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ABSTRACT 

ESSAYS ON HOUSEHOLD DECISION-MAKING AND MOBILE ACCESS IN 

ETHIOPIA 

Hyun Ju Kim, Ph.D.  

George Mason University, 2021 

Dissertation Director: Dr. Naoru Koizumi 

 

In three essays, this dissertation analyzes how household behaviors affect the outcomes 

of anti-poverty programs and firm performances. Specifically, Essay I and II examine the 

impact of household decision-making mechanisms on household welfare in the presence 

of transfer and loan programs in Ethiopia. Essay III discusses the impact of mobile access 

by households on firm performance in Ethiopia. Using the household fixed effects model 

with instrumental variable regression method, Essay I analyzes the impact of aid transfers 

in Ethiopia via the channel of innate structure of bargaining dynamics. In examining 

general gender effects of bargaining power driven by loan programs, Essay II employs 

the propensity matching method and household-level fixed effect model. Finally, by 

utilizing an exogenous shock of transitioning from the 2G to 3G broadband network in 

2008 in Ethiopia with the differences-in-differences and triple differences methods, Essay 

III investigates whether enhanced access to mobile communication increases competition 

as price information is more widely available to customers.   
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INTRODUCTION 

This dissertation focuses on household behavior and its impact on anti-poverty 

programs and firm performances. As a primary unit of production, consumption, 

distribution, socialization, and reproduction, the household is a key economic agent in a 

society (Pessar 1988; Agarwal 1997; Carter et al. 2017a). Also, its importance in 

administering economic resources has been long acknowledged (Wheelock and Oughton 

1996; Carter et al. 2017b). In order to better understand and design development 

programs, this dissertation aims to shed light on the role of households in aid and market-

enhancing interventions.  

 Focusing on the intrahousehold dynamics, Chapter One analyzes how bargaining 

power structure of households shape the outcomes of anti-poverty programs (transfer and 

loan programs) in two essays. Policy implications are drawn to help practitioners design 

and implement intervention programs tailored to recipient households’ decision-making 

mechanisms. 

 Chapter Two spotlights the role of households as consumers directly affecting 

outcomes of firm activities. With widely available price information online due to 

enhanced internet access, households are a key player in inducing higher competition 

among firms, which ultimately increases firm productivity. In developing countries, 
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investing in better internet may give rise to market-boosting environment via the channel 

of consumers.   
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CHAPTER ONE: ANTI-POVERTY PROGRAMS AND HOUSEHOLD 
DECISION-MAKING  

I. Introduction 

 

In an effort to alleviate poverty, many developing countries implement various 

intervention programs that provide financial or credit support to poor households. One of 

the efforts include social transfer programs, which developing countries spend an average 

1.5% of GDP (Ivaschenko et al. 2018). In order to eradicate poverty by 2030, the 

Sustainable Development Goals (SDGs) set by the United Nations call for implementing 

nationally appropriate social protection programs which cover substantial portion of poor 

and marginalized population (The United Nations 2021).  

Another form of intervention programs in fighting poverty is microcredit lending, 

which aims to increase financial access to people suffering from lack of financial 

institutions and financial literacy. Since the start of Grameen Bank in 2005 and its large 

impact on the lives of the “bottom of the pyramid,” microcredit programs around the 

world reached 211 million people as of 2013 (Microcredit Summit Campaign 2015).   

The basic idea for these anti-poverty programs is simple: Provide resources and/or 

access to resources to households in need in order to help them smooth income and 

consumption fluctuations, improve productivity, start or expand their businesses, or 

increase income levels, and so forth. Numerous empirical research studied designs and 
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effectiveness of such programs in various country settings and found supporting evidence 

of positive impacts (Beck 2015; Hidrobo et al. 2018). However, little has been researched 

how the transfers are distributed within the household (Roy et al. 2015). 

Intrahousehold resource allocation dynamics gained a focus when the common 

preference model was empirically challenged by Lundberg, Pollak, and Wales (1997). 

The authors examined a policy change in the late 1970s on the child allowance transfer 

from husbands to wives in the United Kingdom. In this natural experiment, the authors 

found that households spend more on female clothing and children when the recipients of 

the childcare transfer shift from husbands to wives. This is a strong evidence that 

challenges the traditional unitary model of income pooling and family behaviors where 

household members pool and allocate resources to maximize a single utility function of 

the family. In other words, individuals in a family may have different preferences, thus 

allocating resources within the household may be dependent on the dynamics among the 

family members.  

The policy implication of rejecting the income-pooling unitary model in 

development economics was significant as transfer and microcredit programs started to 

target particular members of family such as mothers in order to achieve better household 

welfare goals. For example, the government of Mexico started Progresa (Programa de 

Educación, Salud, y Alimenación) in 1997, which offers cash assistance to mothers of 

poor rural households on the conditions that they send their children to schools and 

receive regular health and nutrition checks. As an exemplary case of a cash transfer 

program, Progresa is widely studied for its success not only in household welfare 
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(Skoufias 2005), but it is also qualitatively found to contribute to women’s empowerment 

through increased access to and control over additional resources, hence more bargaining 

power within the household (Adato et al. 2000; Peterman et al. 2015). However, an early 

evaluation of Progresa found that the targeted infants and young children did not receive 

the intended amount of nutrients because the food was shared by family members (Adato, 

Coady, and Ruel 2000; Roy et al. 2015). This finding indicates that targeting an 

individual for an intervention may not result in full benefits to that individual due to 

intrahousehold resource allocation dynamics although the program delivers greater 

household welfare in aggregate. 

Several empirical studies recognized how intrahousehold dynamics may divert the 

benefits of targeted intervention programs. Jones (1983) and von Braun and Webb (1989) 

found that men took over the control of new crops, initially introduced to women, once 

the crops generated profits in Cameroon and Gambia (Jones 1983; von Braun and Webb 

1989). Also, women may not fully control the cash transfers although the transfers were 

originally given to them in the rural areas of Mexico and Brazil (Handa et al. 2009; de 

Brauw et al. 2014). In microfinance, women may have taken out the loans but often their 

husbands controlled over the loans in Bangladesh (Goetz and Gupta 1996; Hashemi, 

Schuler, and Riley 1996). Lastly, in a women-targeted asset transfer program in 

Bangladesh, Roy et al. (2015) found that women retained the ownership of the transferred 

livestock, but men’s overall ownership and control over resources and income generated 

from the new livestock increased, limiting women’s bargaining position (Roy et al. 

2015).  
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The first two essays of this dissertation aim to contribute to the intrahousehold 

dynamics literature focusing on its role in transfer and loan programs in Ethiopia. As 

shown in Figure 1, these two essays analyze the additional resources brought by transfer 

and loan programs may have different impacts on household welfare depending on the 

intrahousehold decision-making mechanisms. Specifically, Essay I analyzes the impact of 

aid transfers in Ethiopia via the channel of innate structure of bargaining dynamics, while 

Essay II examines general gender effects of bargaining power driven by loan programs. 

In doing so, Essay I focuses on different measures of bargaining power within a 

household as a mechanism in changing household outcomes. On the other hand, the focus 

of Essay II is whether the gender of loan recipients ultimately affects household welfare 

by bringing financial resources to the household, which is one of the channels 

empowering bargaining power. 
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Figure 1 Conceptual Framework: Household Bargaining Power Model 
(Source: Adopted from Yoong et al. (2012), p.30) 

 

 

 

 

Suffering from continuous food insecurity issues, Ethiopia has numerous 

assistance transfer programs operated by the government and other international 

organizations such as the UN High Commissioner for Refugees (UNHCR) and World 

Food Program (WFP). Of the programs, the Productive Safety Net Program (PSNP) is the 

second largest in Africa, reaching more than 7 million people in food insecurity since its 

inception in 2005 (The World Bank Group 2013, 2). However, transfer programs 

specifically targeting an individual member were only recently started to be implemented 

in Ethiopia,1 while evidence on the effects of targeted transfer programs is more widely 

 
1 The latest rollout of the PSNP (2015 and onward) has an extension, Urban Productive Safety Net Program 
(UPSNP) particularly addressing poverty, food insecurity, and unemployment issues in the urban poor. One 
of the components of the UPSNP is to target a specific household member, chosen by the household, who 
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documented in Latin America rather than in Sub Saharan Africa (Davis et al. 2016). 

Moreover, no empirical studies analyzed the intrahousehold bargaining dynamics 

combined with the impact of the transfer assistance on the household welfare in Ethiopia. 

Therefore, the goal of Essay I is to fill the gap by analyzing the impact of aid transfer on 

household welfare via the channel of women’s bargaining power. Specifically, the focus 

is to estimate whether household spending patterns change with the aid assistance if a 

female member (usually wives) is in a decision-making position, using the household 

fixed effects with instrumental variables method. 

Essay II also analyzes the Ethiopian setting, which is one of the 25 countries in 

priority for achieving Universal Financial Access (UFA) by 2020, set by World Bank 

(World Bank 2018a). According to the World Bank, the goal is to provide one billion 

adults access to formal accounts via targeted intervention programs (Bessir 2018). As of 

2017, the World Bank projected to help approximately 400 million adults in developing 

countries to hold accounts in addition to approximately 500 million adults with formal 

accounts by International Finance Corporation (IFC) programs (World Bank 2021).  

In addition to the international focus, the Ethiopian government also puts a 

spotlight on financial access as a development agenda. While more than 80% of the poor 

in Ethiopia rely on informal lenders for financial services, the government of Ethiopia has 

been making effort to provide formal financial access particularly in rural areas by 

supporting microfinance institutions (MFIs) since the first microfinance legislation in 

1996 (Wassie, Kusakari, and Sumimoto 2019). Moreover, the Ethiopian government and 

 
receive conditional transfers. However, the current data does not cover the latest development of the 
program. 
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non-governmental organizations (NGOs) view that microfinance is one of the primary 

policy tools in eradicating poverty and augmenting the productivity of the poor 

population (Wolday 2001; 2003).  

Demonstrating the efforts of the government of Ethiopia and NGOs, the 

percentage of adults in Ethiopia owning an account increased to 35% in 2017 from 22% 

in 2014. Also, 26% of adults keep their savings at formal financial institutions (14% in 

2014) while 11% has formal loans (7% in 2014), although it is comparatively low in Sub-

Saharan Africa (43% on average with formal accounts) (Global Findex 2018).  

Despite the efforts and enhanced financial inclusion figures, however, there is a 

limited understanding about the effects of microcredit programs on household welfare 

and its broader impact on rural livelihoods in Ethiopia (Getaneh and Garber 2007; 

Pankhurst 2009; Segers et al. 2010). In this regard, Essay II aims to analyze Ethiopia’s 

recent expansion in financial access and its joint impact with intrahousehold bargaining 

power on household welfare. Specifically, Essay II tests how individual bargaining power 

driven by financial resources may change household consumption pattern in the 

households of Ethiopia, using the propensity matching method and household fixed 

effects model.  

In estimating the impact of transfer and loan programs via intrahousehold 

decision-making models, Essay I and II share the same data source, the Ethiopian 

Socioeconomic Surveys (ESS). The surveys have three longitudinal waves from the years 

2011/12, 2013/14, and 2015/16. 
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The remainder of this chapter is organized as follows: the next section documents 

the development of theories in household decision-making models, followed by a 

discussion on various measures of women’s bargaining power in Section III. A 

description on the data source appears in Section IV. Section V presents research designs, 

regression results, and discussion of Essay I. Essay II is presented in Section VI in terms 

of identification strategy and research design, regression results, and discussion. Finally, 

Section VII synthesizes the findings from Essay I and II and concludes.  

 

II. Theories of Household Decision-Making 

 

1. Common Preference and Income-pooling Models 

 

The common preference model treats a household as a single economic actor 

maximizing a unitary utility function within a pooled budget constraint. This is a simple 

and powerful mechanism for generating demand functions. However, only total family 

income affects family demands, not individual members’ portion of the total income. The 

following two models provide theoretical backgrounds of this approach, namely 

Samuelson’s consensus model and Becker’s altruist model (Samuelson 1956; Becker 

1974; 1981). 
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	1.1.	Consensus	among	family	members	
 

In the consensus model, Samuelson (1956) postulates a two-member family 

where each member has an individual utility function that depends on each other’s 

consumption of goods. Subject to a budget constraint, which is the pooled incomes of the 

members, they achieve a consensus to maximize a unitary welfare function of their 

utilities. Therefore, a family acts as a single economic agent and family demand only 

depends on prices and total income. For this reason, traditional consumer theory can 

directly apply to this model (Samuelson 1956). However, Samuelson did not explain how 

the family members accomplish a consensus in decision-making nor how the consensus 

sustains (S. Lundberg and Pollak 1996, 143). This remains a limitation of the Samuelson 

consensus model.  

 

	1.2.	Preferences	of	a	dominant	family	member	
 

In addressing the issues of building and maintaining consensus, Becker (1974; 

1981) suggest an altruistic model, where a family includes one altruistic parent and 

selfish but rational kids. The parent’s utility function represents his or her consideration 

of the well-being of other family members. Specifically, the altruistic parent ensures that 

transfers to selfish children will compensate him/her if the actions of “rotten kids” 

maximize household welfare. Therefore, even when household members have different 

preferences the household acts as a single unit in terms of decision-making (Becker 1974; 

1981). However, Hirschleifer (1977) points out that Becker’s “rotten kid theorem” holds 
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under a specific condition: The transfer from the parent to the child should be made after 

the child has made a choice on action. Otherwise, the kid will keep behaving selfishly for 

a greater allocation of resources than the parent would intend (Hirschleifer 1977). Also, 

as this model implicitly assumes the altruist has the power/control to allocate resources 

within the household, the argument would not hold if there were a negative shock to 

his/her control. For example, this model does not take potential divorce or breakup of the 

household into consideration (Doss 1996, 1598).   

 

2. Bargaining Models  

 

As more household level data become available, a large number of empirical 

studies find that the common preference and income-pooling models do not uphold their 

assumptions in reality. Specifically, these studies commonly find contradicting empirical 

evidence to the income-pooling assumption, showing that whether the husband or wife 

controls income has different impacts on household behaviors. For example, using a 1992 

Canada Family Expenditure Survey, Phipps and Burton (1998) find that a wife’s higher 

income compared to a husband’s is associated with greater spending on restaurant meals, 

women’s clothing, and child care (Phipps and Burton 1998). The authors also find that an 

increase in wife’s income is associated with smaller expenditure on alcohol and tobacco, 

which is the same result by Hoddinott and Haddad (1995) in a developing country setting 

(Hoddinott and Haddad 1995). Furthermore, improvements in child health outcomes, 

nutrition status, and survival probabilities are shown to be associated with mother’s 
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control over household resources (Thomas 1990; 1994; Haddad and Hoddinott 1994; 

Rose 1994). Rejecting the income-pooling assumption brought about significant policy 

implications where policy makers began to target household transfers to particular 

household members such as women or children. The common preference models would 

indicate such policy targeting is not effective because only the total income of household 

affects household behavior. However, the bargaining models suggest intrahousehold 

allocation is dependent of relative bargaining power of individual family members. As 

the workings of the bargaining process differ by theories, the following sub sections 

discuss theoretical backgrounds in detail. 

 

2.1.	Cooperative	bargaining	
 

Cooperative bargaining models were initially developed by McElroy and Horney 

(1981) and Manser and Brown (1980). The basic framework is that two people in a 

household, typically husband and wife, make decisions through a cooperative Nash game. 

Each of the two agents has his/her own utility function that depends on his/her 

consumption of private goods and leisure and each receives utility from public goods. 

The final utility achieved via a Nash bargaining depends on the threat point, which is 

defined as “the utility level guaranteed to an individual if no agreement or bargain is 

achieved (Manser and Brown 1980, 36).” Specifically, the Nash bargaining solution 

would generate higher utility to the individual with higher utility at the threat point (S. 

