of food-poor and non-food-poor households differently in Ghana. 

Beyond the conceptualization, this study also provides enough robustness beyond the few static 

studies. First is using national and international food poverty lines to compare results in a way 

never considered in any previous research. In fact, in the individual studies of Lee et al. (2018), 

Aker et al. (2016), Murendo and Wollni (2016), and Hayford (2020), food poverty thresholds were 

not utilized as the basis of analyses. Secondly, to resolve some econometric challenges, these 

incidence studies used single econometric models like instrumental variable estimation and 

probit/logit estimation procedures. However, employing a single model has the drawback of 

making estimations that may not be sufficiently reliable. Each model contains unique flaws that 

cannot be individually fixed—for instance, choosing the appropriate instruments for estimating 

instrumental variables. Unlike these incidence studies, this study uniquely fills this gap by applying 

propensity score to matching techniques on scores and inverse probability weighting. Propensity 

score-based approaches are a significant class of bias-reduction techniques that eliminates 

selection biases in observational studies (Rosenbaum and Rubin, 1983). 
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1.3 Study Objectives  

This study generally investigated how using mobile money to receive remittances for consumption 

affects households’ vulnerability to food poverty in Ghana in line with the FAO stability dimension 

of food security. More specifically, the study 

i. Estimated the vulnerability to food poverty index by the vulnerability to expected poverty 

model, 

ii. Examined how using mobile money channels to receive remittances for consumption 

affects the vulnerability to food poverty in Ghana's food-poor and non-food-poor 

households.  

1.4 Research Questions   

Based on the above objectives, the following research questions were answered; 

i. What proportion of food-poor and non-food-poor households are vulnerable to food 

poverty in Ghana? 

ii. How does using mobile money channels to receive remittances for consumption affect the 

vulnerability to food poverty of food-poor and non-food-poor households in Ghana? 

1.5 Significance of the Study  

The findings of this study are expected to provide an understanding that households that use MoMo 

channels to receive remittances cope differently with vulnerability to food poverty compared to 

non-MoMo users. The findings of this study are also expected to show that there may be significant 

differences in the utilization of mobile money channels to receive remittances for consumption 

between food-poor and non-food-poor households. Thus, this study provides information on how 
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using mobile money to receive remittances affects the vulnerability to food poverty of food-poor 

and non-food-poor households. 

Therefore, the findings of this study should inform policymakers on how to promote the active 

usage of MoMo channels, particularly among the predominant 77% of Ghanaians without a 

traditional bank account (GSS, 2017). More important is how the findings of this study provide 

information to the government on the food welfare implications of the new electronic levy on 

MoMo and non-MoMo channels on food-poor households. The new electronic levy without 

particular exemptions has consequences on the net remittance income of particularly food-poor 

households that utilize MoMo remittance for daily consumption. The findings of this study may 

inform the government on providing further exemptions or reductions in the levy on remittance 

transfers among the extremely poor in Ghana.  

At the household level, the study provides information on household consumption and savings 

patterns through MoMo channels. This information may also help the government and the Telcos 

to educate households on the responsible and sustainable use of MoMo channels. Thus, the 

findings and suggestions from this study may significantly help promote the needed stakeholder 

discussions on mobile money in Ghana that may result in reforming the laws that could benefit 

users of mobile money technology. Moreover, mobile money is still developing, and academic 

members and students are researching a wide range of topics related to this innovation. The focus 

area considered for this study inspires further research into vulnerability to food poverty analysis 

using other coping mechanisms in line with the FAO stability dimension.  
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1.6 Scope of the Study 

This study examined how using mobile money to receive remittance for consumption affects the 

vulnerability to food poverty of food-poor and non-food-poor households in Ghana. Beyond 

remittances and per adult equivalent food consumption expenditure, the study examined the 

following essential transmission elements. First, the extent of utilization of MoMo channels versus 

non-MoMo channels for receiving remittances among the food-poor and non-food-poor 

households. Second,  how remittance channel utilization affects vulnerability to food poverty of 

food-poor and non-food-poor households. The study also examined the efficacy of using mobile 

money to receive remittances on households' vulnerability to food poverty at national and 

international food poverty lines.  

Data availability limited the study. The current study utilizes typical observational data from the 

national cross-sectional GLSS7 survey conducted in 2017. The study is thus limited to the use of 

the dynamic vulnerability to expected poverty (VEP) model approach for only a two-year time 

horizon, which is good enough for the resultant conclusions. However, to a large extent, the 

findings are limited to that year. 

1.7 Organisation of the Study 

The study is organized into five chapters. The first chapter presents the introduction, which 

includes the study's background, the problem's presentation, research objectives, as well as the 

research questions, relevance, and scope of the study. The second chapter reviews the extant 

literature on the subject of research, both theoretical and empirical. The chapter also presents the 

conceptual framework of the study. The third chapter discusses the research methods used for 

conducting the study. The fourth chapter presents a full analysis, interpretation, and discussion of 
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the study's findings. The final chapter outlines a summary of the major findings together with the 

conclusion and policy recommendations made by the researcher. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction  

This chapter presents a review of the literature relevant to the objectives of this study. The chapter 

begins with thoughts on food poverty, vulnerability to food poverty, channels of receiving 

remittance, and the use of mobile money for remittance as a coping tool against vulnerability to 

food poverty. The chapter also discussed three key theoretical frameworks for the study; Singh et 

al. (1986) household general utility model, Friedman (1957)/Modigliani (1966) permanent 

income/life cycle hypothesis, and reciprocal altruism of Lévi-Strauss (1969) and Trivers (1971). 

The chapter finally presented a conceptual framework for the study. 

2.2 Theoretical review 

This section places the study's argument in a theoretical perspective. The academic reviews focus 

on the ideas and propositions that underpin vulnerability to food poverty and the mobile money 

remittance channel. This section explores relevant literature as follows; 

2.2.1 The concept of food poverty  

Despite slight differences in methodological applications, food poverty has been synonymous with 

food insecurity in the literature. As a strategy for achieving sustainable development goals (SDGs), 

food poverty/insecurity has become more critical during the past two decades (FAO et al., 2017). 

Concerns have been expressed about the post-2015 development agenda's need to emphasize 

policies that encourage nations to reduce hunger and food poverty due to the growing number of 

food-insecure people worldwide. According to reviews, food poverty/security is multifaceted, 

spanning the global to the individual levels, making the idea a complicated phenomenon, 
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especially considering its varied drivers and results (McGuire, 2015). A thorough description that 

included all the components of food poverty was necessary to properly conceptualize vulnerability 

to food poverty. 

According to the 1996 World Food Summit (WFS), the term "food poverty" refers to the situation 

in which people lack access to enough food to satisfy their hunger or experience anxiety about not 

having enough food as a result of economic and social hardship; it does not refer to voluntary 

fasting or dieting or other reasons for not eating. Following this cardinal definition, FAO (2009) 

defined food poverty/security as concentrating on four unique but connected dimensions as its core 

pillars for conceptualizing linked issues and creating actions to address the phenomena. These 

dimensions are food availability (food production) at all times, economic and physical access 

(channels of income and purchasing power for food) at the time needed, food utilization (food 

consumption and nutritional value), and stability (vulnerability and shocks) (FAO, 2009). 

Following FAO (2009), deficiencies in one or more of the four pillars could threaten an individual 

or household’s level of food security. 

Availability 

The availability pillar depends on having enough food, whether from domestic production, 

regional output, imports, or food aid. The production of agricultural products, national policy, the 

operation of international markets, and the condition of the socioeconomic infrastructure are just 

a few examples of the factors that go into the availability component (McGuire, 2015). According 

to McGuire (2015), agricultural production throughout the world has significantly increased over 

time, increasing access to food. Following this insight, FAO may claim that food availability no 

longer poses a danger to food security, which calls for a substantial revision of the explanation of 

food poverty to consider resource distribution. Additionally, it suggests focusing on a household’s 
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capacity to get food rather than food production and enough food storage. Without a doubt, 

availability is meaningless if households lack the financial means to purchase the food for their 

households' use. As a result, food poverty would persist since the food is not efficiently distributed 

throughout the population. 

Economic and Physical Access 

The discussion of food poverty has expanded beyond the production of food for households to 

consider how well-equipped households are to acquire and distribute resources and food. This 

development emphasizes the determinants of economic and physical access to food security. 

Swindale & Bilinsky (2006a) discussed the economic access component as having enough 

resources to find appropriate foods for a healthful diet. Food prices, social assistance accessible to 

people, and household income are all included when defining access to food. Barrett (2002) asserts 

that access to food is limited by the resources that are accessible at all times, including channels 

of access, which are influenced by social and economic statuses. This is described by Sen (1981) 

as the effects of poverty. 

The idea of poverty and food insecurity creates a vicious cycle. Though oddly centered on rural 

settings, literature has expressed the contradictory phenomena of poverty and food insecurity 

(Frayne et al., 2010; Crush & Caesar, 2017). However, in addition to being financially feasible, 

physical access to food, facilitated by the availability of functional market chains and 

infrastructure, is essential to support food distribution and pricing (Barrett, 2010; Coates, 2013). 

The capacity of a household to receive food is therefore influenced by economic, physical, and 

social elements, which make up the access dimension. 
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Food Utilization 

As worries about unequal access to and distribution of food among people arose, food poverty 

advanced. FAO increased the utilization dimension after discovering that simply increasing food 

access and availability was insufficient to guarantee personal food security. Utilization scales a 

person's capacity to get and consume nutritious food for a specific time. Imagine that despite 

individuals eating enough to feel content, their diets may not contain enough micronutrients 

(Swindale & Bilinsky, 2006a). Food utilization has both a socio-economic and a biological 

component. The socio-economic component revolves around intra-household dynamics with food 

sharing among household members, depending on who eats what. While the biological component 

concentrates on the human body's capacity to take in food, convert it into daily energy, or store it 

for use in the future, depending on the individual's genetic makeup. Utilization has also been 

described as concerns with eating habits and food preparation, which, according to Sassi (2015), 

can help households consume enough nutrients. Utilization is explicitly regarded as a third 

component since acquiring food is necessary but insufficient to ensure family food security 

(Capone et al., 2014). 

Stability (Non-vulnerability) 

In acknowledgment that shocks in the other three pillars must be considered to achieve food 

security, the FAO included stability as the fourth dimension of food poverty. The degree of 

dependability with which the standards of the other three pillars are satisfied is thus reflected in 

stability (FAO, 2015). In the FAO definition of food poverty/security, the word "at all times" 

emphasizes the stability aspect of the concept. Coates (2013) found that households may suffer 

food insecurity shocks as a result of irregular shocks such as weather occurrences, conflict, and 

other factors that often cause food security status to change over time. The stability pillar strongly 
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emphasizes how households continually stockpile enough food and their ability to cope with 

adversity. 

The emphasis on “at all times” following the stability dimension of FAO (2009) suggests firstly 

that household food poverty/insecurity status is examined at both the current and expected periods. 

Secondly, gains in food security remain constant ‘at all times’, and vulnerability to food poverty 

is reduced significantly. Thirdly, the potency of the coping tool/mechanism available to 

households to flatten food consumption shock should the dimensions fail, and households become 

vulnerable to food poverty (FAO, 2015). Therefore, following Coates (2013) that stability is rarely 

achieved, this study stemmed from the stability (failure) dimension of FAO (1996, 2009) cardinal 

definition of food poverty/security. The study assessed household food poverty not just in the 

current period like other previous studies proceeded, but vulnerability to food poverty expected in 

a prospective sense. The vulnerability analysis is hedged against using mobile money for 

remittances as the coping tool/mechanism available to households.  

2.2.2 Vulnerability to food poverty 

In recent years, there has been a growing understanding that analyzing food poverty requires a 

dynamic framework. Identifying the most vulnerable people, households, or communities is 

crucial while looking at the existing occurrence of poor nutritional outcomes. Vulnerability 

analysis is the primary analytical idea that has been created to address the problem of the potential 

occurrence of food poverty. Although the concept of vulnerability was initially used in the context 

of poverty (Holzmann and Jorgensen, 2000), it is now widely recognized as a crucial method for 

evaluating food poverty (Lvendal et al., 2005). 

Following Scaramozzino's (2006) arguments, the vulnerability approach has two key advantages. 

The method is deliberately dynamic and perspective in that it considers future occurrences and 
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current outcomes rather than focusing just on the present. As a result, it examines food poverty ex-

ante rather than an ex-post result. Second, because the analysis is grounded in a stochastic 

framework, it can take into account all of the unknowns related to future food poverty, including 

the impact of external shocks and the coping mechanisms that households and communities can 

use to lessen the likelihood of unfavourable outcomes (Scaramozzino, 2006). 

Regarding the best method for analyzing vulnerability, there is no clear consensus in the literature; 

additionally, rather than food insecurity, most vulnerability evaluations concentrate on (food) 

poverty (Scaramozzino, 2006). The influential entitlement theory of Sen (1988) connects 

vulnerability to limited access to assets, even intangible ones like social capital. Access to 

resources does not, however, ensure that they will be utilized wisely to lessen risk. For instance, 

the UK Department for International Development (DFID) builds its vulnerability analysis in 

terms of the personal assets and activities necessary to maintain or sustain livelihoods (Department 

for International Development, 2003). In contrast, the World Bank assesses household 

vulnerability using a risk-based methodology (World Bank, 2005). The Bank's "Social Risk 

Management" concept considers the community's capacity to handle related risks and the causes 

of vulnerability. The focus is primarily on reducing risk exposure; however, the strategy suffers 

greatly from not considering issues related to inadequate asset ownership or access. 

Numerous organizations that work in developing countries, including the FAO, analyze 

vulnerability using methods for sustainable livelihoods (Devereux et al., 2003). Geographically 

speaking, the FAO identifies populations that are currently vulnerable and strives to understand 

the reasons why (Scaramozzino, 2006). 

Thus, while there are several definitions of vulnerability, the major challenge has been in 

developing a robust vulnerability measurement compatible with the fundamental concepts of 
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dynamic analysis. Following Scaramozzino (2006), there are two major approaches to measuring 

vulnerability. The outcome approach assesses vulnerability based on the likelihood of (expected) 

poverty (Chaudhuri, 2001; Chaudhuri et al., 2002). The utility-based approach estimates 

vulnerability as the difference between the utility a household would receive with certainty from 

consuming a certain bundle and the predicted utility of consumption (Ligon and Schecter, 2003, 

2004). 

The utility-based metrics of vulnerability contrast the predicted utility obtained from consumption 

versus the utility derived from the consumption of a specific bundle with certainty. The utility 

function may be broken down into several elements evaluating risk and poverty (Scaramozzino 

2006). The benefit of the risk metric is that it may account for both overall and unique risks. This 

method may, in theory, determine if vulnerability affects people with low asset levels, 

unfavourable environments, or low returns on assets (Ligon and Schecter, 2003, 2004). 

The metrics of vulnerability in the outcome approach differ depending on the conception of 

expected poverty. The expected headcount measure of poverty is used by Chaudhuri (2001), 

Chaudhuri et al. (2002), and Christiaensen and Boisvert (2000); Ravallion (1988) use the expected 

squared poverty gap to measure vulnerability, and Kamanou and Morduch (2002) consider 

expected changes in poverty rather than expected poverty. The outcome approach to vulnerability 

offers a quantitative assessment of the incidence of vulnerability, which is valuable in determining 

where households fall with the reference threshold since policy can be targeted at specific groups.  

An alternative perspective on vulnerability is taken by Glewwe and Hall (1998) and Dercon and 

Krishnan (2000) by taking into account the household's capacity to smooth consumption through 

observed variations in consumption over time in response to shocks. The method employs an 
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internal rather than a socially established poverty threshold, although it is fundamentally 

comparable to the expected poverty approach.  

Thus, following Løvendal and Knowles (2005), Løvendal et al. (2004), and Capeldo et al. (2010), 

a vulnerability in the context of food poverty refers to the probability of a household staying or 

falling below the food poverty line over time. By distinction, food insecurity analysis considers 

food insecurity as a lack of food at a given time and, thus, a static measure of welfare that 

categorizes households as "food poor" or "non-food poor"( Sileshi, 2019). Vulnerability to food 

poverty (VFP) analysis, on the other hand, considers the many shocks and hazards that may impact 

households in the future, such as price hikes, drought, unpredictable rainfall, etc., in measuring 

whether food consumption will fall below a specified threshold level. Households will be classified 

as "chronically food poor," "transitory food poor," "permanently non-food poor," or "transitory 

non-food poor" based on further vulnerability analyses (Scaramozzino 2006; Bogale 2012). 

2.2.2.1 Determinants of household vulnerability to food poverty  

Previous researchers have examined how vulnerable households are to food poverty as well as its 

causes using a range of econometric approaches (Bayudan-Dacuycuy and Lim 2014; Demeke et 

al. 2011; Chaudhuri 2003; Ogundari 2017; Bogale 2012; Mutabazi et al. 2015; Proag, 2014; World 

Bank 2000; Ellis 2003; Sen 1981; Gelaw and Sileshi, 2013; Sharaunga et al. 2015; Chaudhuri et 

al. 2002). 

According to these researches, several variables contribute to vulnerability to (food) poverty. Sen 

(1981), for instance, used the entitlement theory to link household food vulnerability to a variety 

of present or anticipated variables of production, such as the household's output, assets, and 

reciprocal agreements. The most crucial elements for lifting impoverished households out of food 
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poverty are available production resources and coping mechanisms against shocks and hazards 

(Proag, 2014; Ellis, 2003). Sharaunga et al. (2015) suggested that reducing food poverty among 

rural households in developing nations requires empowering women in economic and physical 

capital capacities. 

In the Morogoro area of Tanzania, Mutabazi et al. (2015) evaluated smallholder farmers' 

vulnerability using a three-stage FGLS. They discovered that farmers who believed humans were 

responsible for climate change were less likely to be at risk of (food) poverty. Additionally, 

households with consistent earnings were less likely to be exposed to outside shocks (Mutabazi et 

al. 2015; Alwang et al. 2001). The investigations by Devicienti (2002), Finnie & Sweetman 

(2003), and Jenkins et al. (2003) are among more empirical studies that have quantified 

vulnerability using income patterns and sources. Much research has also demonstrated how 

climate-related factors influence food poverty and vulnerability. For instance, Demeke et al. 

(2011) utilized panel data to determine the impact of rainfall shocks on the food vulnerability of 

smallholders in rural Ethiopia. They discovered that the rainy season's timing significantly 

impacted how secure a household's food supply was. 

Chaudhuri (2003) and Chaudhuri et al. (2002) in Indonesia examined vulnerability to food poverty 

based on cross-sectional data from the nation. They concluded that the real cost of risk associated 

with food poverty was more than the outcome observed. Moreover, there was a disparity between 

the prevalence of food poverty present and vulnerability through various population features. 

Gelaw and Sileshi (2013) discovered that increases in the price of grain in Ethiopia substantially 

impacted households moving into and out of food poverty. Similar findings were made by Kimani-

Murage et al. (2014) in the urban slums of Kenya, where they discovered that unemployment and 

the cost of staple commodities such as maize flour were important determinants impacting 
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vulnerability to food poverty. Other elements that have been linked to vulnerability to poverty and 

food insecurity include the source of the household's food (whether it comes from outside 

purchases or homegrown food), income, gender of the household head, household size, as well as 

access to remittances, geographic location, economic stability, educational attainment and 

occupational risk (Bayudan-Dacuycuy and Lim, 2014; Ogundari 2017; Bogale 2012; Azeem et al. 

2017; Mutabazi et al. 2015). 