Lundberg and Pollak 1996, 146). Initially, the authors suggested that divorce can be a 

threat point, which would be incomes that husband or wife each receives if they were 
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divorced. In other words, if joint incomes within the marriage will generate larger 

household welfare than from a divorce, each agent is likely to stay in the marriage. In the 

later work, however, McElroy (1990) incorporates environmental factors such as 

institutional, demographic, and legal elements affecting a divorce decision, referred to as 

extra-household environmental parameters (McElroy 1990). All in all, this model 

assumes that husband and wife pool and jointly allocate their resources based on their 

own preferences as long as the utilities earned from the decision exceed the ones from a 

divorce (Doss 1996, 1600).  

Meanwhile, Lundberg and Pollack (1993) suggest that a divorce may not be an 

appropriate threat point in many cases. Referring to “separate spheres model,” they argue 

that the threat point exists inside the marriage which is an inefficient noncooperative 

equilibrium. In this model, husband and wife bargain over the benefits from marriage, for 

example joint production of household goods and raising children, given the actions of 

their spouse (S. Lundberg and Pollak 1993). If they fail to reach an agreement, social 

gender roles decide each spouse’s contribution to the household. For instance, men may 

provide housing and female may provide childcare (Doss 1996, 1600). But as the couple 

voluntarily provides public goods, such goods may be underprovided, which would be an 

inefficient noncooperative equilibrium. Divorce may be an ultimate threat to couples, 

however, the authors provide a more plausible argument for daily bargaining processes in 

marriage as couples in noncooperative marriage still gain benefits from joint 

consumption of public goods (S. Lundberg and Pollak 1996, 147). 
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From a policy-making perspective, the cooperative bargaining models offer tools 

that can affect the threat points of individuals, ultimately influencing intrahousehold 

allocation. The divorce threat bargaining model, for example, indicates that policies 

supportive to divorced women are likely to raise bargaining power of wives by increasing 

their utility from a divorce (Doss 1996, 1600). In the separate spheres model, on the other 

hand, a policy change of child allowance that switches beneficiary from husbands to 

wives may boost wives’ bargaining power, thereby redistributing in the household in 

favor of women (S. Lundberg and Pollak 1993).  

 

	2.2.	Collective	model		
 

Developed by Chiappori (1988, 1992) and Bourguinon and Chiappori (1994), the 

collective model assumes that household decisions reach a Pareto efficiency where no 

one in the household would be better off in terms of resource allocation without making 

others worse off. The Pareto efficient resource allocation can be achieved by a “sharing 

rule,” which household members implicitly or explicitly follow in making of household 

decisions (Chiappori 1988; 1992; Bourguignon and Chiappori 1992; S. Lundberg and 

Pollak 1996, 150). This sharing rule can be observed from data under a set of 

assumptions: i) some goods are private, ii) family members have utility functions that 

account for other members’ utility, iii) each individual’s sub-utility function is separable 

for own private consumption, and iv) minimum of one private goods is assignable 

(Browning et al. 1994). Specifically, a family with a sharing rule makes decisions 

through two stages. First, the total household income is divided into expenditures on the 
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public goods and private goods for each member; then each individual allocates his or her 

own share for the private goods (Browning et al. 1994, 1074). Using the household 

expenditure data from Canada and France in the 1980s, researchers found empirical 

evidence consistent with the Pareto efficient household decision-making (Bourguignon et 

al. 1993; Browning et al. 1994). 

As the collective model only assumes that there is a sharing rule which leads to 

Pareto efficient outcomes, it is considered to be a generalized framework of the 

cooperative bargaining model. The bargaining models suggest different types of sharing 

rules, whereas the collective model proposes a sharing rule without making a priori 

predictions (Doss 1996, 1599). 

  

	2.3.	Noncooperative	models	
 

Noncooperative models assume that household income is not pooled and explain 

how family members decide the levels of shared goods. Moreover, these models postulate 

that individuals have different preferences and make consumption decisions based on 

their own access to resources. Therefore, the models predict both Pareto efficient and 

non-Pareto efficient outcomes (Doss 1996, 1600).  

Noncooperative models show one stark difference of noncooperative results from 

the cooperative models. Whereas the level of the public goods in the cooperative models 

is exogenous to the model, it is endogenous in the noncooperative models and is decided 

through the bargaining process (Doss 1996, 1600). For example, as discussed earlier, the 

separate spheres model argues that social norms determine which and how much family 
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members provide the public goods such as traditional gender roles. However, 

noncooperative models explain that household members make independent but 

interrelated consumption decisions on both public and private goods through the 

bargaining process. 

As for a specific bargaining process, Woolley (1993) suggests a Cournot-Nash 

model in which each individual member maximizes his/her own utility, given the 

expected action of the spouse. Specifically, each individual has a utility function that 

reflects his/her own preferences and consumption, as well as the utility of the partner. 

Also, the individual level of consumption includes both the combined level of public 

goods provided by the couple and the level of personal consumption. Therefore, the 

couple contributes to household consumption if the income levels are somewhat equal. 

As the income levels become unequal, however, the household moves to a corner 

solution where a spouse with a higher income provides all household public goods. 

Therefore, in this model, different levels of income between family members become a 

significant factor in terms of deciding household demands, challenging the income-

pooling hypothesis (Woolley 1993; Doss 1996, 1600).  

Some researchers show empirical evidence of the noncooperative bargaining 

process with inefficient outcomes, suggesting the collective model may not hold in many 

cases. Udry (1996) finds that agricultural plots controlled by female are much less 

intensively farmed than the ones farmed by men in Burkina Faso households, indicating 

resource allocation within households may not always be Pareto efficient (Udry 1996). 

Also, McPeak and Doss (2006) find that males in nomadic pastoral households in Kenya 
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tend to limit their wives’ milk sales even though marketing of milk may benefit the 

household income perhaps because men wish to control women’s access to extra income 

resources (McPeak and Doss 2006). 

 

3. Summary  

 

This section briefly documented a development of theories of household decision-

making process. The traditional common preference and income-pooling models are a 

simple and powerful mechanism examining household behavior because a household is 

treated as a unitary actor, where the consumer theory can be directly applied. However, 

as more household data became available, researchers find empirical evidence 

contradicting the traditional unitary models. Specifically, these studies find that whether 

the husband or wife control income/resources of household has different effects on 

household consumption behaviors. An exemplar finding comes from a natural experiment 

study by Lundberg et al. (1997), where there were significant increases in expenditure on 

women’s and children clothing when the UK child benefit policy in the 1970s switched 

the beneficiary from fathers to mothers (S. Lundberg, Pollak, and Wales 1997).  

As opposed to the income-pooling models, scholars developed the bargaining 

models suggesting that intrahousehold allocation is dependent of relative bargaining 

power of individual family members. In terms of analyzing the bargaining power within a 

household, the literature discusses three theories, namely, cooperative bargaining models, 

collective models, and noncooperative bargaining models. First, cooperative bargaining 
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models assume that two actors in a household follow a Nash bargaining game with 

individual threat points. While scholars present different threat points including a divorce 

or inefficient noncooperative equilibrium in the marriage, a policy implication can be 

derived from the cooperative bargaining models. Policies aiming to raise bargaining 

power of a spouse, mostly women, can enhance household welfare through strengthening 

women’s legal and/or social right upon divorce or increasing women’s wage.  

In collective models, the only assumption is that households achieve Pareto 

efficiency via a sharing rule. While the sharing rule can be in any forms, this model 

suggests that researchers can observe the sharing rule from household data as long as a 

set of assumptions are satisfied. Typically, a family with a sharing rule makes decisions 

through two stages. First, the total household income is divided into expenditures on the 

public goods and private goods for each member; then each individual allocates his or her 

own share for the private goods (Browning et al. 1994). 

Finally, noncooperative bargaining models challenge Pareto efficiency allocations 

by showing that household members make independent but interrelated consumption 

decisions on both public and private goods through the bargaining process. A corner 

solution is likely to emerge through a Cournot-Nash bargaining game, as Woolley (1993) 

suggested (Woolley 1993). Some empirical evidences in developing country settings 

support inefficient household resource allocations (Udry 1996; McPeak and Doss 2006). 

In the literature of household decision-making, it appears that the consensus 

moved from the unitary income-pooling models to the bargaining models. While the 

specific workings of the bargaining process differ by theories in detail, a significant 
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policy implication is that policies can make different impacts by influencing the 

bargaining power of household members. In fact, most of the recent empirical research 

focuses on gender-interacted variables as a determinant of household behavior changes. 

In particular, policy evaluation research analyzing the enhancement of women’s 

bargaining power include land rights (Allendorf 2007) or asset ownership (Quisumbing 

1994; Beegle, Frankenberg, and Thomas 2001) as a proxy of women’s bargaining power. 

The following sub section discusses further on the issue of testing the bargaining models 

focusing on measuring issues of bargaining power and the modeling issues. 

  

III. How to Measure Bargaining Power? 

 

Measuring bargaining power in this literature has been an empirical challenge as 

no general indicator of bargaining power is readily available. This section briefly 

documents widely used measures for bargaining power, which can be used for policy 

instruments targeting a specific family member particularly women. 

 

1. Income  

 

Income is a popular indicator of bargaining power as bringing financial resources 

to the household can directly give more leverage in the bargaining process. Also, one can 

spend more money on particular goods and services based on his/her preference with the 

earned income. As discussed in the previous section, the cooperative bargaining model 
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explains that women’s bargaining power can be increased even with a potential to earn 

income. 

In analyzing a causal relationship between income levels and household 

outcomes, however, income may not be an appropriate indicator of bargaining power 

because it is generally endogenous to household decisions. To be specific, income may 

be a driver of household decisions. At the same time, however, the household decisions 

also impact income level. As such, empirical research that uses the income variable 

usually utilizes changes in policies or employs the instrumental variable approach. For 

example, Lundberg et al. (1997) used the policy change that switched the beneficiary of 

childcare benefits from fathers to mothers and found an increase in expenditure on 

women’s and children’s clothing (S. Lundberg, Pollak, and Wales 1997). Also, Luke and 

Munshi (2011) used the variation in tea-estate elevation as an instrumental variable to 

women’s income changes in rural India and found women with higher income are less 

likely to let their children marry a relative or to let them go to school in ancestral 

locations (Luke and Munshi 2011). 

 

2. Assets 

 

Asset ownership is another important indicator of bargaining power as assets can 

generate additional income through rents, can be used for business activities, or even can 

offer a sense of security. Among others, land is often used in the literature as a measure 

of bargaining power in assets. However, land ownership often becomes difficult to trace 
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as land may not be formally titled in many developing countries. Also, in some cases, the 

legal rights over the land including rights to use, sell, mortgage, and so forth may be held 

by multiple persons (Bomuhangi, Doss, and Meinzen-Dick 2011). Moreover, degrees of 

exercising the land ownership may be dependent on the country context.  

Other assets as indicators of bargaining power include livestock, consumer 

durables, financial assets, agricultural equipment, and so on. While individual-level 

ownership data are limited, some empirical evidence indicate a strong relationship 

between asset ownership and women’s bargaining power. For example, Doss (2006) 

finds women’s asset ownership over savings, farmland, and business activities is 

associated with a greater share of the household budget on food and education in Ghana 

(Doss 2005). Also, Beegle, Frankenberg, and Thomas (2001) find that a wife’s perception 

of her stronger ownership on the house, furniture, jewelry, and household appliances is 

associated with receiving prenatal care. 

 

3. Human capital 

 

Both the level of women’s education and her relative education level compared to 

her husbands’ can be a proxy of bargaining power. The unitary preference models often 

include women’s education assuming that more educated women are likely to show 

different consumption patterns compared to less educated women (Doss 2013, 65). For 

example, Thomas (1994) finds mother’s education levels have a significant positive 
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impact on the height of their daughters whereas father’s education levels do so on the 

son’s height levels (Thomas 1994).  

 

4. Others 

 

Other indicators of bargaining power include whether women are involved with 

making key household decisions. For example, Reggio (2011) focuses on whether 

women can make decisions to sell assets of the household. He finds that when mothers 

can make financial decisions, it is associated with fewer hours worked by daughters not 

by sons (Reggio 2011). Also, Patel et al. (2007) estimate whether mothers make decisions 

on preparing and consuming food and find higher involvement of mother’s decision-

making on food is associated with lower body-mass index of children (Patel et al. 2007).  

 

5. Summary 

 

 This section briefly documented measures of bargaining power widely used in the 

literature. As a means to bringing financial resources to the household, income can 

generate leverage in the bargaining process. Despite being a popular indicator of 

bargaining power, income may not be appropriate in analyzing a causal relationship 

between bargaining dynamics and household outcomes because it is generally 

endogenous to household decisions. A special econometrics method such as instrumental 

variable regression approach may be employed in addressing the endogeneity issue.  
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 Another popular measure of bargaining power is asset ownership. Among others, 

in particular, land is often widely used in the literature. However, land ownership may 

not be an accurate measure because in some cases the legal rights over land (use, sell, and 

mortgage) may be held by multiple persons and degrees of exercising land ownership 

may be different depending on the country context. Additionally, livestock, consumer 

durables, financial assets, agricultural equipment, and so forth can be used as a measure 

of asset ownership. But individual-level ownership data are limited. 

 Also, level of women’s education and her relative education level compared to 

her husband’s can be an indicator of bargaining power as a proxy for human capital. 

Other indicators of bargaining power include whether women are involved with making 

key household decisions such as selling household assets or preparing and consuming 

food.  

 These measures are widely used proxies, demonstrating logical and strong links to 

bargaining power. But it is unclear that the measures can prove a causal relationship to 

bargaining positions, hence household outcomes. In estimating the causality, advanced 

econometrics methods can be employed or more detailed individual-level data may be 

used. Given these constraints, Essay I compares a traditional bargaining power measure, 

household headship, and a direct decision-making measure. Also, Essay II estimates a 

financial channel of increasing bargaining power.  
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IV. Data: The Ethiopian Socioeconomic Survey (ESS) 

 

Essay I and II use the Ethiopian Socioeconomic Survey (ESS) jointly conducted 

by the Central Statistics Agency of Ethiopia (CSA) and the World Bank. The survey data 

are comprised of three longitudinal waves of households in Ethiopia in 2011/12, 2013/14, 

and 2015/16.2 While the first wave survey focused on rural households with the title, 

Ethiopia Rural Socioeconomic Survey (ERSS), the second and third waves expanded to 

include all urban areas, gaining national representation. Therefore, the number of 

surveyed areas increased from 333 to 433, which translates to an increase from 3,776 

households to 5,262 households. Of the 433 enumeration areas in the second and third 

waves, 290 areas are rural, which carried over from the first wave, 43 areas are small 

towns from the first wave, and 100 areas cover major urban space, including the capital, 

Addis Ababa.  

The main purpose of the ESS is to collect panel household data with a focus on 

enhancing agricultural statistics and linking between agriculture and other household 

income activities. Accordingly, the survey consists of five sets of questions: household, 

community, and three agricultural topics including post-planting, post-harvest, and 

livestock questionnaires. Of the questionnaires, Essays I and II primarily used household 

questionnaires.  

 
2 The World Bank recently released the latest collection of the ESS 2018-19. However, this study cannot 
use this survey as it is a new panel not a follow-up of the previous waves. 
https://microdata.worldbank.org/index.php/catalog/3823  
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The following lists questions Essay I mainly uses in estimating the impact of aid 

transfer via the channel of intrahousehold bargaining power.   

• Did you or members of your household receive any [sources listed] in the past 12 

months from the government or a non-governmental institution (such as church, 

mosque)?  

o Productive Safety Net Program (PSNP) 

o Free food 

o Food-for-work programme or cash-for-work programme 

o Inputs-for-agricultural work programme 

o Other assistance 

• During the last 12 months, did you or any members of your household receive any 

[source]?  

o Income Transfers/Gifts 

§ Cash transfers/gifts from individuals (friends/relatives) 

§ Food transfers/gifts from individuals (friends/relatives) 

§ Non-Food in-kind transfers/gifts from individuals 

(friends/relatives) 

o Pension and Investment Income 

§ Interest or other investment income 

§ Pension income 

o Rental Income 

§ Income from shop/store/house/rental/car, truck, other vehicle rental 

(excluding any non-farm enterprise income) 

§ Income from land rental 

§ Income from renting agricultural tools 

§ Income from renting transport animals 

o Revenue from sales of assets 

§ Income from real estate sales 

§ Income from household non-agricultural asset sales 

§ Income from household agricultural/fishing asset sales 

o Other Income 

§ Inheritance/lottery/gambling winning 

• Who in the household kept/decided what to do with the money from [source]? 

List up to two members from household roster. 
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Of the questions, Essay I focuses on the last one as a direct measure of decision-

making power. But it should be noted that a limited number of households answered to 

this question as only 31% of the households in the total sample has extra income from the 

listed sources. Section V explains in detail.  

Meanwhile, Essay II mainly uses questions listed below for estimating 

household’s financial access:  

• Over the past 12 months, did you or anyone in the household borrow on 

credit from someone outside the household or from an institution for 

consumption, health, education, business or farming purposes, etc., 

receiving either cash or inputs worth more than Birr 150? 

• Which household member was responsible for the loan? (List up to 2 from 

household roaster) 

 

As Essay II analyzes a general impact of bringing in financial sources to the 

household, a distinction between informal and formal loans is not made. The focus is the 

second question listed above – recipient of the loans and the gender of the recipient. 

However, note that whether the household received loans is available in all three waves 

of the data but the information about the specific loan recipient in the household is only 

available in the second and third waves of the survey, which are year 2013/14 and year 

2015/16 respectively. Therefore, Essay II can only use waves 2 and 3 in the regression 

analysis, while the entire dataset is used for the matching process described in Section VI.  
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V. Essay I: Aid Transfers and Household Decision-Making 

 

1. Research Design 

	
1.1.	Specification:	Household	Fixed	Effects	Model	with	Instrument	Variables	

 

In estimating the effect of transfer programs on household welfare, it is important 

to note that the decision to participate in the programs is endogenous to household 

welfare. In other words, whether a household receives assistance or not is dependent on 

the level of household welfare and is not random. While the fixed effects model 

addresses this omitted variable bias by controlling for time-invariant components, it does 

not address non-randomness of participating in food assistance programs. Therefore, this 

essay employs the household fixed effects with instrumental variables (IVs) method to 

partial out the endogeneity of receiving aid transfers.  

First, the specification of the household fixed-effects model (the second stage) is 

as follows: 

 
Equation 1  
!!" = ## + #$%!" + #%&'()*+,'!" + #&-('.(/)/).012,'!"

+ #'&'()*+,' ∗ -('.(/)/).012,'!" + 4! + 5" + 6!" 
 

The outcome variable !!" is a set of per capita household welfare measures 

including food spending, school expenditure, expenditures on children and female 

clothing relative to male clothing, and per capita consumptions on the demerit goods such 

as chat and tobacco. All the outcome variables except for clothing items are in yearly 
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term and logged. The log transformation was carried out due to skewed distributions of 

the expenditure and consumption variables. The expenditures on clothing items are ratios.  

%!" is a vector of household /’s socioeconomic characteristics including household 

size, log of yearly food consumption from own production, and log of household’s annual 

total income including salary, earnings from temporary positions, and extra income from 

non-farm enterprises. Due to skewed distributions, the food consumption and income 

variables are also logged.   

&'()*+,'!" is a dummy variable indicating whether household / received 

transfers at 7. As this essay measures the general effect of the transfers, &'()*+,'!" 

includes cash and food transfers. The specification of regressing  &'()*+,'!" with 

instrument variables appears in the following section.  

-('.(/)/).012,'!" is a set of women’s bargaining power measures. While the 

literature suggests various measures, this essay tests female headship (89,(:!") and 

female decision-making households (8;,<!") as the data allows. 89,(:!" is a dummy 

variable that takes the value of 1 if the household / at time 7 has a female household head 

and 0 if the head of household is male. A subset of households sampled in the data 

provided information on who in the household keeps/decides what to do with additional 

income from several sources including personal transfers/gifts, pension and investment 

income, rental income, revenue from sales of assets, and inheritance/lottery/gambling 

winnings. For these households, 8;,<!" is marked as 1 if the spending decisions are 

made by female and 0 if male partners solely decide or jointly with the female spouse. 

However, note that only 31% of the households has extra income from these sources, 
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which makes 8;,<!" available only for a fraction of the dataset. But this research 

analyzes this decision-making variable among other indicators of bargaining power 

suggested in the literature because it is a direct measure of bargaining position.  

In order to estimate the effect of transfers in the presence of female bargaining 

power, an interaction term &'()*+,' ∗ -('.(/)/).012,'!" is introduced. This variable 

takes the value of 1 if household / receives transfers and it is female-headed or has a 

female member making decisions; 0 otherwise. Therefore, #' is the coefficient of interest.  

The rest of Equation (1) includes an unobservable error term specific to household 

/ that is invariable in time (4!) and a time error component that is universal to all the 

households but varies in time (5"). 6!" is an idiosyncratic error term.  

 

1.2.	First-Stage	of	the	Instrument	Variable	Regression	Model	
 

In addressing the endogeneity of &'()*+,'!", three instruments (IVs) are used as 

potential main determinants of participating/receiving aid transfers: number of working 

labor aged 16-64 in the household (=1'>/).?(@1'!"), whether the household had 

received aid assistance in the previous year (0',A/:,:!"), and dependency ratio 

(;,BC(7/1!").  

Exclusion restrictions for instrumental variables are that the IVs are correlated 

with the endogenous variable and only affects the dependent variable via the endogenous 

variable. While the results section presents statistical evidence on the validity of the IVs, 

the rationale is the following. Number of working labor (=1'>/).?(@1'!") is one of the 
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selection criteria of Ethiopia’s largest transfer program, PSNP (Ministry of Agriculture 

2014, 3–1). Depending on the availability of able-bodied adults, households may be 

eligible for joining the program, but this would not directly affect the spending patterns. 

Also, previous experience receiving food transfers (0',A/:,:!") is likely to affect 

whether to participate in the current food transfer programs while it does not necessarily 

relate to the current patterns of consumption. Lastly, households with higher dependency 

ratio (;,BC(7/1!") are more likely to be in need of assistance while the dependency ratio 

itself would not directly affect spending patterns.  

The following equation describes the first stage regression. 

 

Equation 2  
&'()*+,'!" =	E# + E$=1'>/).?(@1'!" + E%0',A/:,:!" + E&;,BC(7/1!" + F! + G"

+ H!" 

 

The next section provides a descriptive analysis of outcome and control variables 

comparing aided vs non-aided households and female-led vs non-female-led households 

using headship and the decision-making indicator.  

 

1.3.	Descriptive	Analysis	
 

Table 1 below shows descriptive statistics of household welfare measures used in 

this study comparing the households that received assistance to the non-aided households. 

The household welfare measures include per capita spending on food and school, 
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expenditure on children and female clothes compared to men’s, and per capita 

consumption on the demerit goods (chat and tobacco). Of the total of 14,185 households 

in the panel dataset, 2,263 households (15.6%) received transfers. All the household 

welfare measures are in yearly terms.  

The two groups generally show significant differences in spending and 

consumption patterns. Specifically, aided households spend less on food (10,371.39 Birr 

vs. 12,943.35 Birr, p=0.021) and schooling (51.69 Birr vs. 198.69 Birr, p<0.001) per 

capita compared to non-aided households. The gap in the school expenditure between 

aided and non-aided households is particularly sizable.  

Also, households with aid transfers tend to spend more on female clothes than 

male clothes compared to non-aided households (1.34 times vs. 1.11 times, p=0.078). On 

the other hand, per capita consumption on the demerit goods, chat and tobacco, was 

significantly higher in the aided households compared to non-aided households (41.92 kg 

vs. 13.98 kg, p=0.01 and 133.48 kg vs. 78.67 kg, p=0.03, respectively).    

 

 

 

 

 

 

 



34 

 

Table 1 Summary Statistics of Household Welfare Measures from Unbalanced Panel Years 
2011, 2013, and 2015 
 

Household 
Welfare 
Measures 
(Birr) 

N Mean 
Difference 
in Means Aided HH  

Not Aided 

HH  
Aided HH  

Not Aided 

HH  

PC Food 

Spending 
2,263 11,826 10,371.39 12,943.35 

-2,571.96** 

(1,109.91) 

PC School 

Expenditure 
1,354 7,429 51.69 198.69 

-147*** 

(18.96) 

Children to 

Male Clothing 
1,370 7,556 2.00 1.84 

0.16 

(0.378) 

Female to 

Male Clothing 
1,370 7,556 1.34 1.11 

0.23* 

(0.13) 

PC Chat (kg) 2,263 11,826 41.92 13.98 
27.94** 

(10.85) 

PC Tobacco 

(kg) 
2,263 11,826 133.48 78.67 

54.81** 

(25.28) 

Note: Standard error in parenthesis.  

*** p<0.01, ** p<0.05, * p<0.1 

(HH: Households, PC: Per capita) 

 

 

 

 

Table 2 below presents summary statistics of household socioeconomic 

characteristics used in this study comparing the aided households and the non-aided, 

which shows significant differences. In terms of the female bargaining power measures, 

households with assistance are more likely to be female-led. Specifically, 36.7% of the 

aided households were female-headed. Also, 44.3% of the households with aid reported 

that female members make decisions on expenditure of extra income, which is the 

female-decision indicator in this essay. This is significantly higher than the non-aided 

households (44.3% vs. 37.1%, p<0.001). The next section discusses whether these aided 

households with greater female bargaining power spend more on certain goods. 



35 

 

Table 2 Summary Statistics of Household Socioeconomic Characteristics from Unbalanced 
Panel Years 2011, 2013, and 2015 
 

Socioeconomic 
Measures 

N Mean 
Difference 
in Means Aided HH  

Not Aided 

HH  
Aided HH  

Not Aided 

HH  

Female Headed 

(%) 
2,263 11,826 0.367 0.348 

0.019* 

(0.011) 

Female 

Decision (%)  
808 3,597 0.443 0.371 

0.072*** 

(0.019) 

Household Size 
2,263 11,826 5.386 5.126 

0.26*** 

(0.06) 

Total Yearly 

PC Income 

(Birr) 

2,263 11,826 1,619.6 4,896.5 
-3,276.9*** 

(904.63) 

Yearly Food 

Production 

(Kg) 

2,263 11,826 8,079.8 24,781.8 
-16,702 

(0.65) 

Grade Schooler 

(%) 
2,263 11,826 0.505 0.476 

0.03** 

(0.011) 

Children (%) 
2,263 11,826 0.747 0.729 

0.018* 

(0.01) 

Total No. of 

Male Labor 
2,263 11,821 1.03 1.2 

-0.163*** 

(0.022) 

Pre-aided (%) 
1,469 7,184 0.443 0.089 

0.354*** 

(0.009) 

Dependency 

Ratio 
2,043 11,372 1.2 0.948 

0.247*** 

(0.022) 

Total No. of 

Working Labor 
2,263 11,821 2.26 2.5 

-0.242*** 

(0.033) 

Note: Standard error in parenthesis.  

*** p<0.01, ** p<0.05, * p<0.1 

(HH: Households, PC: Per capita) 

 

 

 

 

Other household socioeconomic characteristics also display significant 

differences between the aided and non-aided households. Households that received 

transfers appear to have a bigger family (5.4 vs. 5.1, p<0.001) but earn less (1,619.6 Birr 

vs. 4,896.5 Birr, p=0.001). Also, the aided households are more likely to have children in 
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school (50.5% vs. 47.6%, p=0.009) and children in total (74.7% vs. 72.9%, p=0.075) but 

have fewer number of male labors (2.26 vs. 2.5, p<0.001). In terms of whether the 

household received aid transfers in the previous year, the aided households are 

significantly more likely to have received aid transfers than the non-aided (44% vs. 8.9%, 

p<0.001) while they have higher dependency ratio3 (1.2 vs. 0.948, p<0.001) with fewer 

working labor (2.26 vs. 2.5, p<0.001).  

Of the socioeconomic measures, household size, total yearly income, and yearly 

food production are used as common covariates in the regression analyses. Grade 

schooler (1 if household has children in school; 0 otherwise) and children (1 if household 

has children; 0 otherwise) are included in school expenditure and children clothing 

regressions respectively. Also, total number of male labor is added in the regressions on 

the demerit goods (chat and tobacco). The last three measures (pre-aided, dependency 

ratio, and total number of working labor) are instruments, which is explained in the next 

section.  

Tables 3 and 4 compare household characteristics by female bargaining power 

measures used in this study. In Table 3, female-headed households appear to spend 

significantly more on school items than male-headed households (288.5 Birr vs. 122.3 

Birr, p<0.001) while other spending patterns do not seem to be significantly different. 

Coupled with the aid transfer variable, the next section discusses the interplay of female 

headship and aid on household welfare measures. 

 
3 Dependency ratio is calculated by dividing the number of family members aged 16 and younger and 64 
and older by the number of family members aged 16-64.  
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In terms of the socioeconomic characteristics, female-headed households display 

significant differences compared to male-headed households. The lower panel of Table 3 

describes that female-headed households tend to be smaller in size (3.9 vs. 5.8, p<0.001) 

but earn more yearly income (6,651 Birr vs. 3,105 Birr, p<0.001) while they are less 

likely to have children (0.6% vs. 0.8%, p<0.001) and fewer male labor (0.8 vs. 1.4, 

p<0.001). 

 

 

 

 
Table 3 Summary Statistics of Household Headship from Unbalanced Panel Years 2011, 
2013, and 2015 
 

Welfare and 
Socioeconomic 
Measures 

N Mean 
Difference Female-

headed HH  

Male-headed 

HH  

Female-

headed HH  

Male-

headed HH  

PC Food 

Spending 
4,966 9,219 12,422.5 12,506.3 

-83.8 

(848.9) 

PC School 

Expenditure 
2,833 5,975 288.5 122.3 

166.2*** 

(14.6) 

Children to 

Male Clothing 
1,856 7,102 1.4 2 

-0.6 

(0.3) 

Female to Male 

Clothing 
1,856 7,102 1 1.2 

-0.1 

(0.1) 

PC Chat (kg) 4,966 9,219 31.3 117.1 
-85.8*** 

(19.3) 

PC Tobacco 

(kg) 
4,966 9,219 4.8 25.6 

-20.8*** 

(8.3) 

Household Size 
4,966 9,219 3.9 5.8 

-2*** 

(0) 

Total Yearly 

PC Income 

(Birr) 

4,966 9,219 6,651.1 3,105 
3,546.1*** 

(691.4) 

Yearly Food 

Production 

(Kg) 

4,966 9,219 29,270.3 18,031.9 
11,238.4 

(19686.9) 

Grade Schooler 

(%) 
4,966 9,219 0.4 0.5 

-0.2*** 

(0) 
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Children (%) 
4,966 9,219 0.6 0.8 

-0.2*** 

(0) 

Total No. of 

Male Labor 
4,961 9,168 0.8 1.4 

-0.6*** 

(0) 

Note: Standard error in parenthesis.  