2.2.3 The mobile money remittance channel  

Prior to the 2008 and 2009 MoMo summits, which were held back-to-back, there was no agreement 

on the definitional concept of mobile money. The summits essentially described mobile money as 

any payment scheme carried out using mobile devices (Maurer, 2012). The International 

Telecommunication Union (ITU) (2013) defined mobile money as “services that enable customers 

to use their mobile devices to send and receive money or to transfer money electronically from 

one person to another using a mobile phone, and such transfers can either be a domestic transfer 

or an international remittance transaction.” According to the ITU (2013), the private nature of the 

transfers makes MoMo transfer services unique. Consequently, moving money from one person 

to person (P2P). 

A broader definition, according to Dolan (2009), is "a package of financial services made available 

through mobile phones and other portable mobile devices." (Dolan, 2009, p.5). Among these 

services are (i) person-to-person money transfers, such as domestic and international remittances, 

(ii) person-to-business payments for a variety of products and services, and (iii) mobile banking, 

which enables users to access their bank accounts, make deposits and withdrawals and pay bills 

(Dolan, 2009; Jenkins, 2008). The ACP Observatory on Migration (2014) divided MoMo services 

into three categories, namely "mobile banking, mobile payments, and mobile transfers," based on 
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the categorization provided above (p.6). Although mobile banking is one type of MoMo service, 

several studies incorrectly use the term to apply to all MoMo service types. People who already 

have accounts with traditional financial organizations (often banks) have access to mobile banking 

services, which allow them to conduct transactions in their accounts using their mobile devices. 

As a result, only those with established bank accounts are eligible for mobile banking, which gives 

them the ease of accessing their bank account(s) whenever it is convenient for them through a 

mobile device rather than going to the bank's physical location. In industrialized nations, mobile 

banking is quite popular (ACP Observatory on Migration, 2014). 

Mobile payments and transfer services are the MoMo services frequently accessible in many 

developing nations. Bank accounts are not required for mobile transfers or mobile payment 

services. Practically, these services enable users to conduct transactions using an electronic 

account they construct for themselves and attach to their SIM cards. This account is referred to as 

a mobile wallet. The only way to access the account is with a personal identification number (PIN). 

Through a MoMo agent or another user, users may add or remove money from their wallets (ACP 

Observatory on Migration, 2014). 

The ACP Observatory on Migration (2014) delineated that “mobile payment is a technology that 

enables unbanked persons to buy or sell products and services at a merchant shop/store (or 

remotely) using their mobile wallet through their mobile phone, instead of cash. Users of unbanked 

mobile devices can pay their utility bills with their mobile wallet.” (p.7). However, "mobile 

transfer (also known as P2P or mobile remittances) is a service that enables unbanked people to 

send or receive small amounts of money to or from any other mobile phone user (even if they are 

subscribed to different telephone service providers) across the nation, from urban to remote rural 

areas, and across international borders" (ACP Observatory on Migration, 2014, p.7). 
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In Ghana, the banks provide customers who have an account with their mobile banking services. 

These people already have financial inclusion in the established financial system since they are 

bank customers. Mobile transfers and payments are the two remaining services that aim to offer 

financial services to the unbanked population. With the assistance of the banks, Ghana's 

telecommunications companies offer these services, which are governed by the Bank of Ghana. 

Using a mobile phone device to access financial services is the point of agreement across all 

definitions of the term "MoMo." In this study, MoMo services of relevance omitted mobile 

banking. In the context of this study, following ITU's (2013) definition, MoMo thus refers to 

mobile money transfer services, both of which are offered by Ghana's telecommunications sectors.  

2.2.3.1 The economics of Mobile Money channel for stabilizing food security 

Due to the novelty of mobile money and its recent adoption in many countries, some researchers 

have looked at its economics (Osei-Assibey, 2015; Baffuor et al., 2020; Mas and Klein, 2012; 

Jack, Suri, and Townsend, 2010; Jack and Suri, 2011; Weil et al., 2012) for various welfare 

implications. According to Karlan et al. (2016), the mobile money storage and payment system, 

as well as its additional links to formal bank savings accounts, credit, and micro-insurance, might 

enhance financial inclusion. More importantly, the mobile money channel for remittance transfers 

presents much lower reciprocal altruistic costs than other channels (Jack and Suri, 2014). Thus, 

mobile money can alleviate many welfare challenges, like stabilizing food security. 

Lower costs of transactions  

Mobile money is affirmed to lower the cost of transferring money, which is especially important 

given the insufficient and expensive transportation infrastructure. According to Jack and Suri 

(2014), remittances travel 200 kilometres on average in Kenya, where internal migration has 

widely dispersed families and social networks. Transportation costs for going to a bank, utility 

University of Ghana http://ugspace.ug.edu.gh
University of Ghana http://ugspace.ug.edu.gh



 

23 
 

company, or government office are an example of transaction costs. Other transaction costs include 

travel time and waiting in long lines as well as coordination costs between people, businesses, and 

the government that can result in significant time and financial losses as well as delays and 

"leakages" caused by corruption or middlemen, or total loss due to theft via unsecured payment 

methods (Morawczynski, 2009). 

Moreover, Aron (2018) noted that missed money and time have an opportunity cost. The money 

and the time might have been better utilized if they had been invested, used, or preserved. The 

automated electronic transmission of cash transfers, salaries, social security benefits, and private 

remittances enhances the predictability of the time of financial receipts, which facilitates planning. 

By doing so, the costs associated with coordination, delays, and opportunity costs are further 

reduced. 

According to Whitlock et al. (2007), these direct and indirect reciprocal altruistic costs advantages 

of mobile money present lower costs to both senders and receivers of remittances. This encourages 

more remittance transfers to the households and high net remittance income received. This will 

likely increase food consumption (Jack & Suri, 2016), better smooth food consumption and 

stabilize the household's food security. 

Reduced information asymmetry and increased micro-credits 

Radcliffe and Voorhies (2012), Aron (2018) acknowledge how mobile money ensures that 

financial transactions are recorded, increasing financial transparency and reducing information 

asymmetry. The failure of traditional banking to extend credit to the underprivileged and 

underserved, who lack collateral and credit histories, can be attributed to asymmetric information 

and the fixed expenses of maintaining an account. Cash becomes recorded when it is moved from 
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under the mattress to a mobile money account. Each deposit, withdrawal, transfer, or payment 

generates a documented financial history through mobile money. Aker et al. (2015) noted the 

connection between automated credit scores and the provision of modest loans through mobile 

money. Thus, mobile money provides a digital credit market where households can borrow to 

smoothen food consumption which can stabilize their food security. 

Digital savings and changing the way people save/invest 

There are various reasons to save. Dupas and Robinson (2013) indicated life-cycle incentives, such 

as making up for discrepancies in timing between incomes and spending streams, saving for 

school, consumer durables, house purchases, retirement, and funeral costs. Savings for 

precautionary reasons, such as unemployment, sickness, accidents, natural catastrophes, and old 

age risks, reflect the uncertainty of future income and expenses. Savings contribute to risk 

mitigation and consumption planning over time (Dupas and Robinson, 2013). 

According to Radcliffe and Voorhies (2012), the absorption of the underserved and unbanked poor 

in real currency "generates significant frictions in their financial life." Cash-based households have 

various informal saving choices, including cash under the mattress, stockpiling assets like 

jewellery or cattle, and depositing funds with informal savings clubs, all of which involve risks of 

theft or "liquidation." Savings losses in this way are frequent. Electronic accounts with mobile 

money provide secure cash storage. The platform is also evolving with various interest-paying 

savings/investment opportunities that households may utilize for food consumption purposes ‘at 

all times’. Dupas and Robinson (2013) argued that mobile money accounts provide a useful model 

in economic psychology research on how the poor should be encouraged to accumulate savings, 

such as using "commitment" savings accounts. 
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Risk and social insurance  

The poor are particularly vulnerable to a variety of societal shocks, such as floods, droughts, 

plagues, other natural catastrophes, occasionally conflict, and medical epidemics, as well as 

individualized shocks like theft, damage to the homestead, illness, and family deaths. De Weerdt 

and Dercon (2006) noted that there are not many options for getting insurance against these shocks. 

Typically, there is no official insurance, but, family, clan, and network linkages can develop 

informal insurance networks that monitor and mitigate such risks through periodic transfers (De 

Weerdt and Dercon, 2006). 

Mobile money promotes risk-sharing in several ways, according to Jack and Suri (2011). For 

instance, mobile networks' geographic reach might expand, while timely money transfers can stop 

major decreases that may be difficult or impossible to reverse. Due to the small and frequent money 

transfers made possible by mobile money technologies, negative shocks may be managed more 

flexibly (Jack and Suri, 2011). Thus, unofficial insurance networks could operate more 

successfully by preventing adverse effects on food consumption and increasing vulnerability to 

food poverty.  

2.2.4 Review of the empirical literature 

The current literature on mobile money is borrowed from similar innovative digital finance studies 

in the past because mobile money payment systems are still relatively new. This is generally 

divided into three categories: (a) studies that explain or predict the adoption of mobile money 

systems (e.g., Osei-Assibey, 2015; Manyegera & Matsumoto, 2016; Weil et al., 2012); (b) studies 

that evaluate the systems’ impact on people and economies (e.g., Baffuor et al., 2020; Suri and 

Jack, 2016); and (c) a small number of studies that attempt to comprehend the use of such systems 
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in social, economic, and cultural contexts (Orlikowski & Iacono, 2001; Sein & Harindranath, 

2004). 

This study adds to the group of grossly inadequate impact studies both in scope and interests of 

mobile money. The focus of most impact studies in developing countries ended in financial 

inclusion for the underserved (Porteous, 2007; Ahmad et al., 2020). A few other studies extended 

the work beyond financial inclusion and deployed some single variable proxies for welfare impact 

analysis (for example, consumption expenditure, remittances, and savings, among others) 

(Morawczynski and Pickens, 2009; Jack and Suri, 2014; Shaikh et al., 2019; Baffuor et al., 2020). 

Thus, the direct impact studies of mobile money on the incidence of food poverty and vulnerability 

to food poverty are new. The closest are a few recent studies on mobile money and the food 

security nexus, which are reviewed in a section. Largely, this section's empirical review on the 

subject under investigation is considered indirectly through transmissions such as reduced 

transaction costs and increased remittances, risk-sharing, and consumption smoothing. A few 

reviews on the potential hazards of using mobile money are also presented.  

Reduced transaction costs and increased remittances  

Baffour et al. (2020) recently looked at the effects of mobile money access on Ghanaian internal 

remittances, consumer spending, and household welfare. They employed the seventh round GLSS 

in their work. In their study, consumer spending and internal remittance were the main mechanisms 

via which mobile money adoption affected welfare. Using propensity score matching and dualizing 

findings for poor and non-poor households, they demonstrated that MoMo adopters receive 

noticeably greater remittances than non-MoMo users. Munyegera et al. (2016) study on the effect 

of mobile money and remittances on household well-being included 864 rural households. To 

determine the impact of mobile money on household welfare in terms of real per capita 
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consumption, the researchers used fixed effects, instrumental variables, and propensity score 

matching in their analysis. Their study's conclusions demonstrated that mobile money use 

positively and significantly impacts remittance. Their findings concur with those of Baffour et al. 

(2020). While the study objectives are similar, different estimation procedures were deployed in 

the two studies, but the effect on remittances was identical. However, the two studies did not draw 

any particular linkages between food poverty and food security. 

Aker et al. (2016) examined the effect of payment mechanisms on anti-poverty programs using 

evidence from a mobile money cash transfer experiment in Niger. Their study was based on the 

fact that cash transfers have become an increasingly essential component of both wealthy and 

developing countries. While such programs are electronically administered in developed nations, 

similar payments are generally delivered manually in many developing countries with poor 

financial infrastructure, resulting in high economic costs to both program users and the government 

as the provider. They conducted a randomized controlled experiment using 96 villages as their 

sample size. The Nigerian government had previously identified these communities as having 

produced less than 50% of their consumption requirements during the 2009 harvest. The 

interventions for cash, mobile, or Zap were distributed randomly to these communities after 

stratification by administrative division. Evidence from their study shows that the Zap intervention 

had a more significant impact than monetary or mobile interventions. They found that if the 

required infrastructure is in place, mobile money might be an easy and affordable way to send 

financial transactions. However, improvements in food security, particularly FAO’s food 

utilization dimension, were recorded for households on the Zap mobile transfer program. Children 

were recorded to have consumed 1/3 more of a meal each day, and food diversity was 9–16% 
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greater in households receiving Zap mobility transfers. The current study follows FAO’s stability 

dimension for the vulnerability to food poverty analysis.  

In rural Northern Uganda, Wiser et al. (2019) investigated the impact of introducing mobile money 

agents. In a random experiment, 168 regions were chosen randomly to receive an agent in 2017, 

while 163 regions served as the control group. The agent implementation may have enhanced the 

likelihood of sending and receiving peer-to-peer remittances, according to administrative statistics 

on mobile money transactions. The agent implementation reduced the cost of remittance 

transactions of more than 4,500 households. Additionally, it lowered the percentage of households 

with extremely low food security from 62.9 to 47.2% in locations remote from a bank branch. 

Their investigation revealed no impact on remittance savings. 

Different from the observational studies of Munyegera et al. (2016), Baffour et al. (2020), the 

studies by Aker et al. (2016) and Wiser et al. (2019) are random experiments. However, they all 

conclude that the mobile money channel significantly increases remittance transfers at lower costs.  

Mbiti and Weil (2011) employed a difference-in-difference estimation procedure to investigate the 

usage of M-Pesa (mobile money) and its effects in Kenya. By analyzing data from two waves of 

individual data on financial access in Kenya, they discovered that M-Pesa lowers the costs of rival 

money-transfer services like Western Union. In other words, mobile money can even lower the 

remittance transaction costs of non-mobile money channels.  

MoMo use, risk sharing and consumption smoothing  

Jack & Suri (2014) utilized panel survey data from more than 2000 households to study the effect 

of mobile money use on risk sharing in Kenya. Using a difference-in-difference estimation 

strategy, they show that mobile money users successfully smoothed their consumption after 
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income shocks. For non-users, however, income shocks typically result in a 7% reduction in 

household consumption per capita. The authors demonstrate that mobile money users have a higher 

likelihood of receiving remittances following exogenous shocks. Compared to non-users, they 

have an average 13 percentage points higher likelihood of receiving money from others. These 

remittances come from a wider network, happen more frequently on average, and are worth more 

overall.  

As a follow-up to their work in 2014, Jack & Suri (2016) compared the 2014 results of households 

who had relatively significant gains in access to mobile money agents with outcomes of 

households that did not by performing five survey rounds of a household panel beginning in 2008. 

Again using a difference-in-difference estimation strategy, they found that using mobile money 

helped 2% of all Kenyan households escape poverty. Jack & Suri (2016) particularly found that 

mobile money use provided short-term economic benefits of consumption smoothing raised per 

capita consumption significantly and can lift individuals out of extreme poverty (food poverty). 

They concluded that using mobile money in Kenya has long-term implications that generally lead 

to higher per capita consumption. Earlier works of Suri and Jack (2011, 2012, 2013, and 2014) 

using similar methodology showed that using mobile money allowed individuals to protect 

themselves against income shocks. They suggested that individuals drew on a wider network of 

social support and received more remittances quickly from different sources in response to 

negative shocks. Thus, mobile money users documented greater remittance transactions in 

response to unexpected adverse events (Suri and Jack, 2014) and overall shocks (Suri and Jack, 

2013) that disrupt consumption.  

Riley (2018) also studied consumption smoothing and spillover effects as she built on previous 

research in this area. She also utilized panel data from the Tanzania National Panel Survey to 
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examine self-reported shocks, remittances, wealth, and consumption among mobile money users 

and non-users. Using a difference-in-differences methodology, she also discovered that only 

mobile money users could avoid a significant decline in consumption following severe downpours. 

Two-thirds of the negative impact of the shock is accounted for by the fact that they receive, on 

average greater remittances – specifically, 4% of per capita income. Her research confirms the 

work of Jack & Suri (2014; 2016) that exogenous shock protection is a function of mobile money. 

Additionally, she provides evidence that non-users in the same communities cannot regulate their 

intake and do not appear to share risks as efficiently.  

In rural Bangladesh, Lee et al. (2018) examined how mobile money transfers reduced inequality 

by experimentally providing mobile banking to people in Bangladesh's cities and rural areas. The 

sample comprised extremely low-income rural households with household members who have 

moved to the city. They found that the technology modernized antiquated, ineffective transfer 

procedures, and remittances from cities to rural areas rose 30% more than they did in the control 

group a year later. Rural consumption grew by 7.5%, and extreme poverty decreased for those who 

actively used mobile money. Rural households tend to borrow less, save more, and spend more 

during financial hardship. Urban migrants, however, paid the price, claiming noticeably lower 

physical and mental health. 

In Mozambique, Batista and Vicente (2020), following a randomized control trial, provided 

evidence on whether mobile money is changing rural Africa. They worked with work with a 

sample of 1819 households from 102 rural areas in Southern Mozambique. They found that mobile 

money increased migration in villages with lower agricultural and investment activity. They 

particularly showed that mobile money increased consumption expenditure by 44% when rural 

households experienced a flood shock. Beyond the preceding experimental studies, an 
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observational study by Baffour et al. (2020) concluded that households that utilize mobile money 

often spend more on consumption than those that do not. This is because they received much more 

remittances. 

Mobile money and food security 

Compared to the objective of this study, the few previous studies on mobile money and the food 

security nexus are mainly partial, focusing only on the current period – and ignoring the ‘at all 

times’ stability emphasis of food security (FAO, 2009). Nonetheless, they provide a reference for 

comparing vulnerability to food poverty effect in this study.  

In their research of panel data, Kikulwe et al. (2014), following FAO (2009) food production 

dimension, discovered that using mobile money increased household income, investments in 

agricultural inputs, and agricultural production. Aker et al. (2013) found evidence that children in 

households that received Zap mobile transfers consumed healthier and highly diversified meals 

every day in a randomized experiment that delivered cash transfers to households in Niger. Thus, 

mobile money enhances the first (food production) and, to some extent, the second (food 

utilization) definitional dimensions of food poverty/security, according to FAO (2009). 

In the study by Murendo & Wollni (2016), household survey data was employed to analyze the 

effect mobile money has on household food security in Uganda. Their study analyzed food security 

using a static binary food insecurity measure and 7-day or 30-day recall period to elicit food 

expenditures. Their results showed that using mobile money reduced food insecurity among 

households. Beyond the static analysis, their study did not engage food poverty thresholds and 

followed FAO (2009) food utilization dimension. The current study pertains to FAO stability of 

food security as a result of using mobile money for receiving remittances for consumption. 
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In that study in rural Uganda where Wiser et al. (2019) investigated the effects of adding mobile 

money agents in 168 regions while 163 regions acted as the control, they found that in areas far 

from a bank branch, mobile money use reduced households in severely low food security from 

62.9% to 47.2%. In that study by Lee et al. (2018), many rural households in Bangladesh could 

not sign up for mobile money services because of their lack of English language competence. The 

treatment group was trained in the northwest district of the research by Lee et al. (2018), which 

used a randomized controlled trial design. Consequently, the trained households' usage of mobile 

money increased significantly from 20% to 70%. They found that extreme poverty (measured in 

food poverty) decreased as well, and the households that received treatment had an average 7% 

rise in consumption. 