*** p<0.01, ** p<0.05, * p<0.1 

 

 

 

 

Table 4 below compares female decision-making households to the rest, which 

includes male and joint decision-making households among the households that 

expressed their decision dynamics in the survey. In terms of the household welfare 

measures, female decision-making households’ spending and consumption patterns are 

significantly different from others. Per capita food spending is considerably less in 

female-decision households (12,054 Birr vs. 15,554 Birr, p=0.002) while they spend 

significantly spend more on school items (327 Birr vs. 213 Birr, p<0.001). Also, the 

ratios of spending on children and female clothes to male clothes are smaller in female-

decision households (1.13 vs. 1.63, p=0.021), whereas the consumptions on the demerit 

goods (chat and tobacco) are less (34 kg vs. 90 kg, p=0.056 and 4.8 kg vs. 21.5 kg, 

p<0.001, respectively). Female decision-making households appear to show somewhat 

similar patterns of spending and consumption to female-headed households shown in 

Table 3 above.  

Also, female decision-making households display comparable patterns in the 

socioeconomic variables as well. They tend to be smaller in size (3.44 vs. 5.47, p<0.001), 

less likely to have children in school (34% vs. 50%, p<0.001), less likely to have children 

in total (54% vs. 74%, p<0.001), but tend to have fewer male labor (0.6 vs. 1.29, 
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p<0.001). However, total income and food production do not show significant 

differences. 

 

 

 

 
Table 4 Summary Statistics of Household Decision-Making from Unbalanced Panel Years 
2011, 2013, and 2015 
 

Welfare and 
Socioeconomic 
Measures 

N Mean 

Difference Female-

decision HH  
Non-FD HH  

Female-

decision 

HH  

Non-FD 

HH  

PC Food 

Spending 
1,697 2,716 12,054.3 15,553.9 

-3,499.6*** 

(1,106.13) 

PC School 

Expenditure 
898 1,844 326.7 212.9 

113.9*** 

(26.27) 

Children to 

Male Clothing 
490 1,951 1.13 1.63 

-0.5** 

(0.21) 

Female to Male 

Clothing 
490 1,951 0.82 1.08 

-0.26** 

(0.1) 

PC Chat (kg) 1,697 2,716 34.35 90.18 
-55.83*** 

(12.31) 

PC Tobacco 

(kg) 
1,697 2,716 4.83 21.5 

-16.67* 

(8.7) 

Household Size 
1,697 2,716 3.44 5.47 

-2.03*** 

(0.07) 

Total Yearly 

PC Income 

(Birr) 

1,697 2,716 8,352.9 5,681.1 
2,671.8 

(1,870.42) 

Yearly Food 

Production 

(Kg) 

1,697 2,716 80,890.3 6,830.1 
74,060.2 

(59,682) 

Grade Schooler 

(%) 
1,697 2,716 0.34 0.5 

-0.16*** 

(0.01) 

Children (%) 
1,697 2,716 0.54 0.74 

-0.21*** 

(0.01) 

Total No. of 

Male Labor 
1,697 2,715 0.6 1.29 

-0.68*** 

(0.03) 

Note: Standard error in parenthesis.  

*** p<0.01, ** p<0.05, * p<0.1 

(HH: Households, PC: Per Capita, FD: Female-decision) 
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As presented so far, aided, female-headed, and female-decision making 

households all show different levels of household welfare and socioeconomic 

characteristics. In the following section, household fixed-effects instrumental variable 

regression results analyzing the interplay of the three elements are discussed in detail. 

 

2. Results 

 

2.1.	Instrumental	Variable	Regression	Results	
 

 

Table 5 below presents fixed effects IV regression results on per capita food 

spending comparing the women’s bargaining power measures – female-headed 

households and female decision households. Columns (1) and (3) report the first stage 

estimates while the second stage results appear in columns (2) and (4).  

Before discussing the second stage estimates, the first stage statistics results 

indicate the instrumental variables are valid. Specifically, the joint F-stats at the bottom 

of Column (1) and (3) are above 10, which means the IVs are relevant and not weak. 

Also, Kleibergen-Paap rk Wald F-Stats are above 10, meaning weak identification is not 

a problem. Lastly, Hansen J stats are insignificant, which means the IVs are valid 

instruments.  

The estimates of interest, Transfer*F-headed and Transfer*F-decision, are 

positive and significant in Columns (2) and (4), indicating that the interaction effect itself 

is positive, 60.9% (p=0.01) and 61.4% (p=0.003) respectively. However, the total 

interplay of aid assistance and bargaining power measures appear to have an insignificant 
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effect on per capita food spending when female headship is used as a bargaining power 

proxy. Table 6 presents marginal effects of the interaction terms between aid transfer and 

female bargaining power measures on the set of outcome variables in this study. Of those, 

the marginal effect of Transfer*F-headed for per capita food spending is 0.3088 and not 

significant (p=0.125).  

On the other hand, the marginal effect of Transfer*F-decision for food spending 

is strongly significant at 0.6404 in Table 6, suggesting that food spending per capita is 

increased by 64.04% (p=0.001) if the female decision households participate transfer 

programs, compared to male decision-making households.  

 

 

 

 
Table 5 Instrumental Variable Regressions on Log of Per Capita Food Spending 
 
 (1) (2) (3) (4) 

VARIABLES Aided Female Headed 

HH 

Aided Female 

Decision HH 

 (First Stage) (Second Stage) (First Stage) (Second Stage) 

     

Transfer (1 if 

aided; 0 

otherwise) 

 -0.532**  -0.425** 

  (0.234)  (0.165) 

Female-BP (1 if 

F-

headed/decision; 

0 otherwise) 

 -0.299***  0.0238 

  (0.0902)  (0.376) 

Transfer*F-BP  0.609**  0.614*** 

  (0.239)  (0.203) 

Tot. Working 

Labor (# of 

Working Labor 

in HH) 

-0.0111***  -0.000386  
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 (0.00372)  (0.00775)  

Pre-Aided (1 if 

HH Previously 

Aided; 0 

otherwise) 

0.341***  0.372***  

 (0.0229)  (0.0411)  

Dependency 

Ratio 

0.00858  0.0151  

 (0.00627)  (0.00975)  

     

Observations 8,241 6,670 2,322 658 

R-squared 0.107 -0.007 0.131 0.036 

Year FE YES  YES  

HH FE YES  YES  

Number of 

Households 

 3,335  329 

     

Joint F-Stats 18.24***  59.72***  

Kleibergen-Paap 

rk Wald F-Stats 

18.24  59.72  

Hansen J Stats 3.55  0.47  

     

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

(HH: Households, BP: Bargaining power, F-BP: Female bargaining power) 
 
 

 

 
 
 
Table 6 Marginal Effects of the Interaction Terms (Aided*Female Bargaining Power) 
 

(PC: Per capita, F-headed: Female-headed, F-Dec: Female-decision) 

 PC Food 

Spending 

PC 

School 

Spending 

Children-

Male 

Clothes 

Female-

Male 

Clothes 

PC Chat 

Consumpti

on 

PC 

Tobacco 

Consumpti

on 

Transfer
*F-
headed 

0.3088 

(0.201) 

-0.3471 

(0.56) 

2.4876 

(1.5257) 

0.1114 

(0.7547) 

-0.2562 

(0.2864) 

-0.7286 

(0.4791) 

Transfer
*F-Dec 

0.6404*** 

(0.1984) 

0.4904** 

(0.2156) 

1.5226*** 

(0.4671) 

0.5413*** 

(0.3028) 

0.1952 

(0.9859) 

0.7088 

(0.429) 
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In estimating the impact of women’s bargaining power on household welfare, 

Table 7 below reports fixed effects IV regressions results on log per capita school 

expenditure. Similar to food spending, school expenditure is a proxy for the merit goods, 

in which positive estimates are hypothesized.  

Whereas the results of female-headed households in column (2) and the marginal 

effect in Table 6 are all insignificant, female-decision making households appear to spend 

more on school expenditure. Specifically, the marginal effect of female decision-making 

and aid transfer is 0.4904 (p=0.023) in Table 6 above, indicating that female decision-

making households tend to spend 49% more on per capita school expenditure when they 

receive aid assistance.  

Despite the small sample size, the results on the female decision-making 

households indicate that households with female decision-makers are likely to spend 

more on the merit goods such as food and education than households with stronger male 

bargaining power. This suggests that aid assistance may achieve better household welfare 

if female members of the recipient households make household decisions. Following 

discussions present findings on intrahousehold dynamics and consumptions on clothing 

items and the demerit goods including chat and tobacco. 
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Table 7 Instrumental Variable Regressions on Log of Per Capita School Expenditure 
 
 (1) (2) (3) (4) 

VARIABLES Aided Female 

Headed HH 

Aided Female 

Decision HH 

 (First Stage) (Second 

Stage) 

(First Stage) (Second 

Stage) 

     

Transfer (1 if 

aided; 0 

otherwise) 

 0.264  0.908** 

  (0.501)  (0.453) 

Female-BP (1 if 

F-

headed/decision; 

0 otherwise) 

 0.0847  1.006*** 

  (0.0993)  (0.231) 

Transfer*F-BP  -0.436  -1.419** 

  (0.620)  (0.647) 

Tot. Working 

Labor (# of 

Working Labor 

in HH) 

0.000649  0.00961  

 (0.00376)  (0.00694)  

Pre-Aided (1 if 

HH Previously 

Aided; 0 

otherwise) 

0.340***  0.354***  

 (0.0135)  (0.0255)  

Dependency 

Ratio 

0.0205***  0.0334***  

 (0.00566)  (0.0106)  

     

Observations 5,560 3,942 1,589 390 

R-squared 0.109 0.002 0.118 -0.077 

Year FE YES  YES  

HH FE YES  YES  

Number of 

Households 

 1,971  195 

     

Joint F-Stats 21.84***  6.8**  

Kleibergen-Paap 

rk Wald F-Stats 

21.84  6.8  

Hansen J Stats 3.36  4.32  
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Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

(HH: Households, BP: Bargaining power, F-BP: Female bargaining power) 

 

 

 

 

Table 8 below reports IV regression results on the clothing items – the ratio of 

expenditure on children’s clothing to male clothing and the ratio of expenditure on 

female clothing to male clothing. Following Lundberg et al. (1997), the assumption is 

that mothers would be more interested in spending on children’s and female clothing than 

fathers. In order to account for family demographics in the children’s clothing 

regressions, a binary covariate (children) is added which turns 1 if the household has 

children and 0 otherwise. Also, only the IV statistics are reported for the rest of the 

outcome variables, not the full first stage regression results. The results below present 

mostly insignificant estimates. However, the marginal effects reported in Table 6 indicate 

that female decision households tend to spend 1.5 times (p=0.001) and 0.5 times 

(p=0.005) more on children and female clothes respectively compared to male clothes. 

This result echoes with what Lundberg et al. (1997) found where the relative spending on 

children’s and female clothing to male clothing increased after the introduction of the 

policy change shifting the recipient of the child allowance from fathers to mothers.  
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Table 8 Instrumental Variable Regressions on Clothing Items 
 

 (1) (2) (3) (4) 

VARIABLES Children to Male Clothing Female to Male Clothing 

 F-Headed HH F-Decision 

HH 

F-Headed HH F-Decision 

HH 

     

Transfer (1 if 

aided; 0 

otherwise) 

-4.476*** -0.594 -0.774* -0.452 

 (1.381) (0.557) (0.424) (1.552) 

Female-BP (1 if 

F-

headed/decision; 

0 otherwise) 

-1.732*** 0.677 -0.748*** 0.362 

 (0.320) (0.702) (0.0821) (0.611) 

Transfer*F-BP 4.220** 0.845 0.859 0.480 

 (1.759) (1.101) (0.802) (0.804) 

     

Observations 3,788 316 3,788 316 

R-squared -0.102 0.036 -0.002 0.044 

Year FE YES YES YES YES 

HH FE YES YES YES YES 

Number of hhid 1,894 158 1,894 158 

     

Joint F-Stats 24.71*** 42.87*** 28.4*** 69.89*** 

Kleibergen-Paap 

rk Wald F-Stats 

24.71 42.87 28.4 69.89 

Hansen J Stats 0.127 0.906 2.005 0.292 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

(HH: Households, F-Headed: Female-headed, F-Decision: Female-decision, BP: 

Bargaining power, F-BP: Female bargaining power) 

 

 

 

 

Table 9 below reports IV regression results on consumption of the demerit goods 

including chat and tobacco. While most of the estimates are insignificant, the marginal 

effects for both the bargaining power measures also appear to be insignificant in Table 6. 
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For the demerit goods, this study does not find significant results for female-headed and 

female decision households. 

 

 

 
Table 9 Instrumental Variable Regressions on the Demerit Goods 

 

 Chat Tobacco 

VARIABLES F-Headed HH F-Decision 

HH 

F-Headed HH F-Decision 

HH 

 (1) (2) (3) (4) 

     

Transfer (1 if 

aided; 0 

otherwise) 

0.803 -0.564 0.635* 0.716 

 (0.698) (0.831) (0.334) (0.651) 

Female-BP (1 if 

F-

headed/decision; 

0 otherwise) 

0.0209 -1.243*** -0.0683 0.454 

 (0.116) (0.287) (0.198) (0.432) 

Transfer *F-BP -0.276 1.440* -0.661* 0.254 

 (0.344) (0.754) (0.373) (1.157) 

     

Observations 6,670 658 6,670 658 

R-squared -0.024 -0.060 -0.002 0.004 

Year FE YES YES YES YES 

HH FE YES YES YES YES 

Number of hhid 3,335 329 3,335 329 

     

Joint F-Stats 26.64*** 18*** 26.34*** 18*** 

Kleibergen-Paap 

rk Wald F-Stats 

26.34 18 26.34 18 

Hansen J Stats 0.34 1.85 1.79 4.56 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

(HH: Households, F-Headed: Female-headed, F-Decision: Female-decision, BP: 

Bargaining power, F-BP: Female bargaining power) 
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2.2.	Subsample:	Female-headed	households	with	female-decision	making	
 

 

The findings thus far comparing two bargaining power measures (F-headed and 

F-decision) indicate that female decision households tend to spend more on the merit 

goods (food and school) and more on children and female clothes relative to male 

clothes. 

As a robustness check, this section focuses on a sub sample of households that are 

female-headed and female-decision. The goal is to identify whether decision-making 

dynamics drive spending and consumption changes rather than the household headship 

by comparing the two measures in one regression model with a three-way interaction. 

Below describes a specification of this model: 

 

Equation 3  
I!" = J + #$%!" +	#%89,(:!" + #&8;,<!" + #'&'()*+,'!" + #(89,(: ∗ 8;,<!"

+ #)89,(: ∗ &'()*+,'!" + #*8;,: ∗ &'(*)+,'!" + #+89,(: ∗ 8;,<

∗ &'()*+,'!" + G! +	5" +	K!" 

 

The outcome variable !!" is the same as in Equation (1) and  &'()*+,'!" is 

instrumented. In this model, the coefficient of interest is #+.  

Table 10 below reports the second stage IV regression results on the set of 

outcome variables. As the decision-making variable is only available for a limited 

fraction of the dataset, the sample size in this regression is significantly smaller than the 

full sample as low as 316.  
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Table 10 Fixed Effects IV Regression Results with Two Bargaining Power Measures 
 

 (1) (2) (3) (4) (5) (6) 
VARIABLES PC Food 

Spending 
PC School 
Spending 

Children-
Male Clothing 

Female-Male 
Clothing 

PC Tobacco 
Consumption 

PC Chat 
Consumption 

       
Transfer -0.644*** 1.103*** -0.0757 -0.430 1.127 -0.616 
 (0.249) (0.373) (0.966) (1.520) (0.872) (1.001) 
F-Headed -0.135 -0.228 -1.445 -1.004*** 0.319 -0.864*** 
 (0.206) (0.288) (1.060) (0.256) (1.363) (0.124) 
Transfer*FHead 1.033** -1.531*** 0.424 -0.290 -1.479 0.931 
 (0.451) (0.456) (1.423) (2.337) (1.222) (0.832) 
F-Decision 0.270 1.000*** 0.573 0.131 0.319 -1.902*** 
 (0.657) (0.367) (0.486) (0.540) (0.960) (0.326) 
Transfer*FDec -0.310 -0.695 2.528** 1.940*** 4.719*** 2.029*** 
 (0.693) (0.838) (1.118) (0.631) (1.741) (0.719) 
FHead*FDec -0.394 -0.341 -0.877 -0.393 -0.607 1.725*** 
 (0.765) (0.625) (1.293) (1.559) (1.274) (0.213) 
Transfer*FH*FD 0.458 0.396 -2.568* -1.482 -4.513** -1.597** 
 (0.937) (0.889) (1.319) (1.664) (1.986) (0.668) 
       
Observations 658 390 316 316 658 658 
R-squared 0.058 -0.099 0.068 0.060 0.049 -0.046 
Number of hhid 329 195 158 158 329 329 
Year FE YES YES YES YES YES YES 
HH FE YES YES YES YES YES YES 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

(PC: Per capita, F-Headed/FHead/FH: Female-headed, F-Decision/FDec/FD: Female-decision)
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The sole effects of the three interactions (Transfer*FH*FD) appear at the last 

row, and most are weakly significant. But investigating specific marginal effects of 

different groups in this subsample would help identify which bargaining power measure 

is driving the consumption changes, namely male-headed vs. female-headed among the 

female-decision households and male-decision vs. female-decision among the female-

headed households. Put it differently, this exercise compares different headships 

(decision-makings) within the same decision-making (heads) households. 

 
 
 
 

Table 11 Marginal Effects of Female Headship and Decision-Making Among the Aided 
 

 (1) (2) (3) (4) (5) (6) 

 PC Food 
Spending 

PC 
School 

Spending 

Children-
Male 

Clothing 

Female-
Male 

Clothing 

PC Tobacco 
Consumption 

PC Chat 
Consumption 

FDMH 
vs. 
FDFH 

0.6529 
(0.6524) 

-2.4*** 
(0.7925) 

0.4236 
(1.4228) 

-0.2898 
(2.3372) 

-1.4787 
(1.2223) 

0.9312 
(0.8324) 

MDFH 
vs. 
FDFH 

1.058*** 
(0.2852) 

-1.1721* 
(0.6235) 

0.0793 
(1.7015) 

-0.0938 
(2.2937) 

-1.5616 
(1.076) 

1.1876 
(1.1686) 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

(PC: Per capita, FDMH: Female-decision in male-headed households, FDFH: Female-
decision in female-headed households, MDFH: Male-decision in female-headed 

households, FDFH: Female-decision in female-headed households) 
 
 
 
 
 Table 11 above presents the marginal effects comparing the different subgroups. 

The first row reports the marginal effects of female-decision making and female-headed 
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households (FDFH) compared to female-decision making but male-headed households 

(FDMH). And the second row compares female-decision making in female-headed 

households (FDFH) to male-decision making in male-headed households (MDMH).  

 While other welfare measures do not show significant results, only food and 

school spending in column (1) and (2) report significant marginal effects. In terms of per 

capita food spending, female-decision making households (FDFH) spend 105.8% more 

(p<0.001) than male-decision making households (MDFH) even when those households 

are headed by women. However, per capita school spending decreased in both cases, 

where FDFH households spend 240% (p=0.002) less than FDMH households. Also, 

FDFH households spend 117.2% (p=0.06) less than MDFH households on school items.  

The marginal effects results indicate that the decision-making dynamics drive the 

changes in consumption on food and school items although the estimates of school 

spending appear to be the opposite of the hypothesis. Specifically, it is notable that the 

difference in the decision measures within the same headship (MDFH vs. FDFH) shows 

more significant changes in spending patterns, indicating that the decision measures may 

better reflect resource allocation than household headship. 
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3. Discussion  

 
Transfer programs targeted towards women are widely researched and 

documented to be effective in enhancing the lives of people in need. However, some 

studies found that the transfer programs may divert the benefits from the intended 

recipients even when they contribute to better welfare of households as a whole. 

Intrahousehold resource allocation matters in this regard, where individuals in a 

household may bargain over how to best use limited resources.  

This essay specifically focused on the bargaining dynamics among female and 

male members in the households of Ethiopia, where the second largest transfer program 

in Africa is operated. As no empirical research is found analyzing the interplay of transfer 

programs and intrahousehold bargaining dynamics in Ethiopia, this research aimed to fill 

the gap. 

Using the longitudinal Ethiopian Socioeconomic Surveys, this essay compares 

female headship and female decision-making as measures of women’s bargaining power. 

In particular, the focus is on the female decision-making as it is a direct measure of 

bargaining positions despite the small sample size.  

The household fixed effects model with the instrumental variable regression 

method was employed in estimating the impact of aid transfers and women’s bargaining 

power on household welfare. This essay found significant positive marginal effects in per 

capita food and school spending and expenditure on children and female clothes relative 

to male clothes when female decision-making was used as a proxy for intrahousehold 

bargaining power. Specifically, female decision-making households are likely to spend 
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64% and 49% more on per capita food and school items and 1.5 times and 0.5 times more 

on children and female clothes compared to male clothes. This result is consistent with 

the findings of other research in the literature where greater women’s empowerment 

through targeted transfers results in increased household welfare – higher expenditure on 

food, education, and children and female clothing. (Thomas and Chen 1994; S. Lundberg, 

Pollak, and Wales 1997; Quisumbing and Maluccio 2003; Duflo and Udry 2004; Berhane 

et al. 2015).  

Also, despite the small sample size of the female-decision making households, the 

significant and positive marginal effects on the merit goods are noteworthy. The previous 

literature points out that household headship may not reflect internal dynamics of 

resource allocation (Buvinic and Gupta 1995, 260; Quisumbing, Haddad, and Peña 2001, 

229; Budlender 2003). In this regard, the direct measure of decision-making used in this 

study may be more reliable in assessing the impact of women’s bargaining power. 

Therefore, the findings suggest that households with higher women’s bargaining power 

may actually allocate resources in a way that the household achieves better household 

welfare. This essay did not find significant differences in consumption of the demerit 

goods (chat and tobacco). 

In order to specifically identify which bargaining power measure drives the 

changes in spending and consumption patterns, this essay took a subsample of the data 

and compares different headships (decision-makings) within the same decision-making 

(headed) households. The marginal effects of female-decision making within female-

headed households are that they spend 105.8% more on per capita food but 117.2% less 
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on per capita school items, compared to male-decision but female-headed households. It 

is unclear why female-decision makers tend to spend more on food but less on school 

items within this dataset. This result does indicate that a female decision-maker has an 

impact on consumption patterns. However, Duflo (2012) points out that women have 

different preferences from men but may not always make benevolent choices. For 

instance, in South Africa, school enrollment was higher in the families of men who are 

eligible for pension benefit than in the families of female eligible beneficiaries (Edmonds 

2006). Also, within a resource constraint, particularly in poverty, trade-offs in 

consumption may be unavoidable.  

Nonetheless, this result supports the bargaining power models and confirms that 

the identity of a decision-maker matters in household consumption patterns. Furthermore, 

while women’s bargaining position can be measured in a variety of indicators (Doss 

2013; Richardson 2018), a direct measure, in which case of this essay is a decision-

making member, would provide a stronger explanatory power, thus enabling more 

precise estimates of its role as a mechanism of enhancing household welfare. Therefore, 

this result suggests that intrahousehold decision-making may be a driver of expenditure 

and consumption patterns not the headship of households.  

As an additional evidence of the bargaining power model, the following section 

analyzes whether the gender of loan recipient matters for better household welfare by 

bringing financial resources, which is one of the channels of increasing bargaining power. 
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VI. Essay II: Loan and Household Decision-Making  

 

1. Research Design 

	
1.1.	Identification	Strategy:	Matching	

 

In estimating the impact of loans on household welfare, Essay II acknowledges 

that receiving loans may be endogenous to the level of household welfare. For example, 

low-income households are more likely to need and receive loans due to limited access to 

other resources. Conversely, loans may not be available for low-income households due 

to lack of collateral. In order to address this selection bias, this essay employs the 

matching method before running regressions. Specifically, the propensity score matching 

method is used where treated and control groups are matched based on the same 

propensity score, which refers to a probability of receiving treatment conditional on 

observed baseline characteristics (Rosenbaum and Rubin 1983; 1985). From the data, 

households with loans (treatment group) are matched with the households without loans 

(control group) in terms of several covariates such as region, income level, household 

composition, and so forth. The goal is to choose a sample of households that are as 

similar as possible in a treatment and control group in terms of the covariates except for 

loan reception (Ho et al. 2007; DuGoff, Schuler, and Stuart 2014). Therefore, any 

differences in the outcome measures would be attributed to the result of the treatment, 

which is in this case loans.  
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Benefits of matching before a regression analysis are that this method reduces 

model dependence (Drake 1993) and it enhances objective causal inference by reducing 

potential biases compared to parametric analyses using the raw data (Rubin 2006; Ho et 

al. 2007). While Essay I addresses the endogeneity bias by employing the instrumental 

variable regression method, Essay II aims to do so by matching the treatment and control 

groups. Additionally, as Essay II examines a gender effect from loan programs without 

distinguishing formal and informal sources, no clear determinants for receiving loans are 

available. On the other hand, transfer programs in Essay I clearly mention selection 

criteria, which can be potential instruments. Therefore, the propensity score matching 

method is more appropriate than the instrumental variable regression approach in Essay 

II. 

The treatment group (i.e., households with loans) in this study is 3,317 households 

between 2011 and 2015. The control group is matched from 10,750 households that do 

not have loans in the same period. Selecting covariates in the process of matching can be 

difficult because the literature has not yet agreed on a consensus (Austin 2011b). As the 

definition of propensity score is a probability of treatment assignment, however, 

including covariates that affect treatment assignment would be theoretically 

recommended. But in practice, including all baseline characteristics is also encouraged 

because it can be difficult to explicitly identify variables that only affect treatment 

assignment (Austin 2011b).  

This essay performs the greedy matching with caliper of 0.2 based on the 

following covariates as potential determinants of receiving loans: region, household size, 
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dependency ratio, per capita yearly income, yearly food consumption from own 

production, whether the household has a non-farm enterprise, and education levels of 

household head and spouse. Of the covariates, the first four (region, household size, 

dependency ration, and income) account for general household socioeconomic 

characteristics, while the rest are possible determinants of receiving loans. In the ESS 

dataset, 43.2% of the loan recipients said the main reason for getting the loans is to 

purchase inputs and to lease land for farming. Thus, the food consumption from own 

production can be a proxy for owning or working at farms, which in turn can be a 

determinant for receiving loans. Additionally, 22.8% of the loan recipients responded that 

they have loans for their non-farm business, for example, start-up capital, expanding their 

business, or purchasing non-farm inputs. Therefore, whether the household has a non-

farm enterprise can serve as a determinant of loan receipt. Finally, education levels of 

household head and spouse accounts for financial literacy, which also can determine 

whether to receive loans.  

The greedy matching with caliper of 0.2 process compares all the treated 

observations to all the untreated observations until it finds the closest match that do not 

differ more than 0.2 standard deviations in the propensity score. While there is no 

consensus on the ideal distance allowed for the matched pair in the caliper matching 

method, 0.2 standard deviation of the logit of propensity score is usually recommended 

because it eliminates about 99% of the bias from measured confounders (Austin 2011b; 

2011a). In other words, this process ensures only similar observations are matched.  
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As the ESS datasets in this study are longitudinal panel surveys, each 

observation’s residing district (woreda) and year are accounted for in calculating the 

propensity scores rather than pooling all the observations. The purpose is to address 

potential serial correlation. 

Tables 12 and 13 below report t-test statistics of the covariates from pre- and post-

matching respectively. In Table 12, most of the covariates significantly differ between 

households with and without loans except for food consumption from own production 

and spouse education level before matching. As shown in Table 13, however, the 

matching procedure appears to have considerably balanced the treatment and control 

groups in terms of the covariates as most of them are not significantly different in the 

matched treated and non-treated groups. Although household size and non-farm 

enterprise still show significant differences, the magnitudes of the estimates reduced 

markedly after matching from -0.56 to -0.29 and from -0.08 to -0.03 respectively.  

 
 
 
 

Table 12 T-Test Statistics of the Covariates Used for Matching from Unbalanced Panel of 
Years 2011, 2013, and 2015 (Pre-Matching) 
 

Covariates 
for Matching 

N Mean Difference 
in Mean Loan HH  No Loan HH  Loan HH  No Loan 

HH  

Region 3,317 10,750 4.83 5.72 0.89*** 
(0.07) 

Household 
Size 3,317 10,750 5.59 5.04 -0.56*** 

(0.05) 
Dependency 
Ratio 3,317 10,750 1.03 0.97 -0.06*** 

(0.02) 
PC Yearly 
Income (Birr) 3,266 10,128 2,954.19 4,805.61 1,851.42** 

(783.82) 
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Yearly Food 
Consumption 
from Own 
Production 
(Kg) 

3,317 10,750 11,074.77 25,533.11 14,458.34 
(22,307.13) 

Non-Farm 
Enterprise 3,317 10,750 0.4 0.32 -0.08*** 

(0.01) 

Head Edu 3,317 10,750 0.53 0.56 0.03* 
(0.01) 

Spouse Edu 3,317 10,750 0.31 0.29 -0.02 
(0.01) 

Note: Standard error in parenthesis.  
*** p<0.01, ** p<0.05, * p<0.1 

(HH: Households, PC: Per capita, Edu: Education) 
 
 
 

 
Table 13 T-Test Statistics of the Covariates Used for Matching from Unbalanced Panel of 
Years 2011, 2013, and 2015 (Post-Matching) 
 

Covariates 
for Matching 

N Mean Difference 
in Mean Loan HH  No Loan HH  Loan HH  No Loan 

HH  

Region 2,799 2,799 5.04 5.04 0.00 
(0.1) 

Household 
Size 2,799 2,799 5.55 5.27 -0.29*** 

(0.07) 
Dependency 
Ratio 2,799 2,799 1.02 1.03 0.01 

(0.02) 
PC Yearly 
Income (Birr) 2,799 2,799 3,272.13 3,444.55 172.42 

(453.27) 
Yearly Food 
Consumption 
from Own 
Production 
(Kg) 

2,799 2,799 11,812.29 52,552.9 40,740.62 
(45,846.19) 

Non-Farm 
Enterprise 2,799 2,799 0.4 0.37 -0.03** 

(0.01) 

Head Edu 2,799 2,799 0.57 0.56 -0.01 
(0.02) 

Spouse Edu 2,799 2,799 0.33 0.3 -0.03 
(0.02) 

Note: Standard error in parenthesis.  
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*** p<0.01, ** p<0.05, * p<0.1 
(HH: Households, PC: Per capita, Edu: Education) 

 
 
 
 
 
 The matching procedure found 2,799 treated households in pair with 2,799 

untreated households out of 10,750 households without loans. In total, there are 5,598 

matched households. 