On a broader level of financial inclusion, Baborska et al. (2017) examined the effects of utilizing 

one, many, or all three of the formal financial services – savings, credit, and payments – on 

individuals' experiences with food security in rural regions throughout 88 low- and middle-income 

countries. The findings show conflicting impacts on food security. Depending on the kind of 

service provided, the results show a range of implications for food security. The likelihood that a 

person would experience food insecurity is greatly impacted by their use of savings accounts, 

significantly impacted by their use of credit, and unaffected by their use of formal payment 

systems. Their results support the idea that the ultimate experience of food security is determined 

more by specific characteristics than by the variety of services provided by the formal financial 

sector, especially when such characteristics might be linked to favourable income impacts.  

A recent study by Gyasi et al. (2021) also examined the effects of financial inclusion on food 

insecurity among older Ghanaians and tried to discover the tasks that age and gender play in 

explaining the connection. A total of 1,200 persons aged 50 and above were included in the study. 
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Generalized linear models with a logit link function were used for the estimate. The results showed 

that aging individuals' food insecurity is decreased by financial inclusion. 

The preceding studies, thus, were not conceptualized based on FAO stability dimension of food 

security. For instance, Baborska et al. (2017), Wiser et al. (2019), Lee et al. (2018), and Gyasi et 

al. (2021) all followed the FAO (1996; 2009) economic and physical access dimension of food 

security. Murendo & Wollni (2016) followed FAO (1966; 2009) food utilization dimension, while 

Aker et al. (2013) followed FAO food production and utilization dimensions. The current study 

thus contributes immensely to the stability dimension by examining the dependability of using 

mobile money to receive remittances for consumption as a coping mechanism.  

2.3 Theoretical frameworks 

The following key theories underline this study. The general households utility theory according 

to Singh et al. (1986), the economics of remittances and consumption according to Friedman 

(1957)/Modigliani (1976) PIH/LCH and the reciprocal altruistic cost of remittance channels 

(Trivers 1971; Whitlock et al. 2007; Hamilton, 1964a, b).  

2.3.1 The General Household's Utility Theory 

According to Singh et al. (1986), the general household's utility framework recognizes that 

households can produce and consume their own food. Therefore, the household maximizes its 

utility from the consumption of goods, which may be purchased or home-produced, subject to the 

production function, time and cash constraints (Singh et al., 1986: Sadoulet and de Janvry, 1995).  

Theoretically, the ith household maximizes its utility 

Ui = u(Ch, Cm, li|xi)        (2.1) 
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“where Ui is a utility function that is twice differentiable, increasing in its arguments, and strictly 

quasi-concave; Ch  is ith household’s home-produced food demand, Cm is ith household’s market-

purchased food demand, li is the time devoted to leisure and xi is the vector of household socio-

demographic variables included in recognition that household utility is derived from the 

combination of decisions made by household members according to their preferences”. 

It is important to note that whether home-produced or market-purchased, household i demands 

both food Cf and non-food Cnf commodities.  

Ci = (Chf, Cmf, Cnf )          (2.2) 

Substituting Eq. (2.2) in (2.1) yields Eq. (2.3) 

Ui = u[(Chf, Cmf), Cnf, li|xi]         (2.3) 

Where Cf = (Chf, Cmf), Ch = (Chf, Cnf ), Cm = (Cmf, Cnf ). Ci being a vector of household i 

consumption demand, Chf is home food demand of household i, Cmf is market food demand and Cf 

is a vector of food demanded by household i. 

“If household i produces food that it also consumes, which is consequently subject to certain 

constraints of production, income and time factors, the optimization of Eq. (2.3) requires that the 

household’s production and consumption decisions are made separately on the assumption that 

they are all relevant to the market. In this case, production decisions are first made and then 

subsequently used in allocating the income between the consumption of goods and leisure” 

(Strauss, 1983).“According to Feleke et al. (2005), it is important to make this assumption because 

household food consumption and food poverty often depend on production variables, but not vice 
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versa.”The argument by Feleke et al. (2005) supports the cardinal definition dimensions of food 

insecurity by FAO (1996, 2009) that food must be produced first (availability dimension) before 

it can be accessed or utilized.  

“Similar to the work of Singh et al. (1986), the production, income, and time constraints imposed 

in the course of optimizing Eq. (2.3)”are specified as follows: 

Household ith utility is maximized subject to a production constraint: 

f(Qh, L, A, K) = 0          (2.4) 

Eq. (3.4) is a typical household production function for food Qh produced at home and assumed to 

be twice differentiable, increasing in outputs, decreasing in inputs, and strictly convex; A is 

household's fixed quantity of land, K is the fixed capital stock; L is total labour input. 

Cash income constraint: 

Phf (Qh – Chf) – PmfCmf – PnfCnf – w(L-lh) + Ynh = 0          (2.5) 

Where Pmf and Phf are the prices per unit of market-purchased food and home-produced food 

respectively, Qh is the household's production of the home food (so that Qh - Chf, is its marketed 

surplus and Phf(Qh - Chf) is the total household income from sales of surplus foods). PmfCmf is total 

household expenditure on market-purchased food, PnfCnf is total household expenditure on non-

food items, w is the market wage, L is total labour input, and lh is family labour input (so that w(L 

- lh) if positive, is total expenditure on hired labour). Ynh is exogenous income such as remittance.  
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Time constraint: 

lh= T – li                       (2.6) 

Where T is household i's time endowment received in each time period, which is allocated between 

leisure li and time spent working lh. 

Substituting the right-hand side (RHS) of Eq. 2.6 into 2.5 and expanding gives 

PhfQh – Phf Chf – PmfCmf – PnfCnf – wL + wT –wli + Ynh = 0      (2.7) 

Re-arranging Eq. 2.7 to explicitly account for household income and expenditure gives: 

PhfQh + wT + Ynh – wL = Phf Chf + PmfCmf + PnfCnf + wli                (2.8) 

The left-hand side (LHS) of“Eq. 2.8 is household ith income (HH income). The household income 

comprises of the value of food-produced food PhfQh, value of HH’s time endowment wT, the value 

of labour used wL, and exogenous income Ynh. Likewise, the RHS is equivalent to household ith 

expenditure (HH expenditure). The household expenditure includes the value of home produce 

food consumed PhfChf; value of market purchase food consumed PmfCmf; value of non-food 

expenditure PnfCnf and purchase of leisure wl”  

“The optimization of Eq. 2.3 gives rise to the income and expenditure equation within the 

separability assumption, which is necessary to have first-order conditions. It is equally possible 

via optimization of Eq. 2.8 to yield consumption demand and production equations separately as 

discussed below.” 
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“The demand for inputs and output produced for household i that produces its food at home can be 

derived by maximizing the first-order condition of the LHS of Eq. 2.8 with respect to labour (L) 

and output produced (Q) as:” 

L* = l(Phf, w, A, K)                 (2.9) 

Q* = Qh (Phf, w, A, K)             (2.10) 

“Where L* is the optimum labour used and Q* is the optimum output. Substituting Eqs. 2.9 and 

2.10 into LHS of Eq. 2.8 gives optimum income/full income Y* under the assumption of 

maximized profit π* as:” 

Y* = Phf Q
* + wT + Ynh – w L* 

Y* = wT + π*(Phf, w, A, K) + Ynh             (2.11) 

Where π*(Phf, w, A, K) = Phf Q
* – w L* 

“So that a variable of interest which is household i's demand for food Cf can be derived by solving 

the first-order conditions of the RHS of Eq. 2.8. However, recall in Eq. 2.3 that Cf is a vector of 

Chf and Cmf, which depend on their respective prices. This relationship can be specified as:” 

Cf = Cf(Phf, Pmf, Pnf, w, Y*)             (2.12) 

“Eq. 2.12 suggest that household ith optimum demand for food consumption to be food secure is a 

function of the prices of optimum food and non-food items demanded, wage rate and household 

income Y*(the causal effect on consumption discussed through PIH/LCH perspectives). However, 

the general household utility model has been adopted in various modifications, particularly for 
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modeling household food poverty.“For instance, household ith demand for food also depends on 

the preferences of its members as represented by household demographic characteristics 

conditioned in Eq. 2.1”. Moreover, granted that household i food demand is only within the basic 

framework of Eq. 2.12, then any significant negative changes in any of the variables in Eq. 2.12 

could lead to a shock in food consumption. For instance, Sadoulet and de Janvry (1995) found that 

changes in the prices of market-purchased foods and non-foods can affect household i food 

demand and may cause food consumption shock. 

Eq. 2.12 could therefore capture changes in household food consumption if the household 

experience such common shocks. Thus, Eq. 2.12 is a good basis for measuring adverse changes in 

the optimal Cf that may predispose the household to food poverty, given the sources of 

vulnerabilities and coping mechanisms available. Cf is therefore, the reduced form of the utility 

function in Eq. 2.1(Ogundari, 2017; World Bank, 2002). However, the optimal food demand of 

each household is unobserved, thus the use of the per adult equivalent food consumption energy 

required for daily living (Christiaensen and Subbarao, 2005; Chaudhuri et al., 2002). We can 

therefore write the following relation for Cf, which feeds into empirical modeling in the next 

chapter.  

  Cf  ≈ [Per adult equivalent food consumption]                                         

However, the optimum daily per adult equivalent food consumption required by FAO (2009) 

depends on the optimum satisfaction of the dimensions of food availability, economic and physical 

access, utilization, and stability. That is  

Cf  ≈ [Per adult equivalent food consumption] = f(food availability, economic/physical access, 

utilization, stability)                                 (2.13a) 
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Following unstable satisfaction of these dimensions at ‘all times’, FAO recognizes vulnerabilities 

to food welfare and emphasizes coping mechanisms, which is the focus of this study (Coates, 

2013). Thus Cf may well be considered a function of vulnerabilities and coping mechanisms. 

Cf  ≈ [Per adult equivalent food consumption] = f(vulnerabilities, coping mechanisms)             (2.13b) 

Underlying assumptions and constraints of the theory  

“The household food demand function Cf is derived from a profit function at equilibrium that obeys 

the usual constraints from the theory of the firm: homogeneity of degree one in prices and 

convexity with respect to prices. The household food demand function is a function of commodity 

prices (full income), possible household level and covariate characteristics. When household 

income is held at full income (at constant), Cf is assumed to satisfy the usual constraints of demand 

theory: adding up to total expenditure; zero homogeneity with respect to prices and exogenous 

income; symmetry and negative semi-definiteness of the Slutsky-substitution matrix”(Singh et al., 

1986; Pangaribowo et al., 2013). Some of these constraints are used to specify the empirical model 

for estimation. For instance, zero homogeneity with respect to prices implies that changes in Phf, 

Pmf, Pnf, w may have no effect on Cf and the researcher may include or exclude them depending on 

the quality of data available. Moreover, within this household utility theory, households are 

considered price takers (Singh et al., 1986), and Phf, Pmf, Pnf, w are often held unchanging in model 

specifications (Ogundari, 2017).  

Another vital property that Cf is additively separable (Singh et al., 1986) particularly guided a 

linear empirical specification of the vulnerability index model.  
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“2.3.2” “Permanent Income Hypothesis/Life Cycle Hypothesis” 

As originally articulated by Friedman (1957), “the PIH assumes that consumers; (i) prefer a smooth 

pattern of consumption, (ii) are farsighted and have a clear vision (no uncertainty) about future 

income, and (iii) are able to borrow. Based on this set of assumptions, they are able to maximize 

“lifetime” or permanent consumption. According to the PIH, the observed value of consumer’s 

income (YO) comprises two components, permanent income (YP) and transitory income (YT); 

YP includes current income plus expected income from various forms of assets, YT is windfall 

gains measured by (YO - YP). Consumers form an estimate of YP and assign an appropriate 

fraction for consumption. YT does not affect consumption since its expected value equals zero; 

also YT and YP are uncorrelated.” 

The role of transitory income on consumption is crucial to the PIH, which assumes that it is 

‘windfall gains’ (the random variation from average income) and is non-correlated with 

consumption. In earlier studies, Doenges (1966) and Kreinin (1961) examined the marginal 

propensity to consume (MPC) between transitory income and permanent income; they arrived at 

different conclusions. Modigliani (1966)”life cycle hypothesis (LCH), which is an extension of 

PIH suggests that transitory incomes (such as remittances) are saved/invested for lifetime 

consumption smoothing.“The World Bank (2006) notes that households view remittances as 

transitory income rather than permanent and should be saved rather than spent in the current period. 

Willassen (1978) argues, on the other hand, that if the “windfall gains” (transitory income 

according to PIH) are anticipated, they should be incorporated into recipients’ budget plans and 

should not be regarded as a random variable.”Therefore, within the PIH/LCH, whether remittance 

as transitory income could affect consumption is debated based on whether it is regular or can be 

anticipated not to fail.  
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Evoking PIH, that there is no correlation between transitory and permanent components of income 

(Friedman, 1957), the impact of household income Y*on Cf in Eq. 2.12 depends on whether Y*(in 

Eq.2.11) is permanent (wT + π*) or transitory (Ynh). Following the World Bank (2006) that 

remittances are transitory income, the significance of using mobile money for receiving 

remittances on consumption is evident to the extent that it defies this theory in the current period 

without jeopardizing consumption smoothing ability.  If this is achievable through mobile money, 

then there are implications for FAO (2009) stability dimension, which also demands stability in 

the optimal food consumed ‘at all times’. Thus, Friedman (1957)/ Modigliani (1966) PIH/LCH 

connects seamlessly with FAO stability dimension of food security and theoretically provides an 

economic basis for this study. 

2.3.3 Theory of reciprocal altruism 

The revolutionary theory of reciprocal altruism stems from the theory of reciprocity (Lévi-Strauss, 

1969) and an act of altruism defined by Trivers’ (1971). According to Lévi-Strauss (1969), 

reciprocity has long been a crucial component of African nations' social structures rather than an 

afterthought to their nation’s inability to provide for all their needs. Africans who engage in 

exchange relationships understand that giving resources confers a right to receive, and obtaining 

resources obligates one to provide resources in return. These give-and-take exchanges foster 

relationships, trust, and a sense of belonging in a setting where reciprocity is explicitly encouraged. 

Frequent interactions between relatives create a strong sense of hope that assistance is always on 

the way, making it easier to feel secure in the face of risks caused by the cycle of excess and 

scarcity. 

Indeed, in Africa, the extended family has evolved into a "vehicle for sharing the benefits of 

migration" (Findley, 1997, p. 120). Families typically rely heavily on remittances from distant 
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relatives to meet their necessities, ease cash flow problems and provide mutual insurance (Sander 

& Maimbo, 2005). Remittances are countercyclical since they grow during economic hardship 

(Quartey, 2006). Cash transfers from urban to rural or from abroad migrants are extended for 

household heads to distribute to kin members, giving a special sense of support and solidarity to 

the extended family. 

Tsai and Dzorgbo (2012) used a common saying among the Akans, Ghana's biggest ethnic group, 

to reflect the normative viewpoint of reciprocity; "If your parents watched after you to develop 

your teeth, you must watch over them to lose their teeth." Thus, Ghanaians generally believe that 

kinfolks are always willing to help. However, reciprocity may not be the balanced norm in real 

life, and aberrations are obvious (Tsai and Dzorgbo 2012).  

As Whitlock et al. (2007) interrogated, reciprocity may have many advantages for African 

households, but what about the costs? They contend that for cooperation or charity to evolve 

through reciprocity, an action's benefits must surpass its costs. According to Trivers (1971), an 

altruistic act provides advantages to the recipient while incurring direct costs to the giver (despite 

indirect positive effects to the giver). The evolution of altruism is determined by three factors that 

are relatable to the use of mobile money for transferring remittances; the cost to the giver of the 

altruistic act, the benefit to the recipient, and some measure of the relative likelihood that the act 

will eventually lead to a net gain/loss for either the giver or the recipient (Whitlock et al., 2007; 

Hamilton, 1964a, b).  

The evidence from the Ghana Statistical Service (2017) indicated that more than 60% of 

households receive regular remittances, suggesting that reciprocity works in households in Ghana. 

However, remittances are transferred at a cost to both the giver and the recipient, suggesting that 

the altruistic act comes at a cost. Thus, the predominant use of mobile money for receiving 
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remittances by households reduces both the direct and indirect costs of transferring remittances 

(GSS, 2017). The theory of reciprocal altruism is, therefore, precise for this study. 

“2.4” “Conceptual framework” 

Based on the depth of the literature reviewed, this study conceptualized a working framework as 

follows. Three critical theories framed the concept of this study. The reciprocal altruistic cost-

effectiveness of using mobile money channels for remittances compared to non-MoMo channels 

(reciprocal altruism)  (Trivers 1971; Whitlock et al. 2007; Hamilton, 1964a, b), the economics of 

remittances and consumption according to Friedman (1957)/Modigliani (1976) PIH/LCH and 

FAO (2009) stability dimension of food security ‘at all times’. The motivation of this study follows 

FAO (2009, 2015) stability dimension of food security which reflects the degree of dependability 

with which the standards of the other three pillars – food availability, utilization and economic 

access – are satisfied. FAO emphasizes that a standard of the pillars that guarantee household food 

security must be stable ‘at all times’. In reality, however, household-level and covariate shocks 

predispose households to both incidence and vulnerability to food poverty (Coates, 2013). Thus, 

the FAO stability pillar strongly emphasizes how households mitigate vulnerability to food poverty 

and the reliability of available coping mechanisms over time (FAO, 2015). 

The emphasis on “at all times” following the stability dimension of FAO means that the relevance 

of a coping tool/mechanism for household food poverty/insecurity is not a case in one-period static 

analysis. FAO emphasizes how reliable a coping mechanism available to a household is to flatten 

food consumption shocks that occur and predisposes households to food poverty over time. This 

study assessed the relevance and dependability of using a digital finance innovation – mobile 

money – for receiving remittances by some households as a coping mechanism vis-à-vis 

households that used other channels.  
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Following the reciprocal altruism of Hamilton (1964), this study conceptualizes that the reciprocal 

act of remittance support among households is not without altruistic costs– direct (transaction 

costs) and indirect costs (Whitlock et al. 2007; Hamilton, 1964a, b). Based on several adoption 

studies (Suri and Jack, 2011, 2014; Kirui et al., 2013; Kikulwe et al., 2014), using mobile money 

channels for remittances was found to present lower altruistic costs compared to non-MoMo 

remittances channels. This presents lower costs to the sender and the receiver, thus encouraging 

more remittance transfers to the household. Low altruistic (e.g. transaction) costs at the household 

level also reflect higher net disposal remittances received. Following the few impact studies (Aker 

et al., 2013; Lee et al., 2018; Murendo and Wollni, 2016), this is expected to increase food 

consumption in the current period, contrary to PIH/LCH postulates of Friedman (1957)/Modigliani 

(1976).  

As theorized by Friedman (1957) and Modigliani (1976) PIH/LCH, remittances are ‘windfall 

gains’ which, according to the World Bank (2006), must be saved/invested in the current period 

for consumption smoothing rather than consumed. Given that remittances may or may not come 

to the households, the implications of using remittances received mainly for consumption rather 

than savings in the current period borders on food consumption smoothing ability, all other things 

being equal. Contrary to PIH/LCH, if households use MoMo to receive remittances for only 

consumption purposes in the current period instead of savings, food consumption smoothing 

ability may suffer (Friedman, 1957; Modigliani, 1976); all other income sources constant. This is 

particularly true for food-poor households who are also the extreme poor with minimal sources of 

income.  

Thus, this study conceptualized that the significance of using mobile money for receiving 

remittances is found if it defies Friedman (1957)/Modigliani (1976) PIH/LCH but meets FAO 
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(2009) stability expectations by lowering household vulnerability to food poverty. The study 

further conceptualized that whether this will occur depends on the extent of utilization of MoMo 

channels to receive remittances for consumption among food-poor and non-food-poor households.   