 

1.2.	Specification	
 

With the matched sample, this essay employs the household fixed effects method 

in order to address potentially remaining bias from time-invariant components. Further, 

the loan-take variable is split into female-loan and male-loan because the purpose of the 

essay is to estimate the different impacts of gender of loan recipients. Because female-

loan and male-loan variables are mutually exclusive, only female-loan (!"#$%!") is 

included in the regression due to collinearity. However, as mentioned in the previous 

section, this regression analysis can only use two time periods (year 2013/14 and year 

2015/16) because the specific gender of the recipients is only available in the waves 2 

(year 2013/14) and 3 (year 2015/16). The specification of the model is as follows:  

 

Equation 4  
&!" =	)# +	)$+!" +	)%!"#$%!" +	,! + -" + .!" 
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The outcome variable &!" is a set of per capita household welfare measures for 

household / at time 0 including food spending, school expenditure, expenditures on 

children and female clothing relative to male clothing, and per capita consumptions on 

the demerit goods such as chat and tobacco. All the outcome variables except for clothing 

items are in yearly terms and logged as the spending and consumption variables are 

skewed. The expenditures on clothing items are ratios. 

!"#$%!" is a dummy variable indicating whether the loan recipient in the 

treatment household / at time 0 is female, which takes the value of 1 if the recipient is 

female and 0 if the loan recipient is male. By specifying female loan recipients in the 

regression, this essay is able to identify the gender effects of taking loans on the 

household welfare. Therefore, the coefficient of interest is )%. 

+!" is a vector of household /’s socioeconomic characteristics at time 0 including 

household size, whether the household received aid transfer in the past 12 months, log of 

yearly food consumption from own production, log of household’s annual total income 

including salary, earnings from temporary positions, and extra income from non-farm 

enterprises, and number of total working labor aged 16-64. Here, the log transformation 

is also performed to address skewed distributions in the income and consumption 

variables. Aided serves as a proxy for poverty status of the household. Also, whether the 

household has children in school age (gradeschooler) is added in the regression on school 

expenditure, while children (whether the household has children aged 0-16) is added in 

the regression on children-male clothing ratio. Lastly, total number of male labor aged 

16-64 is added in the demerit goods regressions (chat and tobacco).   
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The rest of the specification includes an unobservable error term specific to 

household / that is invariable in time (,!) and a time error component that is universal to 

all the households but varies in time (-"). .!" is an idiosyncratic error.  

The following section lists all the variables used in this analysis and reports the 

summary statistics. 

 

 

1.3.	Descriptive	Analysis	
 

Table 14 below describes summary statistics of the matched sample. As the 

sample is balanced after matching, 50% of the households are loan recipients. Of those, 

32.1% are male recipients while 16.9% are female.  

 
 
 
 

Table 14 Summary Statistics of the Matched Sample 
 
 (1) (2) (3) (4) (5) 
VARIABLES N mean sd min max 
      
Treatment Variable      
Loan 5,598 0.500 0.500 0 1 

Male Loan Recipient 4,052 0.321 0.467 0 1 
Female Loan Recipient 4,052 0.169 0.374 0 1 

      
Outcome Variables      
PC Food Spending  5,598 11,516 26,196 26 1.278e+06 
PC School Spending 3,736 149.6 547.3 0 13,833 
Children-Male Clothing 
Exp. 

3,796 1.982 10.36 0 565 

Female-Male Clothing 
Exp. 

3,796 1.262 6.418 0 335 
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PC Chat Consumption 5,598 14.02 198.9 0 13,000 
PC Tobacco 
Consumption 

5,598 73.42 445.5 0 11,520 

      
Control Variables      
Household Size 5,598 5.409 2.457 1 18 
Dependency Ratio 5,598 1.027 0.913 0 8 
PC Yearly Income 5,598 3,358 16,956 0 594,128 
Yearly Food 
Consumption from Own 
Production 

5,598 32,183 1.715e+06 0 1.279e+08 

Non-Farm Enterprise 5,598 0.382 0.486 0 1 
Edu Level of Head 5,598 0.564 0.757 0 5 
Edu Level of Spouse 5,598 0.313 0.681 0 5 
Aided 5,598 0.158 0.365 0 1 
Total # of Male Labor 5,598 1.230 0.919 0 9 
Single-Head 5,598 0.290 0.454 0 1 
Grade Schooler 5,598 0.517 0.500 0 1 
Children 5,598 0.784 0.412 0 1 
      

(PC: Per capita, Exp.: Expenditure, Edu: Education) 
 
 
 
 
 
2. Results 

2.1.	Regression	Results	Using	the	Full	Matched	Sample	
 

This section first presents regression results on the set of outcome variables using 

the full matched sample. The full sample includes all the households in the dataset 

ranging from man-woman coupled households to single parent households and single 

person households. In other words, the results shown below indicate a general household 

level analysis on spending and consumption pattern changes from additional financial 

resources, which may not directly relate to the bargaining power discourse among 

couples in households. As a robustness check, the next section reports the same 
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regression results with a subsample of non-single-headed households, which implies 

households with a couple.  

 Table 15 below displays the impacts of female loan recipients on the set of 

household welfare measures in columns (1) – (6). The estimate is only significant in per 

capita school spending in column (2), indicating that households tend to spend 21.4% 

more (p=0.001) on school items per capita when the loan taker is female, compared to 

male loan recipients. This finding suggests that female loan recipients may increase 

spending on the merit goods by bringing in additional financial sources to the family. It is 

notable that the signs of the coefficients in the per capita consumptions on chat and 

tobacco (the demerit goods) are negative albeit insignificant.   

 
 
 
 
 
Table 15 Household Fixed Effects Regression Results Using the Full Matched Sample 
 
 (1) (2) (3) (4) (5) (6) 
VARIABLES Food 

Spending 
School 

Spending 
Children-

Male 
Clothes 

Female-
Male 

Clothes 

Chat Tobacco 

       
Female Loan 0.0403 0.214*** 1.696 0.927 -0.0660 -0.0388 
 (0.0228) (0.0468) (1.429) (0.862) (0.0413) (0.0831) 
       
Observations 4,052 2,752 2,804 2,804 4,052 4,052 
R-squared 0.315 0.260 0.009 0.004 0.238 0.116 
Year FE YES YES YES YES YES YES 
Region FE YES YES YES YES YES YES 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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2.2.	Regression	Results	Using	Non-Single	Heads	Households	
 

 In order to precisely estimate relative bargaining positions of loan takers within 

households, this section discusses regression results from a subsample of non-single 

headed households. The assumption here is that if a household in the data is marked as 

non-single headed (taking the value of 0 in singlehead), the household has a couple, thus 

enabling an analysis on bargaining power dynamics between a female and a male 

member (usually a wife and a husband). The sample size reduced down to 3,977 

households.  

 Table 16 below reports regression results on the set of outcome variables in 

columns (1) – (6). The impact of women’s loan-taking appears to be generally positive in 

terms of the merit goods. Specifically, households with female loan recipients tend to 

increase per capita spending on food by 16.9% more (p=0.001) than male loan takers, 

while per capita spending on school items goes up by 19.1% (p=0.044). In terms of 

clothing items, female loan recipients are likely to spend 0.674 times more (p=0.082) on 

children’s clothing relative to male clothing, compared to male loan recipients.  

 It is notable that more coefficients of the merit goods appear to be significant in 

this subsample of married couples, compared to the results of the full sample above. This 

result indicates that in the sense of strictly estimating the intrahousehold bargaining 

dynamics, stronger female bargaining position may actually result in higher spending on 

the merit goods such as food, school, and children’s clothing.  
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Table 16 Household Fixed Effects Regression Results Using the Non-Single Heads Sample 
 
 (1) (2) (3) (4) (5) (6) 
VARIABLES Food 

Spending 
School 

Spending 
Children-

Male Clothes 
Female-Male 

Clothes 
Chat Tobacco 

       
Female Loan 0.169*** 0.191** 0.674* 0.222 0.0112 0.179 
 (0.0360) (0.0828) (0.348) (0.156) (0.0501) (0.113) 
       
Observations 2,831 2,018 2,269 2,269 2,831 2,831 
R-squared 0.357 0.184 0.037 0.005 0.270 0.134 
Year FE YES YES YES YES YES YES 
Region FE YES YES YES YES YES YES 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 

 
 
 
 
3. Discussion 

 

This essay empirically tested whether household consumption patterns differ 

depending on the gender of loan recipients in households of Ethiopia, using a household 

fixed effects model on a matched sample. The hypothesis was that households with 

female loan takers would spend more money on the merit goods (e.g., food, education, 

and children’s clothing), while allocating less money on the demerit goods such as 

tobacco and chat, compared to households with male loan takers. In testing the 

hypothesis, this research relied on the bargaining power discourse for its theoretical 

background, positing that whoever in a couple (husband or wife) receives loans would 

have more leverage in deciding household consumption patterns.  
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Using the propensity score matching strategy before running regressions, this 

essay found treatment (loans) and control (no loans) households that look similar in terms 

of potential determinants of taking loans. Then, the household fixed effects model was 

employed on the matched households in order to address any time-invariant confounding 

factors. 

The regressions with the full sample found that households tend to spend 21.4% 

more on school items per capita when the loan taker is female, compared to male loan 

recipients. This finding suggests that female loan recipients may increase spending on the 

merit goods by bringing in additional financial sources to the family.  

However, in order to precisely estimate the general gender effect of receiving 

loans within the bargaining dynamics of a couple, this essay took a subsample of non-

single-headed households. The findings are that female loan recipients are likely to 

increase per capita spending on food by 16.9% more than male loan takers, while per 

capita spending on school items goes up by 19.1%. In terms of clothing items, female 

loan recipients tend to spend 0.674 times more on children’s clothing relative to male 

clothing, compared to male loan recipients.  

This result indicates that stronger female bargaining power may result in shifting 

household resource allocation more on the merit goods, supporting this study’s 

hypothesis. It is notable that female members’ financial contribution to the household 

significantly increased spending on merit goods (food, school, and children’s clothing) 

than in the full sample analysis. This suggests that increased women’s bargaining power 

by financial resources in households with couples works as a mechanism for better 
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household welfare. Furthermore, this finding is consistent with other results in the 

bargaining power models literature (Hashemi, Schuler, and Riley 1996; Chant 1997; S. J. 

Lundberg, Pollak, and Wales 1997; Phipps and Burton 1998; Kabeer 1999; Duflo 2012; 

de Brauw et al. 2014).  

However, note that this study does not find significant changes in consumption of 

the demerit goods (chat and tobacco) either in the full and sub samples. This is perhaps 

due to Ethiopia’s relatively small consumptions in cigarettes and tobacco, compared to 

other countries in the world, suggesting consuming these items is not substantial in the 

Ethiopian households in the first place. The World Bank reports that prevalence of 

tobacco use in Ethiopia, measured by the percentage of adults who smoke any form of 

tobacco, including cigarettes, cigars, pipes or any other smoked tobacco products, was 

4.6% in 2018 (male 8% and female 1%), whereas the world average was 23.8% (World 

Bank 2018b).  

Further, the findings of this essay emphasize the role of bargaining power 

dynamics in empirically estimating the impact of additional financial sources on 

households. Previous studies suggest that the effectiveness of microfinance varies across 

regions because different socioeconomic elements factor in when the microfinance 

programs roll out. The elements include demographics, population density, attitudes 

toward debt, culture of group cohesion, financial literacy, and financial institutions 

(Armendariz and Morduch 2005; Fischer and Ghatak 2011; MIX & CGAP 2011; van 

Rooyen, Stewart, and de Wet 2012). In a systematic review on the microfinance 

programs in Sub-Saharan Africa, van Rooyen et al. (2012) found both positive and 
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negative impacts on the lives of the poor. Specifically, microcredit programs tend to 

increase income levels of the clients and positively affect health and food security. 

However, the authors found negative or mixed effects on children’s education, women’s 

empowerment, and job creation. Among the various factors differently affecting the 

impact of loans on households’ welfare may be the bargaining power dynamics as the 

findings of this essay indicate.   

  

 

VII. Conclusion: Essay I and II 

 
In order to fight poverty, social transfer and microcredit programs in developing 

countries provide resources or access to recourses to marginalized households. With a 

development of the intrahousehold decision-making models, many anti-poverty 

intervention programs target specific family members (mostly women) in order to 

increase effectiveness of the intervention and help people break out of poverty. Much of 

the empirical research find positive evidence that such programs work in enhancing the 

lives of people in need. For instance, in a systemic review, Yoong et al. (2012) find 

targeting women transfer programs, including microcredit lending, generally enhances 

household welfare particularly in improving children’s wellbeing, nutrition, and health 

(Yoong, Rabinovich, and Diepeveen 2012).  

However, other studies point out that even in the targeted programs, benefits may 

not be fully delivered to the intended individuals due to intrahousehold dynamics (Jones 

1983; von Braun and Webb 1989; Handa et al. 2009; de Brauw et al. 2014; Goetz and 
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Gupta 1996; Hashemi, Schuler, and Riley 1996; Roy et al. 2015). In examining the causal 

relationship between transfer and loan programs and household outcomes, this study 

posits that the heterogeneity in intrahousehold dynamics may be a key pathway.  

In an attempt to fill the gap in the intrahousehold decision-making literature 

focusing on the Ethiopian setting, this chapter sheds light on two points: With a purpose 

of examining a potential diversion in transfer programs due to the innate structure of 

bargaining dynamics, Essay I compared the traditional indicator of bargaining power, 

household headship, and a direct measure of bargaining positions in the presence of aid 

transfers. For investigating a general gender effect for bringing in financial resources, as 

one of the channels empowering bargaining positions, Essay II focused on the gender of 

loan recipients.  

Using the household fixed effects with instrumental variables regression method, 

Essay I found that female decision-making households are likely to spend 64% and 49% 

more on per capita food and school items respectively and 1.5 times and 0.5 times more 

on children and female clothes compared to male clothes. This is in consistent with other 

previous findings in the literature (Thomas and Chen 1994; S. Lundberg, Pollak, and 

Wales 1997; Quisumbing and Maluccio 2003; Duflo and Udry 2004; Berhane et al. 

2015).  

In order to specify which bargaining power measure drives the changes in 

household outcomes, Essay I also tested household headship and the direct bargaining 

power measure with a subsample. The marginal effects of female-decision making within 

female-headed households are that they spend 105.8% more on per capita food but 
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117.2% less on per capita school items, compared to male-decision but female-headed 

households. Considering that the decision-making measure used in this essay is a direct 

indicator of intrahousehold bargaining positions, Essay I concludes that household 

decision-making dynamics may be a key pathway in deciding the effects of aid transfers 

on household welfare.   

In estimating a general gender effect of loan programs with a full matched 

sample, Essay II found that households tend to spend 21.4% more on school items per 

capita when the loan taker is female, compared to male loan recipients. This finding 

suggests that female loan recipients may increase spending on the merit goods by 

bringing in additional financial sources to the family. Taking a subsample of non-single-

head households, this essay attempted to precisely estimate the bargaining power 

dynamics in a household. The results are that female loan recipients are likely to increase 

per capita spending on food by 16.9% more than male loan takers, while per capita 

spending on school items goes up by 19.1%. In terms of clothing items, female loan 

recipients tend to spend 0.674 times more on children’s clothing relative to male clothing, 

compared to male loan recipients. As the subsample results found significant estimates in 

more merit goods (food, school, and children’s clothing) than in the full sample analysis, 

Essay II concludes that in couple’s dynamics, increased women’s bargaining power by 

financial resources works as a pathway to enhance household welfare. Furthermore, this 

finding is consistent with other results in the bargaining power models literature 

(Hashemi, Schuler, and Riley 1996; Chant 1997; S. J. Lundberg, Pollak, and Wales 1997; 

Phipps and Burton 1998; Kabeer 1999; Duflo 2012; de Brauw et al. 2014).  
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Limitations to this study are acknowledged. First, both Essay I and II can use data 

with more observations ranging longer periods of time if more data became available. 

Although the female decision-making variable used in Essay I is a direct measure of 

household dynamics, the sample size is still small. It is because the decision-making 

positions are recorded in the survey only for the households that have extra income from 

a number of sources including pension, investment, and rental income. More survey data 

with specific questions regarding intrahousehold dynamics would be beneficial in the 

future study.  

Also, even though Essay II found a positive impact of female bargaining power 

via the channel of financing, it might be difficult to infer a long-term effect of additional 

financial resources by women. Due to the limited data availability, information about 

gender of loan recipients was only available for the two time periods (years 2013/14 and 

2015/16) for this study. But it is important to acknowledge that bargaining power within 

the household may not change without family members’ persistent contribution of 

bringing financial resources to the household. As Haushofer and Shapiro (2013) explain 

in unconditional cash transfer program in Kenya, the gender of recipients does not affect 

the household spending when the program is explicitly temporary, hence, not influencing 

the bargaining power of the recipient within the household (Haushofer and Shapiro 

2013). Therefore, more data with longer time periods would benefit future study. 

Second, Essay I can be supplemented with further detailed bargaining power 

measures including data from qualitative interviews and field experiments. As the 

extensive literature in women’s empowerment recognizes, women’s bargaining power 
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has multi-dimensions such as material, human capital, and institutional resources, 

autonomy, and achievements in education, labor participation, good health, and so forth. 

Thus, it cannot be measured in one indicator (Malhotra, Schuler, and Boender 2002; Doss 

2013; Richardson 2018). Furthermore, perception of women’s empowerment varies in 

different sociocultural contexts, which challenges measuring it across cultures. For 

example, in Mozambique, Johnson et al. (2015) found that women said they have control 

over income from milk sales even when they discuss it with their husbands while the 

husbands do not recognize such consultation as part of wives’ asset ownership. In an 

effort to understand cultural and country specific context, some studies conduct field 

experiments where couples participate games that are designed to understand the 

dynamics between them and identify who makes decisions and why (Wiig, Bråten, and 

Fuentes 2012; Masekesa and Munro 2020; Bernard et al. 2020). Other approaches include 

developing a comprehensive and standardized index of women’s empowerment in 

agriculture (Malapit et al. 2017; 2019). In this regard, in-depth qualitative data or field 

experiment surveys in Ethiopia may provide more detail and context to this study.  

Similarly, Essay II can be supplemented with qualitative understanding of social 

context and norms in Ethiopia in terms of loans by women. As previous studies point out, 

microcredit programs may show different levels of effects in different communities with 

varying degrees of gender norms (S. Johnson 2005; Kabeer 2005a; 2005b; Haushofer and 

Shapiro 2013). It would be important to understand whether Ethiopian women actually 

have limited access to loans due to the patriarchal culture or whether there is social 

stigma of receiving loans within local communities, which may explain the low uptake of 
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loans by women (16.9%, male 32.1%) in the data, thus suggesting more emphasis on 

sophisticated targeting on women in the microcredit programs in Ethiopia. 

Taken together, the findings in this study support the bargaining power model in 

intrahousehold resource allocation where individual bargaining positions affect 

household welfare. Moreover, this study also confirms that the bargaining position may 

be increased via a financial channel, ultimately affecting household outcomes. This 

suggests that transfer and loan programs, even when targeting a specific member, should 

consider the bargaining power positions within a household. With a deeper understanding 

of intrahousehold dynamics, backed by various and culture-specific data, anti-poverty 

programs may benefit more people in need.  
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CHAPTER TWO: MOBILE ACCESS, COMPETITION, AND FIRM 
PERFORMANCE IN ETHIOPIA (WITH MAURICE KUGLER, JIEUN CHOI, 

KALEB ABREHA, AND WOUBET KASSA)4 

 

I. Introduction 

 

In this paper, we explore how manufacturing firm performance changed after the 

upgrading of broadband communication infrastructure – enhancing data flows and access 

to internet – in Ethiopia in 2008, when the 3G network was introduced. Our conjecture is 

that the possibility of improved mobile communication – both voice and multimedia, 

including internet-based – potentially closed gaps in price-information asymmetries 

between buyers and sellers. Through this demand-side channel, improved internet access 

increases competition. The reduction in the price dispersion of selected intermediate 

inputs and final products can boost firm performance. Intensified competition can lead to 

higher total factor productivity (TFP) and lower markups due to better incentives to 

preserve and grow market share, as well as reduced intermediate input prices improving 

firm performance. In particular, manufactures exposed to intensified competition have 

more incentives to lower production costs as the attempt to preserve their profit margins. 

 
4 We are most grateful to the Office of the Chief Economist for Africa at the World Bank for research 
support including data access. Valuable feedback from Mark Dutz, Jonas Hjort, and Moussa Blimpo at 
early stages, and from our discussant Bobby Willig was instrumental.  
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Indeed, increased information availability of competitor prices can make enterprise 

market selection more stringent.  

In low-income countries, price information asymmetry, yielding price dispersion, 

is rather common because of market remoteness and missing or low-quality 

communications infrastructure. This poses significant challenges to better information for 

decisions by economic agents and overall market development of less advanced 

countries. For example, the living standards of most households engaged in the primary 

sector (agriculture, fishery, natural resource extraction and forestry) in these countries are 

heavily impacted by commodity prices (Jensen 2007).  As a result, market distortions are 

amplified along value chains in a way that severely affects the wellbeing of the most 

vulnerable. In this respect, communication technology improvements – and more 

specifically mobile phone access – can substantially facilitate information flows, enhance 

market efficiency, and improve household welfare.  

According to Aker and Mbiti (2010), mobile phone coverage expansion 

influences the economic behavior and performance of producers, traders and consumers 

in Africa. This argument extends to mobile phone network upgrades that improve access 

to data flows. First and foremost, mobile phone communication – both voice and 

multimedia – reduces costly information search, and hence improves access and flow of 

price data that translates in enhanced market efficiency and coordination among 

economic agents. Buyers and sellers incur these costs in search of information on input 

and output prices and other market and non-market information. Second, it allows better 

management of the supply chains and thereby improves producers’ productive 
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efficiencies. Third, it is associated with job creation potential – not just for telecom 

related services but much more widely. Fourth, improved information exchanges that 

come with mobile phone communication enable better assessment of shocks and 

mitigation of related risks across households and market makers. Lastly, beyond the 

demand-side channels emphasized here whereby less price information asymmetry boosts 

competition and firm performance, there are supply channels that also enhance 

productivity through relaxation of financial constraints, better functioning factor markets 

(including the labor market), as well as cheaper and better inputs.  

Recently, there is a growing body of literature that examines the effect on 

economic behavior and outcomes of improvements in information communication 

technology (ICT) using micro level data. For example, Jensen (2007), based on 

microlevel survey data from fishing industry in India, reports substantial price reduction 

as well as welfare gains because of adoption of mobile phones by producers and 

wholesalers.  Based on survey data from Southeast Asian countries (Thailand, Vietnam, 

Laos and Cambodia.), Hubler and Hartje (2016) document economically large positive 

and significant positive effect of smartphone ownership on household income.  

Evidence from Sub-Saharan African studies points in the same direction. Muto 

and Yamano (2009), using data from households in Uganda, find that mobile phone 

network expansion has led to increased market participation of farmers as well as sales of 

perishable crops in remote areas. Indeed, sales of perishable crop (banana) increased 

relative to storable one (maize).  
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These results are attributed to decline in marketing costs of agricultural products 

because of increased flow of information that comes with the mobile phone network 

coverage. Furthermore, the results indicate that simple expansion of mobile phone 

coverage itself (not necessarily ownership and usage of mobile phone) gave rise to better 

market participation and revenue outcomes for producers of perishable products.  

Aker (2010) attributes 10-16 percent of the reduction in grain price reduction in 

Niger to the introduction of mobile phones between 2001 and 2006. This effect is more 

pronounced in markets that are remote and less well-connected. The results also suggest 

network externalities but find no evidence of spillover effects (to untreated units, markets 

with no mobile phone coverage) and collusive behavior. In an earlier work, Aker (2008) 

also found that reduction in search costs and cross-market price variation is positively 

related to improved welfare—traders (roughly 29 percent rise in profits) and consumer 

(about 5 percent decrease in prices and substantial increase in quantity consumed due to 

lower relative grain prices).  

In a related study on Niger, Aker and Fafchamps (2014) examine the effect on 

producer price dispersion and uncover that mobile phone coverage led to a decline in 

cross-market and intra-annual price variation for a semi-perishable product whereas no 

significant products that are less perishable and storable. Most of these studies 

predominantly focus on the agricultural sector, rural households and commodities. To fill 

this gap in the literature, our study investigates the effect of mobile phone coverage in the 

manufacturing sector by taking a step further by directly addressing the implications of 

3G internet.  



30 
 

The manufacturing is different from other sectors in a number of important ways. 

The customer bases of manufacturing plants (perhaps as opposed to most service sector 

activities) may not necessarily be individual consumers and households. Rather, it’s other 

firms, wholesalers and retailers. This is particularly true for medium and large-sized 

manufacturing establishments. In addition, as compared to agriculture, manufacturing has 

different production structure and product characteristics (e.g., value to weight ratio, 

perishability and product downstreamness).   

Furthermore, there are potentially two opposing effects when it comes increased 

access of price information. That is, more price information reduces prices because 

consumers are better equipped to make alternate choices through the demand side 

channel we focus on. On the contrary, most agriculture-based studies document that the 

effect is usually reflected in higher commodity prices (see, for example, Goyal (2010)), 

and operates through the supply side.  

Another effect could be that if the 3G network expands the variety of inputs to 

which manufacturers have access that can induce higher quality and productivity. On this, 

see for example Kugler and Verhoogen (2009), who document how Colombian 

manufacturers are better able to engage in quality upgrading and technology adoption 

when they access wider varieties of imported inputs.  

In addition to our focus in manufacturing, another distinctive feature of the paper 

is the exploration of the demand channel whereby internet affects the behavior of 

producers through customer choice rather than through technological impact on the 

production function or access to lower-cost inputs.  
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The development economics literature that analyzes empirically the impact of 

better telecommunications tends to focus on how technology upgrades improve the 

efficiency of suppliers in their operations as better information emerges to improve sales 

(e.g. about weather, input market conditions, local market prices, labor market trends), as 

better credit options materialize through fin-tech (e.g. wider banking service access, 

easier credit ratings), and also as knowledge spillovers disseminate faster – within firms, 

industry-wide and along value chain through both backward and forward linkages.  

We will investigate the relation between improved access to price information 

through the transition from the 2G to the 3G network (measured at the woreda5 level as 

share of households accessing data through smartphones) and firm performance measures 

(e.g. TFP, labor productivity, markups, wage growth, employment growth, etc.) vary 

across districts with different shares of mobile penetration use over time.  

Our exogenous shock to identify these impacts is the transition from the 2G to the 

3G broadband network, with the rollout starting in 2008, and the induced changes in the 

geographic variation across districts of data plan take-up. Our story focuses on changes 

on the demand side primarily as customers access more extensive information about 

prices and entertain purchasing from a wider set of potential providers.   

 

 

 

 
5 Equivalent to district or county 



32 
 

II. Context: Transition from 2G to 3G in Ethiopia 

 

Ethiopia was an early adopter of telecommunication services with the introduction 

of long-distance telephone lines between Addis Ababa and Harar in 1894, along the 

newly launched railway line, followed by an expansion between 1902 and 1913 across 

various sub-regions of the country. Internet service was introduced in 1997 and cellular 

mobile service was launched in 1999. The growth of the sector has long been stalled, 

however, until the late 2000’s with the re-organization of the national monopoly, 

formerly the Ethiopian Telecommunications Corporation (ETC) into Ethio Telecom. 

Subsequently, the Ethiopian mobile market has experienced rapid growth, though from a 

very low base. The introduction of third generation (3G) mobile technology was one of 

the important developments that launched a rapid growth in the sector, with possible 

implications on the growth of the manufacturing sector and hence economic growth. The 

national ICT policy first drafted in 2006 notes the centrality of investing in ICT 

infrastructure to serve as a key driver of a competitive industry and engine of economic 

growth. 
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          Figure 2 Coverage of 2G and 3G Mobile Technology in Ethiopia (2000-2017) 

(Source: Global System for Mobile Communications (GSMA), 2020) 
 
 
 
 

The level of development of the ICT sector in Ethiopia is still is one of the lowest 

in the world. Though a significant share of the mobile networks still employs 2G 

technologies, following the adoption of 3G technologies in 2008/2009, the country has 

shown significant growth in mobile broadband technology. In 2007, before the launch of 

3G in the country, the proportion of individuals using the internet as a percentage of the 

population was extremely low at less than half of one percent.  

After a decade, in 2017, this has risen to more than 18 percent. Comparable 

figures for SSA were 3.5 percent in 2007 and 25.4 percent in 2017. The introduction of 
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3G in 2008/2009 has contributed to rapid growth in internet access compared to most 

countries in SSA, though still at very low levels. In 2007, 100 percent of the country’s 

mobile connection coverage was 2G, as 3G had yet to be introduced. After a decade, 2G 

coverage fell to 63 percent, while 3G coverage rose from 0 to 37 percent, narrowing the 

gap between 2G and 3G coverage (Figure 2). 

Despite significant progress, the country still lags in connectivity and adoption of 

digital technologies relative to countries with similar levels of economic development. 

This has significantly negative implications for industrial development and economic 

growth. In 2017, only about 18.6 percent of the population was connected to the internet, 

lower than the Sub-Saharan African average, and much lower than other countries in the 

region including Kenya, Nigeria, Tanzania and Senegal. As depicted in Figure 2 above, 

during 2007-2017, both internet subscription and the number of mobile subscriptions has 

shown significant growth.  

Mobile coverage has seen rapid growth during the period, with an annual growth 

rate of over 50% since 2007. During the study period, the number of mobile SIM card 

subscribers jumped from a mere 1.2 million in 2007 to 22 million in 2012. Mobile 

cellular subscriptions (per 100 people) have risen from 1.5 to 37 between 2007 and 2017 

while the comparable figure for SSA was 23 and 72 for 2007 and 2017, respectively. The 

rapid growth both in mobile subscriptions and internet access follows the introduction of 

3G technologies. Though Ethiopia has adopted 4th generation (4G) technology in 2015, 

3G is expected to remain the dominant mobile broadband technology. 
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  (a)Mobile Subscription (per 100 people)              (b) Individuals using internet (% of population) 
 

Figure 3 Mobile and Internet Access in Ethiopia and Sub-Saharan Africa (2000-2017) 
(Source: GSMA, 2020) 

 
 
 
 
The transition to 3G is expected to boost the competitiveness of the economy. 

Indeed, the transition from 2G to 3G is considered a technical leap in terms of the 

possibilities it creates for firms and consumers by enabling faster mobile broadband 

connection, expansion of data-enabled phones, and increased flexibility and mobility. As 

portrayed in Figure 3a, following the launch of 3G technologies, the percentage of mobile 

internet subscribers has increased from 0 percent in 2007 to close to 52 percent in 2017, 

and percentage of smart-phone connections has jumped from 0.2 percent to 24 percent 

during the same period. 
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(a) Mobile Connections and Subscriptions   (b) 3G Connections and Economic Growth 

 
Figure 4 Growth in Mobile Broadband and Economic Growth in Ethiopia (2000-2017) 

(Source: GSMA, 2020) 
 
 
 
 
 
3G broadband connections allow multiple types of communication services 

including transmitting either one or all of the following at the same time: simple voice, 

video, data and other multimedia services. It facilitates communications allowing the 

spread of information either for firms or consumers, reducing information asymmetries. 

In most SSA countries including Ethiopia, where fixed broadband communication is 
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limited and there is poor infrastructure in transport and other necessary market 

infrastructure, the role of mobile broadband connection is far reaching. It would play 

significant role in reducing information asymmetry particularly with respect to prices and 

other product characteristics. The easy dissemination of market information reduces 

transaction costs and information asymmetries by using mobile technologies. For 

example, the market price for goods or services depends on whether there is information 

about the prices charged by other similar firms either in the region or in other regions, 

and whether consumers have access to that information. 