2.5 Conclusion  

The literature reviewed in this chapter makes the case that the effect of using mobile money to 

receive remittances for consumption on vulnerability to food poverty is not straightforward. The 

previous empirical literature may have oversimplified the transmission mechanisms for 

remittances and food consumption. Mobile money use may raise remittance levels and increase 

food consumption in the current period. However, if remittance savings is jeopardized, food 

consumption smoothing ability may suffer, and food security stability may be affected. Thus, if 

using mobile money for receiving remittances will defy this status quo and stabilize food security, 

other transmission conditions, as reviewed, are imperative.  
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“CHAPTER THREE 

    METHODOLOGY” 

“3.1” “Introduction” 

This chapter discusses and presents the research method, data sources, and variables utilized in the 

study. The chapter also discusses and explains the empirical model and estimation procedure for 

the analyses. 

“3.2” “Research design”  

This study's delineation of the research design follows Almalki (2016). The study's objectives are 

such that it necessitated following a complete research process, from conceptualizing the research 

problem and following relevant theories through to the results. The study is thus necessarily 

quantitative in design and used secondary cross-sectional data. 

3.3 Data Source  

This study used data from the seventh wave of the GLSS to examine the relative effects of using 

mobile money to receive remittances on households’ vulnerability to food poverty in Ghana. For 

this study and in line with its objectives, the relevant data captured in the GLSS7 include data on 

household per adult equivalent food consumption expenditure, channels of receiving remittance 

receipts (MoMo or non-MoMo), use of received remittances by remittance channel, household 

level socio-demography characteristics and other community covariates.  

The Ghana Statistical Service conducted the seventh edition of the GLSS in 2016–2017, and it is 

the most current national household survey for which data have been gathered. The Ghana 

Statistical Service has conducted the GLSS, a periodic national cross-sectional household survey, 

since 1989. The GLSS round 7 is a nationally representative survey of about 14,009 households 
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and over 59,000 individuals from regions and locations for households chosen at random from 

enumeration areas (EAs). The overall sample for the study was arrived at after matching the 

relevant datasets from the GLSS round 7. After merging and cleaning the datasets, the final sample 

size used in this study totalled 5,435 households.  

The main limitation of the GLSS7 dataset is the potential effects of bias due to missing data. The 

bias would serve not only to distort results, but also to reduce the capacity of estimation procedures 

employed in the analyses to detect effects. In this study variables with large missing data were 

excluded from the study.  Minor missing data some variables were cleaned in arriving at the final 

sample of 5,435 households. 

Another limitation is the failure to have underlying normal distributions for some continuous 

variables. The failure to have underlying normal distributions would not only be likely to influence 

the use of significance tests, but could also influence the use of certain maximum likelihood 

estimation procedures. However, appropriate transformations were used under careful 

considerations to normalize these variables where necessary in this study.  

3.4 “Overview and operationalization of variables” 

Theoretical and empirical literature influenced the conceptualization, choice, and 

operationalization of the variables used in this study. The study's objectives and the data 

availability also serve as guidelines for selecting variables. The inclusion criteria of variables for 

the empirical model specification were also subjected to best fit and multicollinearity tests (VIF), 

such that variables that passed the goodness of fit were finally used for the study (Appendix B; 

tables B1/2). Tables 3.1, 3.2 provides an operational overview of the variables used in the study. 
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3.4.1 Measuring household incidence of food poverty  

“A headcount food poverty approach based on the FGT (1984) index was used to estimate the 

incidence of food-poor and non-food households in the current period. Despite the fact that several 

poverty measures have been acknowledged in the literature, the Foster-Greer-Thorbecke (FGT) 

family of poverty indices are still the most often used, providing a distributive sensitive measure 

through the selection of a 'poverty aversion' parameter”(Tassew et al., 2008). 

Thorbecke et al. (1984) developed the FGT multidimensional poverty index based on the seminal 

works of Sen (1981, 1999) that the measurement of poverty is beyond a unidimensional 

phenomenon.“Kimalu et al. (2002) pointed out that one poverty measure that has been found to 

dominate the literature on poverty analysis and is manageable in presenting information on the 

poor in an operationally convenient manner is the FGT measure developed by Foster et al. (1984).”  

“Following Foster et al. (1984), this measure is used to quantify the three well-known elements of 

food poverty; the headcount food poverty index, the food poverty-gap index, and the severity of 

the food poverty index”(WBI, 2005; Tassew et al., 2008). 

The FGT (Pα) is given by the formula; 

Pαi = 
1

𝑁
∑ [

𝑍−𝐶𝑖

𝑍
]

𝑞
𝑖=1

α    
(3.0)  

Where Pαi is headcount food poverty (for α = 0) 
 

Z is the set food poverty line (section 4.6) 

Ci is the annual per adult equivalent food consumption expenditure for household (HH) i.  

N is the total sample size for the study 
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q is the total number of food-poor households 

𝛼 is the poverty aversion parameter. 

Per the FGT headcount approach, all households with Ci < Z are food poor in the current period, 

while those with Ci ≥ Z are non-food-poor (WBI, 2005; Tassew et al., 2008).  

3.4.2 “Measuring household vulnerability to food poverty (VtFP) 

The probability of a household becoming food poor over a time horizon was estimated following 

vulnerability as expected poverty (VEP), a model approach following Chaudhuri et al. (2002), 

Christiaensen and Subbarao (2005), utilizing per adult food consumption expenditure (PEFCE). 

VEP accounts for risks to the household and coping mechanisms that may plunge a household 

below a minimum threshold of food poverty. Vulnerability as expected food poverty is the 

likelihood of a household (h) at time (t) being food consumption poor in time j. Households' 

vulnerability from the current period is expressed as   

            Vht = P(Cht+1< Z)        (3.1) 

A household's vulnerability (Vht) or likelihood of expected food poverty is determined by the 

probability that the expected household optimal food consumption (Cht+1) will be below the food 

poverty line (Z), and j=t+1. Estimating vulnerability thus involves determining the probability 

distribution of expected food consumption. Assuming the probability distribution is log-normal, 

estimating the mean and variances of expected food consumption will effectually determine that 

distribution (Sileshi et al., 2019).  

The VEP method estimates have always been a function of the predicted mean and variation of 

household PEFCE. The predicted mean of PEFCE is defined by community and household 

variables, whereas the volatility in household consumption reflects the idiosyncratic shocks that 
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add to the variation in PEFCE levels for households with common traits (Échevin, 2013; Bogale, 

2012; Gunther and Harttgen, 2009). In line with Chaudhuri (2003) and considering Eq. 2.12/13, 

the household food poverty vulnerability index was estimated by the VEP approach following the 

probabilistic process; 

lnCf = Xiδ’ + εi         (3.2) 

where Cf in this study follows Eq. 2.13 above, the optimum household demand for food 

consumption is usually unobservable and measured by household per adult equivalent food 

consumption. Following Chaudhuri (2003) and Sileshi et al. (2019), household per adult 

equivalent food consumption expenditure was used as a proxy. Since the expected food poverty 

reflects the possibility of expected household food consumption expenditure falling below the food 

poverty line (that is a possible unfavourable change in Cf), this study used the real household per 

adult equivalent food consumption expenditure (PEFCE) as a proxy for Cf  unobserved. Xi is a 

vector of household-level characteristics and covariates defined in table 3.1 below. “δ is a vector 

of parameters, and εi is a mean-zero disturbance factor that takes idiosyncratic shocks into 

account.”The variance of the disturbance term is taken as a function of the household variables to 

examine the probability of a household with low per-adult equivalent food consumption 

experiencing high food consumption volatility compared to a household with high mean food 

consumption: 

𝜎𝜀𝑖
2 = 𝑋𝑖𝜌

′ + 𝜇𝑖        (3.3) 

Following Chaudhuri (2003), Amemiya (1977), Christiaensen and Subbarao (2005), the 

estimations of δ and ρ were determined using the three-step feasible generalized least squares 

method (3-FGLS). In the first stage, ordinary least squares was used to estimate Eq. (3.1). The 

predicted residuals from Eq. (3.1) were used to run the following model: 
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𝜀𝑂̂𝐿𝑆,𝑖
2 =  𝑋𝑖𝜌′ + 𝜇𝑖                     (3.4) 

The estimates determined from Eq. (3.3) were used to transform Eq. (3.4) as follows: 

𝜀̂:𝑂𝐿𝑆,𝑖
2

𝑋𝑖𝜌̂𝑂𝐿𝑆
=

𝑋𝑖

𝑋𝑖𝜌̂𝑂𝐿𝑆
 𝜌′ +

𝜇𝑖

𝑋𝑖𝜌̂𝑂𝐿𝑆
           (3.5) 

The OLS estimate of 𝜌̂  in Eq. (3.3) produced an asymptotically FGLS estimate of ρ, that is, 

𝑋̂𝜌𝐹𝐺𝐿𝑆 being a consistent estimator of 𝜎𝜀𝑖
2

 . Equation (1) was transformed as follows: 

𝑙𝑛𝐶𝑓

𝜎𝜀̂
=  

𝑋

𝜎𝜀̂
𝛿′ +

𝜀

𝜎𝜀̂
                 (3.6) 

Where 𝜎𝜀̂ =√𝑋𝜌̂𝐹𝐺𝐿𝑆. The asymptotically FGLS estimator 𝛿𝐹𝐺𝐿𝑆was obtained from the OLS 

estimation of Eq. (3.6), allowing the study to estimate the expected log food consumption 

expenditure and its variation as; 

𝐸[𝑙𝑛𝐶𝑓|𝑋𝑖] = 𝑋𝛿𝐹𝐺𝐿𝑆 

𝑉𝑎𝑟[𝑙𝑛𝐶𝑓|𝑋𝑖] = 𝑋𝜌̂𝐹𝐺𝐿𝑆 

At time t + 1, the probability that a household would be food insecure or each household's 

vulnerability to food index (VFI) can be written as follows, assuming food consumption is 

distributed log-normally. 

𝑉̂ =  𝑃̂(𝑙𝑛𝐶𝑓 < 𝑙𝑛𝑍|𝑋𝑖) = ∅ (
𝑋𝛿̂𝐹𝐺𝐿𝑆−𝑙𝑛𝑍

√𝑋𝜌̂𝐹𝐺𝐿𝑆.
)       (3.7) 

“Where ∅ is the cumulative density function of the standard normal distribution. 𝑋𝛿𝐹𝐺𝐿𝑆 and 

𝑋𝜌̂𝐹𝐺𝐿𝑆 are the expected household food consumption expenditure and the standard error of the 
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regression, respectively, Z is the food poverty line, and 𝑉̂ is the probability that each household's 

vulnerability to the food poverty index ranges between zero and one.”  

3.4.2.1 Choosing the vulnerability threshold and time horizon 

Following other studies,“the vulnerability threshold is determined using the popular benchmark 

poverty rate of 0.5 and a time horizon (j) of two years”(Zhang and Wan, 2008; Azeem et al., 2018; 

Novignon et al., 2012; Chaudhuri et al., 2002). Any household with a 50% chance of becoming 

poor in the following period is considered susceptible to poverty, according to the benchmark 

poverty rate.“Based on a benchmark poverty rate of 0.5, the vulnerability threshold” (v*) for the 

next year, two years, three years and so on can be determined using the 𝑣∗relation below 

(Chaudhuri et al., 2002; Koomson et al, 2020). For this study, the thresholds for the next three 

years are correspondingly determined as 0.50, 0.29, and 0.11. 

𝑣∗ = 1 − √1 − 𝑣𝑛
𝑛

 

 

Since this study utilized cross-sectional data, vulnerability analyses are meaningful for j=2 years 

(Koomson et al, 2020). Thus, following (Chaudhuri et al., 2002; Azeem et al., 2018; Koomson et 

al, 2020; Novignon et al., 2012), this study defined households with a probability greater than or 

equal to 0.50 as vulnerable to food poverty, while households with probabilities less than 0.50 are 

non-vulnerable. 

3.4.2.2 Expected sign of the nexus between MoMo use and VtFP 

Following the conceptual framework above, the expected sign of the effect of using MoMo for 

receiving remittances on VtFP is not straightforward. If using mobile money for receiving 

remittances also promoted the depletion of remittances (both received and saved) in the current 

period, then we expect a positive relationship between the use of MoMo for receiving remittances 
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and vulnerability to food poverty. However, as conceptualized, the significant utilization of MoMo 

channels to receive remittances by households compared to non-MoMo channels could override 

this expectation and negatively affect VtFP.  

On the other hand, if using mobile money for receiving remittances also promoted savings or asset 

accumulation in the current period following PIH/LCH (World Bank 2006; Friedman 1957; 

Modigliani 1976), we expect a negative relationship between using MoMo to receive remittances 

and vulnerability to food poverty.   

For estimating the vulnerability to food poverty index 𝑉̂, the household level and covariate 

variables Xi used that are theoretically fitting are operationally defined below.  

Table 3. 1: Operationalization of variables for estimating 𝑉̂ 

Variable name Operationalization 

Vulnerability to food poverty Index  

V 
1 if V greater than or equal to 0.50, vulnerable to food poverty 

1 if V less than 0.50, non-vulnerable to food poverty 

Dependent consumption variable  

PEFCE Household per adult equivalent food consumption expenditure  

HH level & covariate Characteristics   

Age(yrs) Age of an individual (years) 

Employment status 1 if household head is employed; 0 otherwise 

Educational status 1 if household head is educated; 0 otherwise 

Gender 1 if individual is female; 0 otherwise 

HH location 1 if household is located in rural area; 0 urban 

Marital status of HH head 1 married, 0 unmarried  

Food remittance  Total food remittance received  

Regularity of remittance 1 if household receive regular remittance; 0 otherwise  

Household size Number of household members 

Participation in comm. cooperative 1 household belong to community cooperative, 0 otherwise 

Buy/sell farm land in comm. 1 land is bought/sold in community, 0 otherwise 

Community irrigation 1 irrigation is practiced in community, 0 otherwise 

Religion Religious background/affiliation 

Real total HH expenditure  Real total household expenditure  

Risk preference 1 HH head is risk averse, 0 risk lover  

Time preference 1 HH head prefer immediate reward, 0 prefer delay reward 

Fertilizer(yes) 1 farmers in community access fertilizer, 0 otherwise  

Rice/maize husking machine 1 husking machine in community, 0 otherwise  

Access to comm. market 1 community have market, 0 otherwise  
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Poverty status 1  poor household; 0 non-poor household 

Food CPI Food price index 

Non-food CPI Non-food price index  

 

3.4.3 “Choosing the food poverty line” 

“In order to analyze food poverty, a cut-off point known as the food poverty line has to be identified. 

Over the years, the formulation of a food poverty line was mostly subjective and dependent on 

data availability. Four methodologies were used to determine the food poverty line in different 

contexts; direct calorie intake (DCI), food energy intake (FEI), cost of basic necessities (CBN), 

and arbitrary choice of index (ACI)”(Novignon et al., 2012). Each of these methodologies has its 

strengths and weaknesses, but their adoption is largely dependent on data availability in developing 

countries (Ozughalu, 2016).  

For robustness, food poverty in this study was determined at national and international food 

poverty lines. This is because even though calorie requirements vary slightly across countries, 

FAO (2009; 2013) suggests that a food basket that delivers a minimum of 2100 kilocalories per 

day is good enough for a healthy adult life.  

3.4.3.1 National food poverty line  

The food poverty line for Ghana derived by the Ghana Statistical Service (2018) based on per adult 

calorie equivalent is set at GHȼ982.2 per adult equivalent per year for a minimum food basket that 

delivers 2900 kilo calories per day. This line is the extreme poverty line for Ghana which is derived 

from the GSS (2018) by concentrating only on food consumption expenditure. The approach by 

the GSS (2018) followed the conversion of the 2016–17 GLSS data into annual adult equivalents 

and employed the FGT model to categorize the extreme (severely) poor from the non-poor. The 

extremely poor households based on this poverty line are the food-poor households whose per 
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adult equivalent food consumption expenditure is insufficient to fulfil the minimum calorie 

requirement of 2900 kilo calories per day (GSS, 2018).  

3.4.3.2 International food poverty line 

The FAO, in partnership with the WFP/World Bank since 1996, has constructed standard 

international food poverty lines and provided avenues for updates and conversions at national 

levels through purchasing power parities (PPP).   

In 1996, the FAO suggested daily calorie intake is roughly 1,800 kilocalories per person and 

constructed a food poverty line at $0.25 per calorie of a food basket that delivers 1,800 kilocalories 

per capita per day (FAO, 1996; Kakwani and Son, 2016a). This daily calorie intake has been 

proven insufficient for a healthy adult life, and the FAO has since raised the level to 2,100 

kilocalories per day based on data from over 100 countries, including Ghana (FAO, 2013; Kakwani 

and Son, 2016b). Following (FAO, 2013; Kakwani and Son, 2016a), the international price of a 

food basket that delivers this energy level can be converted at the national level at the 2005 PPP. 

However, the World Bank has updated its PPP estimates from 2005 to 2011; a currency conversion 

used to compare economies' size and price levels. In terms of country coverage and estimation 

based on more precise prices obtained from individual nations, the 2011 PPPs are rated superior 

to the 2005 PPPs. With the most recent conversion rates available, it is reasonable to speculate on 

the food poverty line in 2011 PPP, which corresponds to the value in 2005 PPP. In 2016, a novel 

work by Kakwani and Son (2016a) for the World Bank based on World Bank data from 101 

countries, including Ghana, employed a novel approach of equivalency poverty liens to estimate a 

single threshold of $1.59 in 2011 PPP. Therefore, this study chose an international food poverty 

line of $1.59 in 2011 PPP for 2,100 kilocalories per day for a healthy adult life.  
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Justification for adding the international food poverty line for robustness  

Individual countries committed to the FAO usually follow the methodology of the organization to 

set their own national daily calorie requirement per adult health and the minimum cost/price of the 

food basket that delivers that energy requirement. However, in developing countries like Ghana, 

data challenges have impaired the accuracy of estimations (Ecker and Fang, 2016). Coulombe and 

Wodon (2012) observed that during the 5th round of the GLSS in 2005–2006, the GSS projected 

calorie availability of roughly 2,700 kcal per day in Ghana could not be supported by the GLSS5 

data.“Given that 30% of the population was estimated to have consumed less than 1,800 kcal per 

day in 2005-2006 using the GLSS data, this value seems to overstate the actual average per capita 

calorie consumption”(Coulombe and Wodon, 2012). In contrast is the estimate of a daily calorie 

requirement from the International Food Policy Research Institute (IFPRI) of 2,900 kcal for Ghana 

in 2000 (IFPRI, 2000) which is quoted for GLSS7 food poverty estimates. Even more critical is 

the fact that the minimum cost of a food basket that could deliver such recommended calorie levels 

is left to the subjective convenience of researchers, except for the GLSS7 survey.   

Following the dimensional definition of food availability by the WHO (2009) and arguments of 

Ecker and Fang (2015); Gabbert and Weikard (2001); Nube (2001); Smith (2002), the main 

challenge in the determination of a national food poverty line is the determination of the per capita 

food supply in a country. The standard method begins by estimating the residual total quantity of 

foods produced in the home country, plus the total food imported, minus the amount that is 

exported; then subtracting the amount of food that is used for livestock feed and seed, allocated 

for manufacturing for food and non-food, adjusting for changes in stocks and food that is lost 

during storage and transportation (Ecker and Fang 2015; Gabbert and Weikard 2001). As a result, 

the correctness of this residual food quantity depends on the completeness and quality of the data 
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for all other food-related variables, which are often gathered by various national organizations and 

ministries using a variety of techniques and certainly with differing degrees of rigour (Ecker and 

Fang, 2015). Therefore, the data completeness and synergy efficiency required across 

organizations in Ghana pose methodological hindrances. Hence, the decision to use both national 

and international food poverty lines for this study.  

Converting the food poverty line at the national level 

Following Cassel (1921) PPP definition based on the law of one price, the study engaged the 

following standard conversion formula in international trade economics; 

𝑃𝑔ℎ =
𝑃𝑢𝑠𝑑

𝑆
       (3.8) 

Where 𝑃𝑔ℎ and 𝑃𝑢𝑠𝑑 are the respective prices in Ghana and on the international market for a food 

basket that delivers the food energy of 2100 kcal per day for a healthy adult life. 𝑆 is the PPP 

exchange rate which, according to data from GLSS7 is $0.4626 in 2011. 𝑃𝑢𝑠𝑑 is $1.59 per capita 

per day in 2011 PPP according to (FAO, 2013; Kakwani and Son, 2016a). Using Eq. 3.8, the 

converted food poverty line in Ghana in 2011 PPPs per capita per anum (results from Eq 3.8 

multiplied by 365 days) is GHȼ1,254.54. The food poverty lines used in this study are summarized 

in table 3.2. 

Table 3.2: Converted food poverty lines annual per capita 

Food Poverty Lines  

 ZNAT’L (GHȼ) ZINT’L (GHȼ) 

982.20 1254.54 

Source: Author’s conversion based on GLSS7, FAO, 2013 
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3.4.4 Mobile Money use  

Following Baffuor et al. (2020), Aker et al. (2016), Munyegera and Matsumoto (2014), Murendo 

and Wollni (2016), mobile money use is simply defined as a household head being a registered 

mobile money user who uses MoMo for receiving remittances. Therefore, household use of a 

remittance channel to receive remittances is measured as a dummy variable which takes 1 if a 

household used MoMo channel for that purpose and 0 if non-MoMo channel was used. 

Thus, using MoMo/non-MoMo to receive remittances at the household level is a household 

decision influenced by household-level characteristics and covariates. The relevant variables that 

passed the goodness of fit and therefore used as determinants of this household decision are defined 

operationally below.  

Table 3.2: Variables for HHs decision to use mobile money 

Variable Operationalization 

Dependent variable  

Remittance medium/channel 1 used MoMo for remittances; 0 used non-MoMo channel 

   

Determinant variables  

Age(years) Age of household head 

Household size Number of household members 

Household location 1 if household is located in rural area; 0 urban 

Phone expenditure Total expenditure on mobile phone  

Regularity of internal remittance 1 if household receive regular remittance; 0 otherwise  

Community access to electricity 1 have electricity; 0 no electricity  

HH head own mobile phone  1 household head own mobile phone, 0 otherwise  

Risk preference of HH head 1 household head risk averse, 0 risk loving  

Time preference of HH head  1 HH prefers immediate rewards, 0 delayed rewards 

Education status of HH Head 1 if household head is educated; 0 uneducated 

Marital status of HH head 1 household head is married, 0 unmarried  

Expenditure on financial services  Total expenditure on financial services  

Employment status 1 if household head is employed; 0 otherwise 

Experienced stealing incident 1 HH member experienced stealing incident; 0 otherwise 

HH member prefers phone number private 1 important that it is private; 0 unimportant  

HH member prefers financial history private 1 important that it is private; 0 unimportant  

HH member prefers phone usage records private 1 important that it is private; 0 unimportant 

Ownership of bank account  1 household head own bank account, 0 otherwise  

Community access to mobile network 1 Community access to mobile network, 0 otherwise  

Community access to financial institution 1 Community access to financial institutions, 0 otherwise  
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If HH receive internal remittances 1 received remittance; 0 otherwise 

Religion  Dominant religious background of household 

Migration status  1 household have a migrant; 0 otherwise 

Transaction cost  Remittance transaction cost 

 

3.5 Empirical model specification  

To specify empirically the impact of the household remittance medium used on vulnerability to 

food poverty, the study followed Phillips and Taylor (1990) application of optimal control problem 

– a function of time f(t) – in the empirical model specification of food poverty. In general, optimal 

control problems require the specification of an initial and terminal time (Phillips and Taylor, 

1990). We specify the initial time f(t0), which corresponds to household food poverty status at j=1 

(current period), and the terminal time f(t1), which corresponds to the time when the household 

experiences expected food poverty.  

Since household vulnerability to food poverty (V) ranges from 0 to 1, with V≥0.5 being vulnerable 

to expected food poverty and V<0.5, not vulnerable (Chaudhuri et al. (2002), then k(t) in the 

relation below is the vulnerability to food poverty status of the household; 

0 ≤ k(t) ≤ 1         (3.9)  

Eq. (3.9) according to Phillips and Taylor (1990), is the equation of motion that describes the rate 

of time in a state of the risk of food poverty and the coping mechanisms available for households 

to smooth consumption over time, given household current (optimal) food consumption and 

level/covariate characteristics. 

Following Phillips and Taylor (1990)’s optimal control, the reduced form relationship from Eqs. 

2.12&2.13b for the current optimum household food consumption demand (Cf), Chaudhuri et al. 
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(2002)’s estimate of food poverty vulnerability index (𝑉̂), and MoMo use for remittance as a 

coping mechanism, we specify the following empirical models; 

Expected household food poverty (FP1) = f{(current optimal food consumption of household i 

(Ci), Vulnerability (due to household level & covariate characteristics), coping mechanism 

available (remittance medium)} 

That is  

𝐹𝑃1 = 𝐶𝑖 + 𝑉(𝑋𝑖) + 𝑅𝑒𝑚_𝑚𝑒𝑑𝑖𝑢𝑚(𝑀𝑜𝑀𝑜 𝑢𝑠𝑒)    (3.10) 

Evoking FAO (2009) ‘at all times’ stability dimension over the short time horizon (j=2) considered 

for this study, household food security status is expected to be unchanging over time, such that, 

∆𝐶𝑖 = 0 ≫ ∆𝐹𝑃1 = 0. Eq. 3.10 thus reduces to  

0 = ∆𝑉(𝑋𝑖) + ∆𝑅𝑒𝑚𝑚𝑒𝑑(𝑀𝑜𝑀𝑜) 

≡≫  ∆𝑉(𝑋𝑖) = ∆𝑅𝑒𝑚𝑚𝑒𝑑(𝑀𝑜𝑚𝑜)     (3.11) 

Where 𝑅𝑒𝑚𝑚𝑒𝑑 is medium of remittance receipt which is MoMo channel. Eq. 3.11 says that 

utilizing MoMo channels more to receive remittances for consumption could provide enough 

cushion for households as they become vulnerable to food poverty.  

In simple econometric expression, Eq. 3.11 becomes 

          𝑉𝑖 = 𝑋𝑖𝛽
′ + 𝜔′𝑅𝑒𝑚𝑚𝑒𝑑(𝑀𝑜𝑀𝑜),𝑖 + 𝜖𝑖     (3.12) 

𝑉𝑖 is food vulnerability index for household i estimable from relation (3.7). Xi is a vector of 

household-level characteristics and covariates. 𝛽 and 𝜔 are vectors of parameters to be estimated 

and 𝜖𝑖 is the random error term. 𝑅𝑒𝑚𝑚𝑒𝑑(𝑀𝑜𝑀𝑜) is medium of remittance receipt which is 1 if the 

household used MoMo to receive remittance and 0 otherwise.  
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3.6 Estimation technique and procedure  

Following the relation in Eq. 3.11 above, households that use mobile money to receive remittances 

are expected to cope differently with vulnerability to food poverty, such that mobile money is 

expected to provide a cushion for those that use it. This analytical problem mimics scenarios of 

research experiments where the treated households are those that used MoMo channels to receive 

remittances, and the control group is non-MoMo user households. However, this study relied on 

data from a non-experimental (observational) cross-sectional survey.  

Observational studies are being utilized more often to determine the impact of treatments and 

interventions on outcomes. As treated households frequently are likely to differ consistently from 

control households in terms of baseline variables that are crucial for prognosis, confounding is a 

significant problem in observational data. To properly infer treatment effects using observational 

data, confounding caused by measurable variables must be eliminated or reduced using statistical 

approaches (Austin, 2016). 

The propensity score-based approaches are a significant class of bias-reduction techniques 

(Rosenbaum and Rubin, 1983). In observational studies, there are four ways of applying the 

propensity score to decrease confounding; inverse probability of treatment weighting (IPTW), 

stratification on the propensity score, matching on the propensity score, and covariate adjustment 

using the propensity score (Austin, 2011a,b). For robustness, this study applied the propensity 

score to estimate the average treatment effect on the treated (ATT) by matching on the propensity 

score (PSM) and inverse probability of treatment weighting (IPTW). PSM estimates treatment 

effects by matching MoMo households with non-MoMo households on similar characteristics or 

propensity score (Rubin, 1974; Caliendo and Kopeinig, 2005). In other words, more similar MoMo 

and non-MoMo households are assigned higher propensity score in the estimation process. On the 
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other hand, IPTW estimates treatment effects by creating the counterfactual which assigns more 

weight to non-MoMo households with higher predicted likelihood (propensity score) of using 

MoMo. Thus, robustness is achieved by estimating treatments effect via PSM and IPTW. 

3.6.1 Propensity score matching (PSM) 

“By accounting for the factors that predict a treatment, Rosenbaum and Rubin (1983)’s PSM seeks 

to assess the effect of treatment among a group. It may be used in any case where two groups are 

present; the treatment and the control group. In most cases of non-experimental surveys, even in 

the absence of treatment, participation and non-participation groups can suffer selection 

bias”(Mensah et al., 2010). PSM aids in solving the selection bias problem.  

Rubin (1974), Rosenbaum and Rubin (1983), Caliendo and Kopeinig (2005) argue that PSM’s 

potency is to locate households in a large population of non-participating subjects who are 

comparable to participants in all characteristics. This is done by using a balancing score b(x) which 

according to Rosenbaum and Rubin (1983), is a function of observed variables x such that the 

treatment and control groups have the same conditional distribution of x given b(x).“Therefore, 

PSM is a balancing score such that the distribution of observed baseline variables is similar 

between treated and untreated participants based on the propensity score. Furthermore, according 

to Rosenbaum and Rubin (1983), the propensity score is the probability of assigning treatment 

given the baseline variables observed.” 

Formal treatment of the PSM model  

The formal treatment follows the Roy-Rubin Model (Rubin 1974) approach to potential outcome. 

In this study, the potential outcome is vulnerability to food poverty, while the treatment is the 

channel/medium of remittance receipt. The key pillars of the model are households, medium of 

remittance receipt, and vulnerability to food poverty. Assume a binary medium of remittance 
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receipt (MoMo or non-MoMo use) Ti, vulnerability to food poverty outcome Yi, and household 

level and covariate characteristics, Xis as defined in tables 3.1/2. The propensity score is defined 

as the conditional probability of the medium of remittance receipt given household level and 

covariate characteristics, Xis.  

That is the propensity score 𝑒𝑖 = 𝑃𝑟(𝑇𝑖 = 1|𝑋𝑖) in the case of the binary treatment estimator 

(medium of remittance receipt indicator), Ti is equal to 1 if the household uses MoMo to receive 

remittances and 0 if otherwise. The potential outcome (vulnerability to food poverty) is then given 

as Yi (Ti) for the ith household. Following (Rubin 1974), the effect of the remittance medium 

(treatment effect) is then given as; 

𝜏𝑖 = 𝑌𝑖(1) − 𝑌𝑖(0)      (3.14) 

Since the presence of counterfactual outcomes makes it impossible to estimate individual effects, 

this study focuses on the average effect on households that used MoMo for receiving remittances 

on vulnerability to food poverty. Therefore, the average treatment effect on the treated (ATT) is 

given as; 

𝜏𝐴𝑇𝑇 = 𝐸(𝜏|𝑇 = 1) = 𝐸[(𝑌(1)|𝑇 = 1] − 𝐸[(𝑌(0)|𝑇 = 1]  (3.15) 

𝐸[(𝑌(0)|𝑇 = 1] is the counterfactual mean which is unobserved according to the model and must 

be replaced using the mean outcome of non-MoMo user households, 𝐸[(𝑌(0)|𝑇 = 0]. This, 

Caliendo and Kopeinig (2005), following Rubin (1974), described as not a good idea because of 

selection biases that exist in most observational surveys like the GLSS. In this study, for instance, 

the variables that determine the household decision to use MoMo for receiving remittances may 

also determine vulnerability to food poverty leading to a selection bias problem. Algebraically, the 

𝜏𝐴𝑇𝑇 can be expressed as  

𝐸[𝑌(1)|𝑇 = 1] − 𝐸[𝑌(0)|𝑇 = 0] = 𝜏𝐴𝑇𝑇 + 𝐸[𝑌(0)|𝑇 = 1] − 𝐸[𝑌(0)|𝑇 = 0] (3.16) 
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Clearly, there is a difference between 𝜏𝐴𝑇𝑇 and the left-hand side of Eq. 3.16 due to selection bias. 

Caliendo and Kopeinig (2005) demonstrated, following Rubin (1974), that the true parameter 𝜏𝐴𝑇𝑇 

is identified and estimable only if 

𝐸[𝑌(0)|𝑇 = 1] − 𝐸[𝑌(0)|𝑇 = 0] = 0    (3.17) 

In social experiments where treatment assignment is random, this is ensured, and the treatment 

effect is identified (Smith, 2000). However, in non-experimental studies like this, some identifying 

assumptions are required to solve the selection bias apparent in Eq. 3.17. The first is the 

Conditional Independence Assumption (CIA) which states that given the household level and 

covariate characteristics, Xis, which are not affected by remittance medium (treatment), 

vulnerability to food poverty (potential outcome) is independent of the medium of remittance 

receipt. That is the condition of unconfoundedness (Caliendo and Kopeinig, 2005); 

𝑌(0), 𝑌(1) ⊥ 𝑇|𝑋,    ∀ 𝑋      (3.18) 

With ⊥ being statistical independence and ∀ carry its usual meaning in mathematics. Relation 

(3.18) implies that unconfoundedness is possible if the selection is based on observable 

characteristics and the researcher simultaneously observed all variables influencing a household's 

decision to use MoMo and vulnerability to food poverty. And so, in the case of a high dimensional 

vector, X, conditioning on all relevant covariates is somehow limited. Following Rosenbaum and 

Rubin (1983), the use of balancing scores has been suggested to solve this problem. Rosenbaum 

and Rubin (1983) demonstrated that if relation (3.18) holds, then relation (3.19) below, which is 

CIA based on the propensity score (PS), also holds.  

(Unconfoundedness given the PS)    𝑌(0), 𝑌(1) ⊥ 𝑇|𝑃(𝑋),    ∀ 𝑋     (3.19) 
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That is, if the potential outcome (vulnerability to food poverty) is independent of treatment 

(household decision to use MoMo) conditional on Xis (relation 3.18), then potential outcomes are 

also independent of treatment conditional on a balancing score b(X) (relation 3.19). And the 

propensity score 𝑃(𝑇 = 1|𝑋) = 𝑃(𝑋) is the probability that a household will use MoMo to receive 

remittance, which is a possible balancing score. 

Another condition required besides CIA is the overlap or common support assumption, which rules 

out perfect predictability of the treatment given the Xis;   

(Overlap) 0 <  𝑃(𝑇 = 1|𝑋) < 1    (3.20) 

“Common support assumption ensures that households with the same level and covariate 

characteristics have a positive probability of using MoMo or non-MoMo for receiving 

remittances”(Heckman et al., 1999). 

Following Rosenbaum and Rubin (1983), given that CIA holds and there is overlap between users 

and non-users of MoMo, then generally, the PSM estimator for ATT can be expressed as  

𝜏𝐴𝑇𝑇
𝑃𝑆𝑀 = 𝐸𝑃(𝑋)|𝑇=1{𝐸[𝑌(1)|𝑇 = 1, 𝑃(𝑋)] − 𝐸[𝑌(0)|𝑇 = 0, 𝑃(𝑋)]}   (3.21) 

“That is, the Propensity Score Matching (PSM) estimator is simply the mean difference in 

vulnerability to food poverty over the common support, approximately weighted by the propensity 

score distribution of MoMo using households.” 

3.6.1.1 Justifying the use of the PSM estimator for ATT 

The formal model of Rubin (1974) presented in the preceding section can also be used to estimate 

the average treatment effect in the population (ATE), and over the years, has been adopted to 

estimate the average treatment effect in the untreated (ATU), average treatment effect in the treated 
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(ATT), and average treatment effect in the overlap (ATO). In a randomized social experiment, the 

treated and untreated groups will have similar household-character distributions; therefore, the 

ATT, ATU, and ATE will be the same. However, in the absence of randomization associated with 

observational data like the GLSS, the treatment groups (users and non-users of MoMo) can have 

widely varied distributions of attributes, and these estimands will change when these features are 

also related to the treatment effect (Fang et al. 2012). When utilizing observational data, 

researchers must make a decision; for whom should the treatment impact be estimated? There is 

no perfect rule of thumb in the literature on the target group of estimation. Much depends on the 

overall objective and expected policy implications of the research.  

Following the views of Greifer and Stuart (2021), ATU may be relevant if the enquiry relates to a 

policy of extending MoMo use to households who would not already receive it. ATE can be 

important if the topic relates to a policy that mandates whether or not all households should use 

MoMo. ATO may be of interest if the enquiry relates to a practice of giving MoMo to households 

under conditions of uncertainty. ATT is relevant if the enquiry involves depriving households of 

using MoMo who would otherwise get it. In other words, the effect of the treatment (MoMo) for 

households that actually used MoMo to receive remittances. Therefore, the PSM estimator for 

ATT is justified for this study.  

3.6.1.2 Implementing the PSM for this study  

Following Rosenbaum and Rubin (1974, 1983), Smith, (1997), Caliendo and Kopeinig (2005), 

PSM is implemented in this study by following the brief procedures below; 
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Estimating the Propensity Score 

The PSM procedure begins with the estimation of the propensity score (ps). In the literature, there 

is not much guidance on the functional form to employ in the estimation (Smith, 1997; Caliendo 

and Kopeinig, 2005). However, logit and probit models often produce comparable findings for 

binary treatment situations like in this study, where we estimated the likelihood of using or non-

using MoMo for receiving remittances. Thus, the decision in binary treatment cases is not critical, 

even though a probit model was used in this study.  

Unlike the guidance information for deciding on the ps-score functional model, more information 

is available on how variables should be included (or excluded) from the ps model. PSM matching 

technique extends the CIA by demanding that the outcome variable(s) be conditional on the 

propensity score and independent of treatment (Caliendo and Kopeinig, 2005). In order words, 

only variables that lead to fulfilling the CIA are considered for the ps model. In addition, all 

variables for the ps-model are verified through the variance inflation factor (VIF) to rule out 

multicollinearity. The household level and covariate characteristics that were utilized in estimating 

the ps by the following probit estimation are outlined in table 3.2.  

The decision to use MoMo by a household is unobserved. What is observed is an event that defines 

whether the household has used mobile money for remittances or not, which can be defined as 

𝑅𝑒𝑚𝑚𝑒𝑑,𝑖 = 1 𝑖𝑓 𝑅𝑒𝑚𝑚𝑒𝑑 > 0 (ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑢𝑠𝑒𝑑 𝑀𝑜𝑀𝑜 𝑓𝑜𝑟 𝑟𝑒𝑚𝑚𝑡𝑎𝑛𝑐𝑒𝑠) 

𝑅𝑒𝑚𝑚𝑒𝑑,𝑖 = 0 𝑖𝑓 𝑅𝑒𝑚𝑚𝑒𝑑 < 0 (ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑢𝑠𝑒𝑑 𝑜𝑡ℎ𝑒𝑟 𝑐ℎ𝑎𝑛𝑛𝑒𝑙𝑠 𝑓𝑜𝑟 𝑟𝑒𝑚𝑚𝑡𝑎𝑛𝑐𝑒𝑠) 

The probability that a household used MoMo for remittances given the set of explanatory variables 

Xis was obtained as: 

Pr(𝑅𝑒𝑚𝑚𝑒𝑑,𝑖=1| xi ) = Pr(𝑅𝑒𝑚𝑚𝑒𝑑> 0) = ɸ(x'iαi )     (3.22) 
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Where ɸ is the cumulative distribution function of the standard normal distribution and αi is a 

vector of parameters to be estimated. The marginal effects were estimated in the process as:  

𝐸 (𝑅𝑒𝑚𝑚𝑒𝑑,𝑖=1 | 𝑥)

𝑥𝑖
 = ɸ(x’iαi)αi     (3.23) 

 

Choosing a matching method for ATT 

Even though little guidance exists on choosing a matching method in the literature, matching 

methods for estimating ATT use data from the non-MoMo user households to mimic what would 

have happened if the MoMo user households were not using MoMo (i.e., the potential outcomes 

under non-treatment for the treated) (Crump et al. 2009). Thus, matching strategies that follow 

pair matching, weight or drop members of the non-MoMo user households while leaving members 

of the user households unaffected (i.e. given weights of 1) (Greifer and Stuart, 2021). Crump et al. 

(2009) argued that when estimating the ATT, no MoMo using households must be excluded from 

the sample or given variable weights; for example, by imposing a caliper or common support 

limitation will affect the estimand (Crump et al. 2009). Therefore, for this study, radius and kernel 

matches without major limitations were used for estimating the ATT. 

Assessing match quality  

Stuart (2010), following Rubin (2001), observed that diagnosing the quality of the matched 

samples is arguably the most crucial stage in using matching techniques. The suggestion is that the 

covariate balance in the matched groups should be evaluated after every match. Covariate balance 

is the similarity of the empirical distributions of all the covariates in the matched treatment and 

control groups, such that 𝑃(𝑋|𝑇 = 1) = 𝑃(𝑋|𝑇 = 0), where P stands for the empirical 

distribution. Once a matching technique produces samples that are significantly out of balance, it 
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should be abandoned, and substitute approaches should be tried until the desired sample is obtained 

(Rubin, 2001; Agodini and Dynarski, 2004). 

Numerically, following Rubin (2001)’s covariate balance statistics, Rubin’s B and Rubin’s R have 

been used to assess overall variance.“Rubin's B measures the absolute standardized difference 

between the treatment and control groups' propensity score means (unmatched and matched). 

Rubin's R is the ratio of the propensity score treated to control variances. According to Rubin 

(2001), for the overall balance to be appropriate, B should be less than 25, and R should be between 

0.5 and 2. As both test results vary before and after the matching method, Rubin's B and Rubin's 

R give an instructive indicator of the trade-off between bias and variance across the treatment and 

control groups.”Stata results usually show values of B and R outside those bounds indicated by an 

asterisk. 

“However, with multiple covariates, it might be difficult to analyze numeric diagnostics for each 

thoroughly; graphical diagnostics can provide a fast assessment of the covariate balance. The first 

step is to investigate the distribution of propensity scores in the control and matched households, 

which clearly reveal common support.”According to Stuart (2010), propensity score graphs should 

provide enough overlap of propensity scores and a control match for each treated household. 

Graphical diagnoses were therefore performed for this study.  

“The Stata command psmatch2 employed for the study has many matching methods available; 

radius, kernel, nearest neighbour (with or without replacement), k-nearest neighbours, local linear 

regression. It also includes routines for common support graphing (psgraph) and covariate 

imbalance testing (pstest) (Leuven and Sianesi, 2003).” 
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3.6.2 Inverse probability of treatment weight (IPTW) 

Horvitz and Thompson (1952)’s IPTW is another way of applying the propensity score for ATT, 

which is considered in this study for robustness. Following Horvitz and Thompson (1952), Austin 

(2016) submitted that IPTW uses means of the observed outcomes that have been weighted by the 

inverse probability of treatment to evaluate the impact of parameters. Handouyahiaet et al. (2013) 

contrasted that when creating a counterfactual, matching techniques give more weight to the 

comparison group (non-MoMo user households) with the estimated probability that is more similar 

to those of the MoMo-using households.“In contrast, IPTW gives more weight to comparison-

group participants with higher predicted participation rates. Intuitively, this strategy makes more 

sense. Selecting subjects with probabilities close to 1 rather than one with a lower estimated 

probability makes more sense because we know the households participated”(Handouyahia, et al., 

2013; Cattaneo et al., 2013).  

Thus, the functional form for the normalized inverse probability weights differs depending on the 

impact parameters of potential-outcome means (POM), ATE or ATT. Since this study estimated 

IPTW-ATT, IPTW weight is estimated following (Horvitz and Thompson (1952; Austin, 2016) as  

𝐼𝑃𝑇𝑊𝑤𝑒𝑖𝑔ℎ𝑡 = 𝑇𝑖 +
𝑒𝑖̂(1−𝑇𝑖)

(1−𝑒𝑖̂)
      (3.24) 

For 𝑇𝑖=1 if household used MoMo for remittances and 0 for the control (non-user) households, 𝑒𝑖̂ 

is the propensity score estimable from Eq. 3.22. 

𝜏̂𝐴𝑇𝑇
𝐼𝑃𝑇𝑊 =

1

𝑁1
∑ 𝑚𝑖𝑌𝑖 −

𝑒𝑖̂(1−𝑚𝑖)𝑌𝑖

1−𝑒𝑖̂

𝑁
𝑖=1      (3.25) 

University of Ghana http://ugspace.ug.edu.gh
University of Ghana http://ugspace.ug.edu.gh



 

71 
 

Where 𝑁1is total number of MoMo-using households, 𝑒𝑖̂ is the estimated propensity score of each 

household, 𝑌𝑖is outcome variables – food poverty incidence and vulnerability index probability. 

𝑚𝑖 is IPTW-ATT weight, which is 

𝑚𝑖 = {

1    𝑓𝑜𝑟 𝑇𝑖 = 1
.

𝑒𝑖̂

1 − 𝑒𝑖̂
 𝑓𝑜𝑟 𝑇𝑖 = 0

 

Computing Eqs. 3.24 and 3.25 takes a cue from the estimated propensity score and balance checks 

used for the score matching above. Once CIA and common support (SUTRA) conditions are 

satisfied, it implies that the propensity score (probit) model is correctly specified and IPTW-ATT 

can be estimated. 

3.7 Conclusion  

This chapter successfully presented a comprehensive methodology for the study focusing on 

estimating treatment effects for MoMo using households for potential (vulnerability to food 

poverty) outcomes. The methodology mainly involved estimating a propensity score and applying 

the matching techniques of the PSM and IPTW to estimate the ATT. The results of the analyses 

are presented and discussed in the next chapter.  
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“CHAPTER FOUR 

ESTIMATION AND DISCUSSION OF RESULTS” 

4.1 “Introduction” 

This chapter presents the estimations and discussion of findings. Following the methodology in 

the previous chapter, the analysis for this chapter is dualized as follows. First, the analysis was 

performed within particular national and international food poverty line delimits. Second, the 

results of the IPTW-ATT were compared with ATT results from matching on propensity scores. 

Dualized analysis yielded results that allowed robust comparisons. 

4.2 Description of key variables 

4.2.1 Total cash remittance receipts by household food poverty status 

The average cash remittance received via MoMo and non-MoMo channels was GHc888.24. 

However, as summarized in table 4.1, non-food-poor households received much more cash 

remittances than food-poor households. At both national (ZNAT'L) and international (ZINT'L) food 

poverty lines, non-food poor households received GHȼ562.05 and GHȼ599.42 more cash 

remittances on average than food-poor households, respectively.  

According to the Ghana Statistical Service (2017), the overall headcount of non-poor households 

in Ghana received a total average cash remittance of GHȼ 454.25 more than the poor households 

and GHȼ578 more than the very poor households. Similar trends of remittance receipts are evident 

from the Ghana living standard surveys 5 and 6. Thus, non-poor households in Ghana generally 

receive more cash remittances than the poor, reflecting the economic characteristics of the food-

poor and non-food-poor.  
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The standard deviation and further exploration of the cash remittance variable showed a wide 

variation of remittances between the food poor and the non-food poor. Thus, a normalized form of 

the cash remittance variable was used for the analysis. By normalization, the average cash 

remittance between the food poor and the non-food poor was 5.2 and 5.7, respectively, with a 

rounded standard deviation of 1 (Appendix tables B3, B4). 

Table 4.1: Average remittances received by food-poor and non-food-poor households 

Poverty Lines  Household status Obs Mean (GHȼ) Std. Dev. Min(ȼ) Max(GHȼ) 

ZNAT'L 
Food poor  1,674          326.19        522.65  1.7      4,800.00  

Non-food poor  3,761          888.24     3,368.89  1.5    70,000.00  

ZINT'L 
Food poor  2,720          415.69        716.89  1.7    15,000.00  

Non-food poor  2,715      1,015.11     3,915.61  1.5    70,000.00  

       

Total Observations              5,435  
  Note: ZNAT’L (log) = 6.889795(National line)   ZINT’L (log) = 7.134524 (Int’l poverty line) 

Source: Authors construct from GLSS 7 (2017) 

4.2.2 Households' utilization of MoMo for remittances and consumption 

The results of the analysis, as summarized in figure 4.1, shows that the predominant households, 

almost 60% used mobile money to receive remittances, while 20.33% received remittances 

through friends and relatives. A reasonable 13.05% of the households depended on migrants that 

brought remittances to the households, while 3.5% and 3.81% respectively used bank transfers and 

other unspecified means. These findings are consistent with Baffuor et al. (2020), Hayford 2020) 

that mobile money channels are significant mediums of receiving remittances in Ghana, followed 

by friends and relatives, migrants, and bank transfers.  

Dualising the analysis according to the food-poor and non-food-poor households and national 

(ZNAT)/international (ZINT) food poverty lines yielded interesting findings (table 4.2; Appendix B4). 

As summarized in table 4.2, mobile money is still predominantly used for receiving remittances 
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among the food-poor and non-food-poor households and at both food-poverty lines, followed by 

friends and relatives. At the national food poverty (ZNAT’L) line, about twice the total of food-poor 

households as non-food-poor households utilized MoMo to receive remittances (Table 5.2 or 

Appendix figure.B1). This is quite similar to the finding of Baffuor et al. (2020), that non-poor 

households used mobile money more than poor households to receive remittance, albeit they used 

a generalized headcount poverty approach. 

  Fig. 4.1: Mediums of remittance receipts  

 
  Source: Authors construct from GLSS 7 (2017) 

Table 4.2: Remittance channels by Household food poverty status 

  Non-food poor HH at ZNAT'L Food-poor HH at ZNAT'L Total 

 Count Percentage  Count Percentage   

MoMo use 2,137 66.68% 1,068 33.32% 3,205 

Non-MoMo use 1,624 72.83% 606 27.17% 2,230 

Total 3,761 69.20% 1,674 30.80% 5,435 

 Non-food poor HH at ZINT'L Food-poor HH at ZINT'L  

 Count Percentage  Count Percentage   

MoMo use 1,518 47.36% 1,687 52.64% 3,205 

Non-Momo use 1,197 53.68% 1,033 46.32% 2,230 

Total 2,715 49.95% 2,720 50.05% 5,435 
Note: ZNAT’L (log) = 6.889795   ZINT’L (log) = 7.134524 

  Source: Authors construct from GLSS 7 (2017) 
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Table 4.3 summarizes the purpose of using either MoMo or non-MoMo channels to receive 

remittances among food-poor and non-food-poor households in Ghana. The statistics reflect the 

GLSS7 data that 81.4% of all remittances received either via MoMo or non-MoMo channels are 

used for daily consumption, like food, with no remittance savings (GSS 2017; Baffuor et al. 2020). 

However, there are differences in the expenditure pattern among the food-poor and non-food-poor 

households that used mobile money to receive remittances. In the current period, 61.32% of food-

poor households that used MoMo to receive remittances were for daily consumption like food. As 

well, almost 55.7% of non-food poor households that used MoMo to receive remittances were for 

the same purpose of daily consumption (Table 4.3).  

Table 4.3: Remittance use by channel of receipt by HH food poverty status  

    Non-food poor Households  Food poor Households 

  via non-MoMo via MoMo via non-MoMo via MoMo 

R
em

it
ta

n
ce

 u
se

 

Daily consumption 1,263 44.30% 1,588 55.70% 468 38.68% 742 61.32% 

Housing 43 50.59% 42 49.41% 14 30.43% 32 69.57% 

Business 74 30.96% 165 69.04% 14 18.67% 61 81.33% 

Education 65 36.93% 111 63.07% 19 22.35% 66 77.65% 

Health 96 48.24% 103 51.76% 33 27.50% 87 72.50% 

Funerals 35 41.67% 49 58.33% 12 34.29% 23 65.71% 

Other ceremonies 16 36.36% 28 63.64% 17 60.71% 11 39.29% 

Savings 0 0.00% 3 100.00% 0 0.00% 0 0.00% 

Other 32 40.00% 48 60.00% 29 38.67% 46 61.33% 

  Total  1,624 43.18% 2,137 56.82% 606 36.20%   1,068  63.80% 
Note: ZNAT’L (log) = 6.889795   

Source: Authors construct from GLSS 7 (2017) 

The test of mean proportion differences for households' use of either MoMo or non-MoMo 

channels to receive remittances for consumption purposes are summarized in table 4.4 at both food 

poverty lines. Clearly, the average proportion of food-poor households in Ghana (ZNAT’L) 

significantly used MoMo channels more to receive remittances for consumption than non-MoMo 

channels. On the other hand, the average proportion of non-food poor households in Ghana (ZNAT’L) 
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significantly used less MoMo channels to receive remittances for consumption. Thus, at the 

national food poverty line, we expect MoMo use to receive remittances for consumption at the 

household level to affect the vulnerability of the food-poor and non-food-poor households 

differently.  

Compared to the higher international food poverty line (ZINT’L), it can be seen that for food-poor 

households, the average proportion of non-MoMo channels used to receive remittances for 

consumption is significantly more compared to MoMo channels. For non-food poor households, 

even though the average proportion of non-MoMo channels used to receive remittances for 

consumption is more compared to MoMo channels, the average difference is insignificant. This 

thus presents a special case of analyzing the effect of MoMo use for receiving remittances on the 

vulnerability of the households should exogenous factors push up the food poverty line.  

Table 4.4: Mean difference of remittance use for consumption by remittance channel   

 Poverty lines Incidence status Channel Means Mean diff. p-value of diff. 

ZNAT'L 

Food poor  
MoMo user  0.773(.017) 

0.076***(.022) 0.001 
non-MoMo user  0.695(.015) 

Non-food poor 
MoMo user  0.743(.01) 

-0.035**(.014)  0.014 
non-MoMo user  0.778(.01) 

ZINT'L 

Food poor  
MoMo user  0.689(.011) 

-0.065***(.018) 0.000 
non-MoMo user  0.754(.013) 

Non-food poor 
MoMo user  0.769(.011) 

-0.026(.016) 0.105 
non-MoMo user  0.795(.012) 

Note: ZNAT’L (log) = 6.889795         Standard errors in parentheses         *** p<.01, ** p<.05, * p<.1  

Source: Authors construct from GLSS 7 (2017) 

4.2.3 Difference in transaction cost by remittance channel used 

The study conceptualized that the extent of using either MoMo or non-MoMo channels to receive 

remittances for consumption has a differing effect on the vulnerability to food poverty of food-

poor and non-food-poor households in Ghana. The transmission mechanism is conceptualized to 
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work through reciprocal altruistic cost differences between MoMo and non-MoMo channels. 

Given that table 4.4 showed significant differences in the utilization of MoMo or non-MoMo 

channels between food-poor and non-food-poor households, the difference in transaction costs of 

receiving remittance by the remittance channel used was tested. Effect size estimations were 

considered following Glass’s delta (Glass et al., 1981) and Hedges’g (Hedges, 1981).) tests. Given 

that the standard deviations for MoMo or non-MoMo users were different and the sample size is 

large (>20), glass delta effect size estimation was preferred over Cohens’ d and Hedges’ g (Glass 

et al., 1981). However, since the sampled household sizes for MoMo or non-MoMo users are 

different, Hedges’g is added for robustness.  

Following Cohen (1988), a commonly used interpretation is to refer to effect sizes as small (d = 

0.2), medium (d = 0.5), and large (d = 0.8). The estimates for Glass’s ∆ and Hedges's g indicate 

that the mean difference per standard deviation of transaction costs is significantly higher for using 

non-MoMo channels to receive remittances than MoMo channels. Following Cohen (1988), the 

Glass’s ∆ effect size of 0.734 is a significant size effect. The Hedges's g=0.528 is also a significant 

medium effect (table 4.5). This implies that the higher transaction cost of using non-MoMo 

channels to receive remittances than MoMo channels is non-trivial.  

Table 4.5: Difference in transaction cost by remittance channel used  

    Obs per group: 

  
non_momo 2,230 

  
momo_use 3,205 

Effect Size Estimate [95% Conf. Interval] 

Hedges's g 0.528 -0.230 1.129 

Glass's Delta 0.734 -0.264 1.173 

Source: Authors construct from GLSS 7 (2017) 
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4.2.4 Remittance channel and regularity of remittance  

Another important statistic for the relevance of the vulnerability analysis in this study is whether 

households regularly received remittances via MoMo or non-MoMo channels. As theorized by 

Friedman (1957) and Modigliani (1976) PIH/LCH, irregular remittances are ‘windfall gains’ 

which, according to the World Bank (2006), must be saved/invested in the current period for 

consumption smoothing rather than consumed. Out of the 5,435 households that received cash 

remittances in this study, only 47.82% were confident that their remittances were regular (GSS, 

2017). For food-poor households that used MoMo to receive remittances, only 42.51% indicated 

that their remittance receipts were regular. Moreover, only 46.7% of non-food poor households 

that used MoMo for remittances also suggested that their remittance receipts were regular (table 

4.6). According to the data, regularity in order of highest to lowest frequency reflects quarterly, 

annually, and monthly.  

All other things being equal, given that remittances may or may not come to the majority of 

households, the implications of using remittances received mainly for consumption rather than 

savings in the current period borders on consumption smoothing ability over time. Contrary to 

PIH/LCH, if households use MoMo to receive remittances for only consumption purposes in the 

current period instead of savings (table 4.3), food consumption smoothing ability may suffer 

(Friedman, 1957; Modigliani, 1976). This is particularly true for food-poor households in this 

study, who are also extremely poor with minimal sources of income. As FAO (2009) stability 

dimension expects, the efficacy of using mobile money for remittances is seen if it defies the 

preceding factual/theoretical expectation and lowers household vulnerability to food poverty.   
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Table 4.6: Whether remittances receipts are regular  

  Non-food poor Households  Food poor Households 

Regular 

remittances? 
Non-MoMo users MoMo users MoMo users Non-MoMo users 

No 745 45.87% 1,139 53.30% 338 55.78% 614 57.49% 

Yes 879 54.13% 998 46.70% 268 44.22% 454 42.51% 

Total 1624 100.00% 2,137 100.00% 606 100.00% 1,068 100.00% 

 Note: ZNAT’L (log) = 6.889795          

Source: Authors construct from GLSS 7 (2017) 

4.2.5 “Incidence of food poverty vs. Vulnerability to food poverty” 

Following the FGT in Eq. 3.0 and WBI (2005), Tassew et al. (2008), food-poor households were 

identified in this study as those with the natural log of per adult equivalent food consumption 

expenditure (lnPEFCE) to be less than the log of the food poverty line (lnZ). That is for all 

households where lnPEFCEi < lnZ, (food poor) or lnPEFCEi ≥  lnZ,(non-food poor) have been 

summarized in tables 4.7 and 4.8, where Z is the food poverty either at the national or international 

level. The corresponding vulnerability to food poverty estimated following Chaudhuri et al. 

(2002)’s vulnerability as expected poverty (VEP) approach (a 3-step feasible generalized least 

squares approach) has also been summarized in tables 4.7 and 4.8. 

In the current period under the national food poverty line (ZNAT’L), while the incidence of food 

poverty of 30.8% representing 1,674 households were food-poor, as high as 52.42% of households 

were vulnerable to food poverty according to the estimated vulnerability index probability (VNAT’L). 

Stated differently, under the national food poverty line, while the incidence of non-food poor 

households was 69.2% in the current period, the actual non-vulnerable proportion was 47.58%, 

given the available coping mechanism, ceteris paribus. This finding is similar to that of Koomson 

et al. (2020), who found using GLSS7 dataset that while the incidence of overall poverty was 

23.4%, vulnerability to poverty among Ghanaians more than doubled at 51%. Novignon et al. 
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(2012), also using the GLSS5 data, found the incidence of poverty at 29% when vulnerability to 

overall poverty was 56%. Thus, as FAO's (2009) stability dimension emphasizes, reducing 

vulnerability to food poverty ‘at all times’ is more critical than incidence status at a point in time.  

Interestingly, at the international food poverty, while a higher food poverty line predisposed a 

predominant half of the households to a higher incidence of food poverty, those expected to be 

vulnerable (food poor) roughly remained the same as obtained under ZNAT’L at 51.54%. Noteworthy 

also is the non-vulnerable index proportions (VINT’L = 48.46% ≅ VNAT’L = 47.58%), even though the 

incidence of food-poor households at ZINT’L is higher at 50%. This is the power of the vulnerability 

as expected (VEP) model approach, which according to Christiaensen and Subbarao (2005), 

Chaudhuri et al. (2002), provides higher immunity against sample and variable biases. 

Christiaensen and Subbarao (2005) argue that VEP-produced vulnerability indexes provide 

superior stability for food poverty analysis than static incidence measures such as food insecurity 

experience scales (FIES), Food consumption score(FCS), headcount poverty, etc. Therefore, the 

relatively similar VNAT’L  and VINT’L in this study at different times allowed us to evaluate the real 

effect of using mobile money for receiving remittances as a coping mechanism among households.   

Table 4.7: Incidence vs Vulnerability to food poverty at ZNAT’L 

Incidence   Vulnerability  

Food poverty Freq. Percent VNAT’L Freq. Percent 

Non-food poor 3,761 69.2 Non-vulnerable 2,586 47.58 

Food poor 1,674 30.8 Vulnerable 2,849 52.42 

Total 5,435 100 Total 5,435 100 

Note: ZNAT’L (log) = 6.889795   ZINT’L (log) = 7.134524 

Source: Authors construct from GLSS 7 (2017) 
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Table 4.8: Incidence vs Vulnerability to food poverty at ZINT’L 

Incidence  Vulnerability  

Food poverty Freq. Percent VINT’L Freq. Percent 

Non-food poor 2,715 49.95 Non-vulnerable 2,634 48.46 

Food poor 2,720 50.05 Vulnerable 2,801 51.54 

Total 5,435 100 Total 5,435 100 
Note: ZNAT’L (log) = 6.889795   ZINT’L (log) = 7.134524 

Source: Authors construct from GLSS 7 (2017) 

4.3 Generating propensity scores for HHs decision to use MoMo for remittances 

As indicated in the methodology, this process involves using a probit estimation model to predict 

the propensity scores for household decision to use MoMo for remittances. Table 4.9 summarises 

the probit estimates (marginal effect) of households’ decision to use mobile money for receiving 

remittances. Household-level factors such as household head ownership of mobile phone, 

ownership of bank account, household head is educated, employed, married, preferred phone usage 

records and financial history to be private, among others are significant determinants of household 

decision to use mobile money for receiving remittances. Other significant determinant factors are 

if the household head is risk averse, prefer immediate to delayed rewards, prefer private phone 

number, and experienced stealing incident in the community. 

The predicted propensity scores (ps) are summarized in table 4.10/11. The outlay of the estimate 

shows that the overlap option has been selected. The region of overlap for MoMo user households 

is [0.227, 0.997] and for non-MoMo user households are [0.179, 0.875]. Common support expects 

the estimated score at the 50% percentile to hover around 50% (Caliendo and Kopeinig, 2005); 

thus, the estimate of about 54.56% provides a good fit of overlap. The model does not have a 

propensity that perfectly scored 1.00 unless approximated to 1 decimal place.“A standard deviation 

of 0.1 and variances of 0.01 and 0.02, respectively for MoMo user and non-MoMo user households 
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means that the data is fairly concentrated around the means and limits the number of outliers.”The 

data is fairly normal with skewnesses of -0.1888, -0.2688 and kurtoses of 2.9429, 2.6471.“Hair et 

al. (2010) and Bryne (2010) argued that data is considered to be normal if skewness is between ‐2 

to +2 and kurtosis is between ‐7 to +7.” 

Table 4.9: Probit estimates (marginal effect) of HH decision to use MoMo 

Variables  Coefficient 

Household size 0.0449***(0.0066) 

Household location(base; rural) -0.258***(0.0515) 

Phone expenditure 0.00818(0.00774) 

Regularity of internal remittance (base; regular) -0.0877**(0.036) 

Community access to electricity(base; yes) -0.0763***(0.0189) 

HH head own mobile phone (base; yes) -0.354***(0.0441) 

Risk preference of HH head (base; risk averse) -0.174***(0.0548) 

Time preference of HH head (base; immediate rewards) -0.0427(0.0361) 

Education status of HH Head (base; uneducated) 0.00477(0.0128) 

Marital status of HH head (base: unmarried) -0.00473(0.011) 

Expenditure on financial services  0.0242*(0.0141) 

Employment status (base; unemployed) -0.0211*(0.0121) 

Experienced stealing incident (base; no) 0.0507**(0.0235) 

Prefer phone number private (base; unimportant) -0.0810***(0.0168) 

Prefer financial history private(base; important) -0.02(0.0245) 

Prefer phone usage records private (base; important) 0.0314(0.0208) 

Ownership of bank account (base; yes) -0.162***(0.0429) 

Community access to mobile network (base; yes) -0.0223(0.0525) 

Community access to financial inst. (base; yes) -0.0633(0.0504) 

If HH receive internal remittances (base; yes) -0.320***(0.113) 

Age(yrs) of household head 0.000216(0.000837) 

Religion (base; no religion) 0.0339***(0.0108) 

Migration status (base; no migrant) 0.0329(0.0532) 

Remittance transaction cost -0.000188(0.000508) 

  

Observations 5,435 
Note: Standard errors in parentheses     *** p<.01, ** p<.05, * p<.1  

Source: Authors construct from GLSS 7 (2017) 
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“Table 4.10: Predicted propensity score in percentiles 

  Percentiles Smallest   

1% 0.269 0.179   

5% 0.359 0.181   

10% 0.412 0.194 Obs 5,435 

25% 0.511 0.195 
Sum of 

Wgt. 
5,435 

     

50% 0.546  Mean 0.5893 

  Largest Std. Dev. 0.1279 

75% 0.677 0.940   

90% 0.746 0.942 Variance 0.0164 

95% 0.795 0.942 Skewness -0.2899 

99% 0.848 0.997 Kurtosis 2.9239 

Source: Authors construct from GLSS 7 (2017)” 

“Table 4.11: Predicted propensity score in percentiles by channels 

MoMo Users Non-MoMo Users 

 Percentiles Smallest     Percentiles Smallest   

1% 0.3 0.2    1% 0.2 0.2   

5% 0.4 0.2    5% 0.3 0.2   

10% 0.5 0.2 Obs 3,205 10% 0.4 0.2 Obs 2,230 

25% 0.5 0.3 Sum of Wgt. 3,205 25% 0.5 0.2 Sum of Wgt. 2,230 

           

50% 0.6  Mean 0.6171 50% 0.6  Mean 0.5495 

  Largest Std. Dev. 0.1179   Largest Std. Dev. 0.1312 

75% 0.7 0.9    75% 0.6 0.9   

90% 0.8 0.9 Variance 0.0139 90% 0.7 0.9 Variance 0.0172 

95% 0.8 0.9 Skewness -0.1888 95% 0.8 0.9 Skewness -0.2688 

99% 0.9 1.0 Kurtosis 2.9429 99% 0.8 0.9 Kurtosis 2.6471 

Source: Authors construct from GLSS 7 (2017)” 

4.4 Graphical assessment of common support 

Quality of matching techniques and finally using neighbour and radius matches followed the 

proposition of Stuart (2010) that propensity score graphs should provide enough overlap of 

propensity scores for a control (non-MoMo user) match for each treated (MoMo user) household. 

The graphical diagnoses that satisfy this criterion of common support thus qualifying neighbour 

and radius matches and IPTW for the ATT are presented in figures 4.2, 4.3 and 4.4.  
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Figure 4.2 presents the propensity score distribution of common support for overall household 

vulnerability to food poverty dualised according to the food poverty lines ZNAT’L and ZINT’L. The 

propensity score distribution of common support under both poverty lines is distributed similarly 

over a range of [0.228, 0.997] for MoMo user households and [0.179, 0.875] for non-MoMo user 

households, providing a feasible overlap range of [0.179, 0.875]. Over this feasible overlap range, 

all households that used MoMo to receive remittances have matching households that did not use 

MoMo. 

Fig. 4.2: Propensity score distribution of overlap for overall household vulnerability 

 
Source: Authors construct from GLSS 7 (2017) 

 

Figures 4.3 and 4.4 presents the propensity score histogram of common support for household 

vulnerability to food poverty according to the dualised analyses of household food poverty 

incidence status in the current period at ZNAT’L and ZINT’L. For food-poor households, the propensity 

score distribution of common support for vulnerability to food poverty under both food poverty 

lines is distributed over a range of [0.267, 0.884] for MoMo user households and [0.205, 0.884] 

for non-MoMo user households, providing a feasible overlap range of [0.267, 0.884]. 

For non-food poor households in the current period, the propensity score distribution of common 

support for expected food poverty under both poverty lines is distributed over a range of [0.205, 
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0.997] for MoMo user households and [0.179, 0.884] for non-MoMo user households, providing 

a feasible overlap range of [0.267, 0.884].  

 Fig. 4.3: Ps distribution of overlap for vulnerability to food poverty at ZNAT’L 

 
Source: Authors construct from GLSS 7 (2017) 

 

 

 

 Fig. 4.4: Ps distribution of overlap for vulnerability to food poverty at ZINT’L 

 
Source: Authors construct from GLSS 7 (2017) 

 

4.5 Effect of using mobile money to receive remittances on household vulnerability to 

food poverty 

Per FAO (2009) stability emphasis ‘at all times’, the use of MoMo for remittances as a coping 

mechanism should be dependable in mitigating vulnerability and guaranteeing stability in food 
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security at all times. The overall effect of using mobile money to receive remittances on household 

vulnerability to food poverty was examined in two ways – direction and significance of effects. At 

the national food poverty line in Ghana (ZNAT’L), the PSM-ATT and IPTW-ATT results indicate 

that vulnerability to food poverty is lower for households that used MoMo channels to receive 

remittances for consumption than non-MoMo users. The results are, however, insignificant at 5% 

level. This overall result suggests that using MoMo channels to receive remittances is weak as a 

coping mechanism in mitigating households' vulnerability to food poverty (tables 4.12,4.13). 

However, based on the significant differences in remittance channels utilized (table 4.4) and 

significant differences in transaction costs between remittance channels (table 4.5), the 

vulnerability of food-poor and non-food-poor households are expected to be affected differently.  

Moreover, at a relatively higher international food poverty line (ZINT’L), the PSM-ATT and IPTW-

ATT estimates indicate that vulnerability to food poverty was higher among households that used 

MoMo channels to receive remittances for consumption than non-MoMo users. The results are 

however insignificant at 5% level. The change in the direction of effects at a higher food poverty 

line presents an opportunity to examine the households' vulnerability should exogenous factors 

push the food poverty line up. 

Table 4.12: Effect of MoMo use on household vulnerability to food poverty (PSM) 

Poverty lines Matching Technique  Outcome variable Treated  Control  PSM-ATT  t-values 

ZNAT’L 
Radius match Vulnerability index  

probability 

3,205 2,230 -0.0246* -1.87 

Kernel match  3,205 2,230 -0.0104 -0.81 

ZINT’L 
Radius match Vulnerability index  

probability 

3,205 2,230 0.0059 0.73 

Kernel match  3,205 2,230 0.0097 0.79 

 

 

 

 

 

University of Ghana http://ugspace.ug.edu.gh
University of Ghana http://ugspace.ug.edu.gh



 

87 
 

Table 4.13: Effect of MoMo use on household vulnerability to food poverty (IPTW) 

Poverty 

lines 
Estimation Technique 

Outcome 

variable 
Treated Control 

IPTW-

ATT 
p-values 

ZNAT’L 
Inverse Probability 

Treatment Weighting  

Vulnerability 

index 

probability 

3,205 2,230 -0.0216* 0.068 

ZINT’L 3,205 2,230 -0.0186 0.106 

Note: *** p<.01, ** p<.05, * p<.1 ZNAT’L (log) = 6.889795   ZINT’L (log) = 7.134524 

Source: Authors construct from GLSS 7 (2017) 

 

4.5.1 Effect on vulnerability of food-poor and non-food-poor households 

Given the incidence of food poverty status, the results indicate that using mobile money to receive 

remittances for consumption affects the vulnerability of the food-poor and non-food-poor 

households differently. The PSM-ATT and IPTW-ATT results for the direction and significance 

of effects are reported in Tables 4.14 and 4.15. At both food poverty lines, using MoMo channels 

to receive remittances for consumption is negatively related to household vulnerability to food 

poverty among food-poor households. The results for non-food poor households are however a 

positive relationship. The strength of the relationship is stronger for food-poor households at the 

national food poverty line and weaker for non-food-poor households at both poverty lines.  

At 5% significance level, radius match ATT result at the national poverty line (ZNAT’L) indicates 

that vulnerability to food poverty is significantly lower for food-poor households that used MoMo 

channels to receive remittances by 8.8% index probability compared to non-MoMo users. At 5% 

significance level, the kernel match result also indicates that vulnerability to food poverty is 

significantly lower for food-poor households that used MoMo to receive remittances by 7.3% 

index probability compared to non-MoMo users (table 4.14). The IPTW ATT result in table 4.15 

for robustness also indicates that household vulnerability to food poverty is significantly lower for 

food-poor households that used MoMo channels to receive remittances by 4.4% index probability 
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compared to non-MoMo users. These results reflect that the average proportion of food-poor 

households in Ghana significantly utilized MoMo channels more to receive remittances for 

consumption than non-MoMo channels (table 4.4). Thus, they significantly benefited from the 

reciprocal altruistic cost advantages of using MoMo channels (table 4.5), resulting in lower 

vulnerability for these food-poor households, despite no remittance savings (table 4.3) for 

consumption smoothing purposes. These findings align with FAO (2009) stability expectation that 

a coping tool should be dependable enough to mitigate vulnerability and guarantee stability in food 

security ‘at all times’.  

However, at the national poverty line (ZNAT’L), vulnerability to food poverty is higher for non-food-

poor households that used MoMo channels to receive remittances compared to non-MoMo users, 

even though this effect is insignificant at 5% (tables 4.14, 4.15). This result reflects the finding 

that the average proportion of non-food-poor households in Ghana significantly used less MoMo 

channels to receive remittances for daily consumption than non-MoMo channels (table 4.4). Since 

non-food poor households also saved no remittances for consumption purposes (table 4.3), they 

bear the significantly higher reciprocal altruistic cost disadvantages of using more non-MoMo 

channels (table 4.5), resulting in higher vulnerability. 

Suppose exogenous economic factors push the food poverty line to at least the international line 

(ZINT’L). In that case, radius match, kernel match, and IPTW ATT results indicate that, at 5% level, 

using MoMo channels to receive remittances compared to non-MoMo channels will no longer be 

significant at lowering vulnerability to food poverty among food-poor households. For non-food 

poor households, radius, kernel, and IPTW ATT results indicate that household vulnerability to 

food poverty is higher for those using MoMo channels to receive remittances than non-MoMo 

users. The effect is, however, insignificant at 5%. These results may particularly reflect 
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vulnerability effects at a relatively higher food poverty line and presents an exceptional case to 

examine the vulnerability effects of food-poor and non-food-poor households.  

The results, in summary, are pretty clear on how using mobile money channels for receiving 

remittances for consumption mitigates household vulnerability to food poverty in Ghana. At the 

national food poverty line, food-poor households that use mobile money to receive remittances for 

consumption are likely to experience significantly lower vulnerability to food poverty, thus 

improved stability in food security, in line with FAO (2009) expectations. However, should 

exogenous factors push the food poverty line to at least the international food poverty line, using 

mobile money to receive remittances will no longer be significant in mitigating vulnerability to 

food poverty among food-poor households. At the same time, non-food poor households that use 

less mobile money channels to receive remittances for consumption may slightly experience higher 

vulnerability to food poverty. These findings are discussed in the section below.  
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Table 4.14: MoMo effect on vulnerability of food poor/non-poor households (PSM) 

Poverty  

lines 

Match  

Technique  
Outcome variable Incidence status Treated  Control  PSM-ATT  t-values 

ZNAT’L 

Radius   
Vulnerability index  

probability 

Food poor  1,068 606 -0.088*** -3.76 

Non-food poor 2,137 1,624 0.0026 0.16 

Kernel 
Vulnerability index  

probability 

Food poor  1,068 606 -0.0734*** -3.34 

Non-food poor 2,137 1,624 0.006 0.39 

ZINT’L 

Radius   
Vulnerability index  

probability 

Food poor  1,687 1,033 -0.0145 -1.45 

Non-food poor 1,518 1,197 0.0076 0.69 

Kernel 
Vulnerability index  

probability 

Food poor  1,687 1,033 -0.0038 -0.34 

Non-food poor 1,518 1,197 0.0148 1.08 

 

Table 4.15: MoMo effect on vulnerability of food poor/non-poor households (IPTW) 

Poverty 

lines 

Estimation 

Technique  

Outcome 

variable 
Incidence status Treated  Control  

IPTW-

ATT  

p-

values 

ZNAT’L Inverse 

Probability 

Treatment 

Weighting  

Vulnerability 

index 

probability 

Food poor  1,068 606 -0.0435** 0.029 

Non-food poor 2,137 1,624 0.0221 0.139 

ZINT’L 
Food poor  1,687 1,033 -0.0236 0.152 

Non-food poor 1,518 1,197 0.005 0.765 

   Note: *** p<.01, ** p<.05, * p<.1      ZNAT’L (log) = 6.889795          ZINT’L (log) = 7.134524 

Source: Authors construct from GLSS 7 (2017) 

4.6 Discussion of findings  

4.6.1 Situating the findings in conceptual and economic theories 

As conceptualized, the transfer of remittances, which is a reciprocal act, comes with altruistic costs 

(Whitlock et al. 2007; Hamilton, 1964a, b). This study found in line with the adoption studies (Suri 

and Jack, 2011, 2014; Kikulwe et al., 2014; Kirui et al., 2013) that using mobile money channels 

for remittances presents significantly lower altruistic (transaction) costs compared to non-MoMo 

channels (table 4.5). This presents lower costs to the sender and the receiver, thus encouraging 

more remittance transfers to the household. Low altruistic (transaction) costs at the household level 

also reflect higher net disposal remittances received. Following the few impact studies (Aker et 

al., 2013; Lee et al., 2018; Murendo and Wollni, 2016), this is expected to increase food 
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consumption in the current period, contrary to PIH/LCH postulates of Friedman (1957)/Modigliani 

(1976). The findings of this study take effect from here. Unlike the static studies that immediately 

conclude food insecurity reduction, this study found that other transmission conditions must be 

satisfied before the effect on vulnerability to food poverty can be concluded. 

Find 1: In Ghana, food-poor households that significantly used mobile money to receive 

remittances for consumption purposes are likely to experience significantly lower vulnerability to 

food poverty and improved stability in food security, in line with FAO (2009) expectations.  

The recent studies (Lee et al., 2018; Murendo and Wollni, 2016) are emphatic that households 

predominantly use mobile money to receive cash remittances for food consumption in the current 

period. However, this could come at the cost of food consumption smoothing if remittance savings 

is jeopardized in the current period (Friedman 1957; Modigliani 1976). The results in table 4.3 

clearly show that the overwhelming use of remittances for daily consumption left no remittance 

savings for consumption smoothing purposes. The PIH/LCH consumption theory of Friedman 

(1957)/Modigliani (1976) considers remittances as ‘windfall gains’ which does not affect current 

or permanent consumption. Remittances are therefore saved/invested in the current period for food 

consumption smoothing (World Bank, 2006). Once food consumption smoothing is guaranteed, 

vulnerability to food poverty is lowered, and improved stability of food security ‘at all times’ can 

be concluded (FAO, 2009).  

Thus, the finding above at the national line reveals the potency of using mobile money for 

remittances against vulnerability to food poverty in defying Friedman (1957)/Modigliani (1976) 

PIH/LCH but meeting the expectation of FAO stability dimension of food security for food-poor 

households. Since MoMo remittance savings is jeopardized in the current period (table 4.3), 

following Friedman (1957) and Modigliani (1976) PIH/LCH, we expect food consumption 
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smoothing ability to suffer and vulnerability to food poverty to be higher for food-poor households. 

However, the economic characteristic of the food (extreme) poor in Ghana is that they have 

minimal sources of income and are usually excluded from the formal financial system (Ouma et 

al., 2017; Bank of Ghana, 2020). Thus, they have minimal coping mechanisms, and the lower 

altruistic cost of mobile money increases utilization for remittance transfers among them. 

Therefore, this study finds that vulnerability to food poverty is significantly lower for food-poor 

households that utilized mobile money channels significantly to receive remittances for 

consumption in the current period, even when no remittance was saved for consumption 

smoothing.  

Find 2: In Ghana, non-food poor households that significantly used less mobile money channels 

to receive remittances for consumption may slightly experience high vulnerability to food poverty.  

One of this study's findings reveals that Ghana's non-food poor households utilized more non-

MoMo channels to receive remittances for consumption than mobile money (table 4.4). The non-

MoMo channels, according to the GSS (2017), include person-to-person, bank transfers, brought 

by migrants, post offices, etc. In reverse effect, these channels attract higher reciprocal altruistic 

costs than mobile money channels (Suri and Jack, 2011, 2014 Kikulwe et al., 2014; Kirui et al., 

2013). Compared to MoMo channels, these relatively high altruistic costs present higher costs both 

to the sender and the receiver, thus discouraging significant remittance transfer to the household. 

At the household level, high altruistic (transaction) costs also reflect lower net disposal remittances 

received for food consumption smoothing, thus increasing vulnerability to food poverty.  

This study found that non-food poor households received more remittances than food-poor 

households (table 4.1) but utilized more non-MoMo remittance channels with high altruistic costs 

that discouraged both remittance receipts and reduced net remittance income. This study also 
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observed that non-food poor households saved no remittance received for consumption smoothing 

purposes (table 4.3). Given that remittances may or may not come to the majority of non-food poor 

households (table 4.5), the food consumption smoothing ability of those that utilized less MoMo 

remittance channels may suffer (Friedman 1957; Modigliani 1976). This may ultimately increase 

their vulnerability to food poverty as mobile money is less depended upon as a coping tool.   

4.6.2 Drawing comparisons with recent incidence studies  

For food-poor households that significantly used mobile money to receive remittances for 

consumption purposes, the findings of this study mean improved stability in their food security ‘at 

all times’ in line with FAO (2009) stability dimension. Thus, generally speaking, the findings for 

food-poor households may align with those from Murendo and Wollni (2016), Wiser et al. (2019), 

and Hayford (2020), even though these studies were static to the current period. For instance, in 

the study by Murendo and Wollni (2016) in Uganda, they analyzed food security using a static 

binary food insecurity measure and a 7-day and 30-day recall period to elicit food expenditures. 

Their results showed that using mobile money reduced food insecurity among households. Again 

in Uganda, Wiser et al. (2019) investigated and found that using mobile money reduced 

households with severely low food security from 62.9% to 47.2%. Hayford (2020) also used the 

static food insecurity experience scale and concluded that using mobile money for remittances 

improves the incidence of food insecurity.  

Being static analysis to the current period, these recent studies do not suffice for FAO (2009) 

stability emphasis on food security ‘at all times’. The perspectives of Friedman (1957) and 

Modigliani (1976) PIH/LCH further provide interesting insights that limiting the analysis to a static 

instead of dynamic analysis is premature for the conclusions of food poverty reduction. Following 

the proportion analyses from table 4.6, households' significant use of mobile money to receive 
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remittances for consumption is likely to increase food consumption expenditure in the current 

period. However, zero remittance savings recorded means no remittance savings for food 

consumption smoothing purposes ‘at all times’, all other things being equal (Friedman 1957; 

Modigliani 1976; FAO, 2009). Particularly for the food poor or extremely poor with minimal 

sources of income, it is crucial to verify if such defiance of the economics of remittances 

(PIH/LCH) through mobile money use is sustainable for mitigating vulnerability and guaranteeing 

stability in food security. This study found that using mobile money to receive remittances defies 

such theoretical expectations and lowers vulnerability to food poverty only among food-poor 

households that significantly utilized mobile money.  

On the other hand, the vulnerability of non-food-poor households that used MoMo channels to 

receive remittances for consumption is slightly higher compared to non-MoMo users. Hence, the 

shortfall in the findings of these static studies compared to the findings of this study is evident. 

This change in the direction of effects due to differences in utilization between food-poor and non-

food-poor households may provide the missing link to the study of Baborska et al. (2017). On a 

broader level of financial inclusion, Baborska et al. (2017) examined the effects of utilizing one, 

many, or all three of the formal financial services – savings, credit, and payments – on individuals' 

experiences with food security in rural regions throughout 88 low- and middle-income countries. 

The results show a range of implications on food security depending on the kind of service 

provided. The likelihood that a person would experience food insecurity is greatly impacted by 

their use of savings accounts, significantly impacted by their use of credit, and unaffected by their 

use of formal payment systems. Their results support the idea that the ultimate experience of food 

security is determined more by certain characteristics than by the variety of services provided by 

the formal financial sector. Thus, the extent of utilization of the mobile money channel, which is 
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missing in previous studies, is critical for all types of food insecurity and particularly vulnerability 

analysis.  
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“CHAPTER FIVE” 

“SUMMARY, CONCLUSION AND RECOMMENDATIONS” 

“5.1” “Introduction”  

The study primarily assessed how using mobile money to receive remittances for consumption 

affects households' vulnerability to food poverty in line with FAO (2009) stability dimension of 

food security. In fulfilling this primary objective, the study estimated the vulnerability to food 

poverty index probability by the vulnerability as expected poverty (VEP) model approach. It then 

examined how using mobile money to receive remittances mitigates this vulnerability among food-

poor and non-food-poor households. This chapter presents the summaries, conclusions, and policy 

recommendations. A few recommendations for further research are also made.  

5.2 Summary  

The connection between using mobile money to receive remittances as a coping mechanism and 

household vulnerability to food poverty status was conceptualized following FAO (2009) stability 

dimension of food security ‘at all times’, reciprocal altruistic cost effectiveness of using mobile 

money channels for remittances compared to non-MoMo channels (Trivers 1971; Whitlock et al. 

2007), as well as Friedman (1957)/Modigliani (1976) permanent income/lifecycle hypotheses 

(PIH/LCH). Per FAO’s ‘at all times’ stability emphasis, household vulnerability to food poverty 

is more critical than the incidence of food poverty. This is because, at every point where food 

poverty incidence is measured, vulnerability to food poverty is higher; thus, the latter drives the 

former (Koomson et al., 2020).  

The study considered the FGT headcount measure for the incidence of food poverty to estimate 

the food-poor and non-food-poor households and a dynamic approach (vulnerability as expected 
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poverty model) to estimate the vulnerability to food poverty. The empirical model was specified 

following Singh et al. (1986) general household utility framework, Philips and Taylor (1990)’s 

optimal control, and evoking FAO (2009) stability dimension of food security. The model 

estimation procedure followed the estimation of treatment effects in observational studies and the 

use of propensity score-based approaches to address selection biases in the cross-sectional data 

(GLSS 7) (Rosenbaum and Rubin, 1983). For robustness, the study applied propensity score to 

two propensity matching techniques – radius and kernel matches – and inverse probability 

treatment weighting (IPTW) to estimate the ATT. The following key findings ascertained pertain 

to the study's objectives.  

First is the estimated incidence of household food poverty versus the estimated vulnerability to 

food poverty. At the national food poverty line, where the incidence of household food poverty 

was measured at 30.8%, vulnerability to food poverty almost doubled. This is similar to Novignon 

et al. (2012) and Koomson et al. (2020), who respectively found, using GLSS5&7, that where the 

incidence of poverty was measured, vulnerability to poverty in Ghana is about double the incidence 

estimate. Thus, FAO emphasizes food stability and ways to mitigate the vulnerability to food 

poverty over the years.  

Overall, the study found at the national poverty line that vulnerability to food poverty is 

insignificantly lower for households that used MoMo channels to receive remittances for 

consumption compared to non-MoMo users. At the higher international food poverty line, 

vulnerability to food poverty was insignificantly higher for households that used MoMo channels 

to receive remittances for consumption than non-MoMo users.  

However, the study found that even though Friedman (1957)/Modigliani (1976) expected 

remittances to be saved for consumption smoothing purposes, zero remittances saved in the current 
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period did not increase the vulnerability of food-poor households that significantly used MoMo 

channels to receive remittances for consumption. The study thus observed that significant 

differences in utilization and reciprocal altruistic costs between MoMo and non-MoMo remittance 

channels gave rise to different effects on vulnerability to food poverty among food-poor and non-

food-poor households: 

At the national food poverty line, food-poor households in Ghana that significantly used mobile 

money to receive remittances for consumption are likely to experience significantly lower 

vulnerability to food poverty and improved stability in food security, in line with FAO (2009) 

expectations. On the other hand, non-food poor households that significantly used non-mobile 

money channels for receiving remittances for consumption purposes may slightly experience high 

vulnerability to food poverty. 

At the international food poverty line, food-poor households' significant use of mobile money to 

receive remittances for consumption may no longer effectively lower their vulnerability to food 

poverty. 

5.3 Conclusion  

The direction and significance of the effects of using mobile money to receive remittances on 

household vulnerability to food poverty are not straightforward. As found in this study, 

households' use of mobile money to receive remittances for consumption purposes, which 

jeopardizes remittance savings in the current period, has implications for food consumption 

smoothing ability following Friedman (1957)/Modigliani (1976) PIH/LCH. Given the food 

poverty line in Ghana, households that significantly utilize the reciprocal altruistic cost advantages 

of mobile money channels are likely to defy this theoretical expectation and lower their 

vulnerability to food poverty. On the hand, households that significantly used mobile money 
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channels less to receive remittances for consumption may slightly experience high vulnerability to 

food poverty. Thus, much depends on the extent of utilization of mobile money channels vis-à-vis 

non-mobile money channels among food-poor and non-food-poor households.  

These important transmission mechanisms are unobserved in previous static studies, making their 

conclusions premature. In any case, the overall effect of using mobile money to receive remittances 

for consumption on household vulnerability to food poverty is insignificantly lower at the national 

food poverty line and slightly higher at the international food poverty line. Again, the underlying 

factor is the significant difference in using MoMo or non-MoMo channels for remittance receipts.  

Thus, the current study used the dynamic VEP model on a two-year time horizon for food poverty 

vulnerability analysis to test the potency of using mobile money to receive remittances for 

consumption as a coping mechanism. Even in just a two-year time horizon, the difference is clear 

that limiting studies to static analysis could be misleading.  

“5.4” “Policy recommendations” 

“Based on the findings, the following policy recommendations are made:” 

Reciprocal altruistic cost advantages of using mobile money channels for remittances over non-

mobile money channels have been identified to make a difference in lowing vulnerability to food 

poverty. Thus, the use of mobile money must be greatly encouraged, and the government and 

MoMo operators must find ways of resolving the relatively higher cost of remittance transactions 

on the poor brought upon by the electronic transactions levy.  

In particular, diversifying revenue streams could help reduce the concentration on P2P and C2B 

transaction fee as the sole revenue streams available to Mobile Money operators. In the long-term, 

the transaction fee model may not be sustainable with the kind of competition and innovation 
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happening in the market. In Ghana for example, GCB Bank and Zeepay have just received 

clearance to issue electronic money, bringing the number of players in the market to five. The size 

of the pie is about to shrink. Diversification becomes the only means of survival. Mobile Money 

operators can consider leveraging on their agent network, customer base and customer transaction 

data to provide adjacent services to third party companies to reduce dependency on transaction 

fees. 

The National Communication Authority (NCA) should implement policies that will lead to the 

digital maturity of the economies to ensure that more value circulation is happening on-net to 

reduce outgoing transaction cost. Innovation around the cost structure of Cash In Cash Out could 

be game-changing but it must be thought through carefully. 

The Bank of Ghana, the apex regulator of the digital finance space, must spearhead the introduction 

of digital insurance through mobile money as a percentage of remittances received to support 

consumption smoothing of food-poor households. This will strategic partnerships between Bank 

of Ghana, the National Insurance Commission, NCA and the Telcos. The findings of this study 

show that should exogenous factors push up the food poverty line beyond the national level, using 

mobile money to receive remittances will no longer be effective at mitigating vulnerability to food 

poverty among food-poor households. The National Communications Authority (NCA), working 

with the Telcos must also design and implement relevant financial literacy targeted at the 

responsible use of mobile money remittances, particularly for extreme or food-poor households. 

The findings of this study show that all food-poor and non-food-poor households consumed all 

remittances received in the current period without saving any for food consumption smoothing.  
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Government must continue to strengthen support programs like the Livelihood Empowerment 

Against Poverty (LEAP) program directly targeted at the extreme poor, who are also the food poor 

in Ghana. The LEAP data for the extreme poor can be leveraged for this.  

Above all, it is evident that a change in exogenous economic factors that raises the food poverty 

line weakens the efficacy of using mobile money channels to receive remittances to lower 

household vulnerability to food poverty. Thus, the Ministry of Finance and the Bank of Ghana 

must work to stabilize the macroeconomic environment and manage the cost of living.  

5.4.1 Recommendations for further research  

The findings of this study, particularly for non-food poor households, call for concern and need 

for further research. The study found that non-food poor households in Ghana that significantly 

used less mobile money channels to receive remittances for consumption may slightly experience 

high vulnerability to food poverty. Though this effect on vulnerability is insignificant, the positive 

relationship requires recent data to study the phenomenon further.  

The current study utilizes typical observational data from the national cross-sectional GLSS7 

survey conducted in 2017. The use of mobile money for receiving remittances and household food 

consumption was therefore limited to that time of the year. The study is thus limited to the use of 

the dynamic VEP approach for only a two-year time horizon, which is good enough for the 

resultant conclusions. It will be interesting to see how the findings will compare using expected 

data from the GLSS8. 
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APPENDIX B 

 

 Table B1: VIF of variables in probit estimation of MoMo use decision  

Variable VIF 1/VIF 

Time preferences of HH head  9.81 0.10194 

Risk preference of HH head  9.73 0.10277 

Remittance transaction cost 9.52 0.10504 

Religion  9.08 0.11013 

Regularity of internal remittance  9.02 0.11086 

Prefer phone usage records private  8.94 0.11186 

Prefer phone number private  8.92 0.11211 

Prefer financial history private 8.75 0.11429 

Phone expenditure 8.6 0.11628 

Ownership of bank account  7.95 0.12579 

Migration status  7.8 0.12821 

Marital status of HH head  7.51 0.13316 

If HH receive internal remittances  7.44 0.13441 

Household size 6.65 0.15038 

Household location 6.45 0.15504 

HH head own mobile phone  6.22 0.16077 

HH food poverty  3.47 0.28818 

Experienced stealing incident  3.29 0.30395 

Expenditure on financial services  2.96 0.33784 

Employment status  2.69 0.37175 

Education status of HH Head  2.67 0.37453 

Community access to mobile network  2.01 0.49751 

Community access to financial inst. 1.8 0.55556 

Community access to electricity 1.09 0.91743 

Age(yrs) of household head 1.05 0.95238 

Mean VIF 6.14   

VIF < 10 is accepted for this study (Hair et al. 2010; Bryne, 2010) 

 

 

 

Table B2: VIF of variables for VtFP index estimation  

Variable VIF 1/VIF 

Buy/sell land in comm. 9.88 0.101215 

Cash remittance 9.72 0.102881 
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Community irrigation 9 0.111111 

AgeY 8.62 0.116009 

Community coop. 8.6 0.116279 

Educational status 7.85 0.127389 

Employment status 7.31 0.136799 

Fertilizer(yes) 7.2 0.138889 

Food CPI 6.47 0.15456 

Food remittance  6.19 0.161551 

HH location 5.58 0.179211 

HH size 5.36 0.186567 

Marital status of HH head 5.22 0.191571 

Access to comm. Market 4.61 0.21692 

Miscellaneous income 4.02 0.248756 

Non-food CPI 3.32 0.301205 

Poverty status 3 0.333333 

Real total HH expenditure  2.81 0.355872 

Regularity of remittance  2.4 0.416667 

Religion 1.92 0.520833 

Rice/maize husking machine 1.71 0.584795 

Risk preference 1.53 0.653595 

Sex 1.27 0.787402 

Time preference 1 1 

Mean VIF 5.19   

VIF < 10 is accepted for this study (Hair et al. 2010; Bryne, 2010) 

 

 

 

 

 

Table B3: Cash remittance summary of the food poor  

University of Ghana http://ugspace.ug.edu.gh
University of Ghana http://ugspace.ug.edu.gh



 

127 
 

 

 

 

Table B4: Cash remittance summary of the non-food poor  

 

NB: Cash remittance (lncashrem) and food poverty status (fudpover) in natural logs  

 

 

Fig. B1: Remittance channels by HH food poverty status 
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Note: ZNAT’L (log) = 6.889795   ZINT’L (log) = 7.134524 

  Source: Authors construct from GLSS 7 (2017) 
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