In Ethiopian markets, like most of Africa, information asymmetries are 

widespread. Both consumers and firms must incur search costs, and sometimes other 

transaction costs, to access reliable information about prices, buyers, sellers, quality of 

products and quantities supplied or demanded. This introduces inefficiency through costs 

of bargaining, time and money costs of supervision and enforcement in dealing with 

prices. The more widespread access to price information changes customer behavior and 

induces manufacturing suppliers to face intensified competition. As such, their incentives 

are affected in a way that reduces markups and price dispersion, while also boosting 

productivity as well as wages and employment. The higher TFP can be a source of faster 

formal job creation. 

The period following the rollout of 3G broadband networks coincides with a more 

robust growth in Ethiopia as depicted in Figure 4 (b), often putting the country among the 

fastest growing economies in the world. Though, the adoption of broadband technologies 

itself could be an outcome of this fast growth, it has also played a significant role in 
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facilitating the growth of industries and reinforcing market competition, hence 

productivity, particularly in the manufacturing sector. This paper examines the impact of 

access to 3G broadband networks on firm productivity in Ethiopia through its impact in 

closing gaps information asymmetries about market prices.   

 

III. Data Sources 

 

This study uses two different sources of data to estimate the effect of expanded 

mobile communication access in local markets on firm performance in Ethiopia: Large 

and Medium Manufacturing Industries (LMMI) and Household Consumption and 

Expenditure Surveys (HCES). LMMI is a firm-level census panel data collected by the 

Ethiopian Central Statistical Agency (CSA) from 2000 to 2014. The census covers all 

public and private manufacturing firms that have more than 10 employees and use 

electricity for production. The dataset provides detailed information on sales, production, 

wages and benefits, number of employees, cost and quantity of raw materials, types of 

ownership, and location. The firms are categorized into the International Standard 

Industrial Classification (ISIC) at the 4-digit level. The total number of firms in the 

dataset across the years is 19,235 and on yearly average the number of observations 

comes down to 1,282 firms.  

In order to measure internet access at the woreda level, this study also uses HCES 

which is a nationally representative survey collected by the CSA for the years of 2004-5, 

2010-11, and 2015-16. The surveys provide extensive socio-economic information about 
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Ethiopian households in individual and household levels. Specifically, the dataset 

includes socio-demographic characteristics of household members such as age, sex, 

education, health, and labor force participation information. Also, the surveys cover 

information on household expenditure by main items, housing amenities, assets, and 

access to infrastructure and service.  

For the purpose of measuring internet access at the woreda level, we use 

household expenditures on communication items including mobile cards and mobile 

apparatus from HCES. Detailed discussions on construction of the internet access 

variables will follow in the next section.  

The household expenditure dataset has the total of 1,496 households across the 

years and on yearly average, the number of households each year is approximately 499 

households. As the firm panel data LMMI only extends until 2014, we use the first two 

waves from the HCES data, namely 2004-5 and 2010-11.  

 

1. Constructing Internet Access Measures at the Woreda Level 

 

The HCES communication questionnaire modules provide household expenditure 

information on various communication-related items. These include mobile apparatus, 

mobile cards, telegram, internet, sim cards, fixed line, fax, and email. Of those, we chose 

mobile apparatus and mobile cards in estimating a woreda’s mobile communication 

utilization intensity – and internet access. These two variables measuring household 
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expenditures on mobile apparatus and mobile cards for data plans to gauge what fraction 

of a woreda’s population has mobiles.   

As Ethiopia introduced the 3G networks in 2008, thus permitting use of 

smartphones, the running assumption here is that the household expenditure on mobile 

apparatus and mobile cards considerably increased after 2008, indicating wider and better 

internet access on the palm. This suggests that consumers in local markets are able to 

conveniently check and compare prices online instead of having to visit local vendors. 

The HCES dataset shows that the average per capita real term expenditure on mobile 

apparatus in 2004-5 was 9.54 Birr whereas it surged to 184.6 Birr in 2010-11. The 

average mobile-card expenditures per capita rose from 8.61 Birr to 811,666.9 Birr.  

By using the expenditure levels, we postulate that households in a woreda would 

have access to the mobile internet once the average household expenditures on mobile 

apparatus and cards exceed certain points. For the thresholds, we use the 50th and 75th 

percentiles from the distribution of the per capita expenditures of mobile apparatus and 

cards at the woreda level. Specifically, if the real term average per capita expenditure in a 

woreda exceeds the median (or the 75th percentile), the woreda is coded as 1; and 0 

otherwise. Given the limited publicly available data on internet access in Ethiopia at the 

woreda level, these binary measures of internet access are the best indicators this study 

can currently use.  

As explained in the previous section, the HCES datasets only have two years of 

period – 2004-5 and 2010-11 for this study, while the LMMI data cover the years from 

2004 through 2014. In order to fully utilize the data points in the firm dataset, this study 
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imputes the woreda level internet access measures from the years of 2004-5 and 2010-11 

to the years from 2004 to 2014. Specifically, from 2004 to 2008, which is the year the 3G 

networks were introduced, the 2004-5 internet access measures are used. For example, if 

woreda A had less than the median (or the 75th percentile) per capita expenditure on 

mobile apparatus in 2004, the woreda A is coded 0 for the years 2000 through 2007 

assuming it did not have good access to mobile internet until the introduction of 3G in 

2008. Similarly, the internet access binary variables from 2010-11 are used to impute the 

values of the years 2008 through 2014. Without publicly available data on internet access 

in Ethiopia, particularly comparing pre- and post-introduction of 3G in 2008, this data 

imputation from the household expenditure of 2004-5 and 2010-11 is crucial in this 

study. Although some degree of measurement error might be unavoidable, the imputation 

helps clearly compare the pre- and post-trends and impact of enhanced internet access on 

a full range of firm performance measures. 

Figures 5 (a) and (b) below describe proportions of households with internet 

access measured in expenditure on mobile cards and apparatus in years 2004 and 2011. 

Compared to 2004, more households in 2011 have access to mobile internet and the 

distribution appears to be more dispersed.  
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     (a) Mobile Card Data Plan Expenditures                             (b) Mobile Apparatus Expenditures      

 
Figure 5 Distributions of Household Mobile Access: Mobile Card and Mobile Apparatus 
Comparing 2004 vs. 2011 
 

 

 

 

Table 17 below describes woredas that exceed or fall below the 50th and 75th 

percentiles in real term mobile card expenses after the imputation. Total numbers of 

woredas do not match in the four categories due to missing values in mobile expenses. 

 
 
 
 
Table 17 Woredas Categorized by Real Term Data Mobile Card Expenses 

 No. of 
Woredas Percent  No. of 

Woredas Percent 
Below the 50th 

Percentile 4,926 49.87 Below the 75th 
Percentile 7,119 72.45 

Above the 50th 
Percentile 4,952 50.13 Above the 75th 

Percentile 2,707 27.55 

Total 
 

9,878 
 

100 Total 9,826 100 
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Table 18 Woredas Categorized by Real Term Mobile Apparatus Expenses 
 No. of 

Woredas Percent  No. of 
Woredas Percent 

Below the 50th 
Percentile 4,535 45.98 Below the 75th 

Percentile 6,866 69.52 

Above the 50th 
Percentile 5,327 54.02 Above the 75th 

Percentile 3,011 30.48 

Total 
 9,862 100 Total 

 9,877 100 

 
 
 
 
 
Table 18 above describe woredas that exceed or fall below the 50th and 75th 

percentiles in real term mobile apparatus expenses after the imputation.  

 

 

2. Firm Performance Measures 

 

In this paper, several firm performance measures are used to estimate the impact 

of local market’s mobile internet access status. The focus is on firm markups, 

productivity measures as well as wages and employment. Our measurement of TFP relied 

upon the methodology developed by Ackerberg, Caves, and Frazer (ACF, 2015) using a 

structural approach, and the estimation of markups was done without making any 

assumptions beyond cost-minimization behavior by firms using the econometric 

framework by De Leocker and co-authors (De Loecker and Warzynski 2012; De Loecker 

and Eeckhout 2018).  
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Table 19 Summary Statistics of Main Variables in Manufacturing Panel Data 
  

N 
(Obs.) Mean s.d.  

Avg # of Firms in Woreda 1,916 10 40 
Avg Capital per worker in Woreda 1,916 860,107 3,698,632 
Avg Sales in Woreda 1,916 252,053,444 968,001,530 
Avg Value of Production in Woreda 1,916 249,461,183 954,237,179 
Avg Employment at in Woreda 1,916 877 3,746 
Avg Book Value of Fixed Assets in Woreda 1,916 94,437,524 331,522,005 
Avg Materials in Woreda 1,916 127,692,617 542,969,363 
Avg Export Sales Value in Woreda 1,916 15,636,992 105,203,671 
Avg Transport Cost in Woreda 1,916 4,091,011 15,846,122 
Avg # of Exporter Firms in Woreda 1,916 0.5 2.0 
Avg Age of Firms in Woreda 1,912 19.8 10.7 
Avg Labor Productivity in Woreda 1,916 228,403 335,585 
Avg Markup Materials ACF Cobb-Douglas 1,916 2.0 1.0 
Avg TFP ACF Cobb-Douglas w/o constant using phi 1,916 -0.9 1.0 
Avg Wage of Firms in Woreda 1,858 1,463,913 4,999,070 
 

 

 

 

Table 19 above shows the descriptive statistics for the main variables from the 

manufacturing panel data, including the overall number of observations (woreda-years), 

and for each variable we list the mean as well as the standard deviation. 
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IV. Estimation Strategy and Regression Results 

 
1. Fixed Effects Estimation Strategy: Basic Specification 

 

In estimating the impact of a local market’s access to internet on firm 

performance, we use the combination of firm level panel data and woreda-level mobile 

expenses data. The basic regression specification is below: 

 

Equation 5  
1!&" = 2 +	)$+!&" +	)%3#4/56788699&" + :;680#<! + ,16$<" + =! + >!&" 

 

where  1!&" is a set of firm performance measures described in the previous section 

for firm / in woreda ? in year 0. Depending on the measures, 1!&" can take a form of log 

level or growth rate (change in log). +!&" refers to a vector of firm level characteristics 

such as total factor productivity, log of employment, log of deflated capital, state 

ownership, firm age, and exporter status. 3#4/56788699&" is 1 if the woreda where the 

firm / operates has above the 50th or 75th percentile mobile expenses in year 0 and 

clustered at Woreda ?; 0 otherwise. ;680#<! and 16$<" are dummy variables for sector 

and year respectively. =! refers to firm fixed effects, while >!&" is an idiosyncratic error.  

In the fixed effects models (Equation 5), an interaction term and lags are added. 

The interaction term multiplies the internet access measure by a year 2008 dummy, which 

is 1 during the years after the 3G networks were introduced (3#4/56788699&" ∗

16$<2008). The purpose of adding the interaction term is to assess any particular impact 
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driven by the launch of smartphone usage and use of mobile communications to search 

for price information on firm performance. Also, the lags of internet access measure up to 

three years are added in order to analyze any mid-to long-term effects from the 

introduction of 3G networks. The lags include 3#4/5678699&"'$, 3#4/5678699&"'%, and 

3#4/5678699&"'( in Equation 6 below. These results are presented in Columns (3) and 

(4) of the result tables shown below. The following Equation 2 describes the addition of 

the interaction term and lags: 

 

Equation 6  
1!&" = 2 +	)$+!&" +	)%3#4/56788699&" + )(3#4/56788699&" ∗ 16$<2008

+	))3#4/5678699&"'$ + )*3#4/5678699&"'% + )+3#4/56788699&"'(

+ :;680#<! + ,16$<" + =! + >!&" 

 

2. Regression Results: Basic Specification 

 

First, we evaluate the firm productivity indicators measured by total factor 

productivity (TFP).  Table 20 below reports strongly significant estimates of mobile card 

cutoff at 75% in Columns (2) and (3). Although we do not find a significant interaction 

effect between mobile card and year 2008, the mobile card coefficients are quite 

consistent at 7.7% in both specifications. Firms in the woredas with higher than 75th 

percentile in terms of fraction of households with mobile card expenses reflecting data 

plan subscription achieve greater TFP by 7.7%. Adding lags in Column (4) increases the 
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magnitude of the coefficient to 23.1%, while the first lag indicates a negative impact at 

12.4% from competition through better mobile internet access. This result suggests that 

firms in woredas with better mobile connectivity gain considerably higher TFP early on 

after the introduction of the 3G broadband network – although this strong positive impact 

starts to subside the following year.  

 
 
 
 
Table 20 Fixed Effects Results on Total Factor Productivity (TFP) 
 
 (1) (2) (3) (4) 
VARIABLES Pooled OLS FE FE FE 

 
     
Mobile Access -0.0110 0.0776*** 0.0774*** 0.231** 
 (0.0136) (0.0241) (0.0240) (0.0947) 

 
After 2008 -0.0371 -0.0619*** -0.0628*** -0.0919*** 
 (0.0225) (0.0234) (0.0226) (0.0291) 

 
Mobile Access *Yr2008   0.00332  
   (0.0242)  

 
Lag 1 Mobile Access    -0.124** 
    (0.0497) 

 
Lag 2 Mobile Access    0.0161 
    (0.0820) 

 
Lag 3 Mobile Access    -0.0289 
    (0.0513) 
     
Observations 9,078 9,078 9,078 1,527 
R-squared 0.957 0.209 0.209 0.218 

 
Firm FE NO YES YES YES 
Year FE NO YES YES YES 
Sector FE NO YES YES YES 
Controls YES YES YES YES 
Number of Firms  4,041 4,041 537 
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Note: Control variables include state ownership (0 otherwise), Firm age, and exporter (0 otherwise). All 
specifications from (1) to (4) are clustered at the Woreda level. Column (3) reports a fixed-effects model 
with an interaction term. Column (4) shows a fixed-effects model with 3-year lags of Mobile Card 75%. 
Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1)  

 
 
 
 
Turning attention to wage measures, Table 21 below reports pooled OLS and 

fixed effects regression results on log of total wage using mobile cards cutoff at 50%. 

Column (2) and (3) show the access coefficients range from 9.8% to 10.2%, without a 

significant interaction effect. This indicates that firms in the woredas with higher mobile 

access pay employees more by 9.8%-10.2%.  

 
 
 
 

Table 21 Fixed Effects Results on Log of Wage 
 
 (1) (2) (3) (4) 

 
VARIABLES Pooled 

OLS 
FE FE FE 

     
Mobile Access 0.0254 0.0989** 0.102** 0.0127 
 (0.0262) (0.0481) (0.0487) (0.0712) 

 
After 2008 0.404*** 0.474*** 0.495*** 0.400*** 
 (0.0687) (0.0485) (0.0559) (0.0433) 

 
Mobile Access * Yr2008   -0.0438  
   (0.0677)  

 
Lag 1 Mobile Access    -0.0552 
    (0.0682) 

 
Lag 2 Mobile Access    0.137* 
    (0.0765) 
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Lag 3 Mobile Access    0.107 
    (0.140) 
     
Observations 8,249 8,249 8,249 1,409 
R-squared 0.889 0.607 0.608 0.666 

 
Firm FE No YES YES YES 
Year FE NO YES YES YES 
Sector FE NO YES YES YES 
Controls YES YES YES YES 

 
Number of Firms  3,835 3,835 523 

 
Note: Control variables include log of labor, log of deflated capital, log of deflated revenue, log of export 
sales, state ownership (0 otherwise), and firm age. All specifications from (1) to (4) are clustered at the 
Woreda level. Column (3) reports a fixed-effects model with an interaction term. Column (4) shows a 
fixed-effects model with 3-year lags of Mobile Cards 50%. Robust standard errors in parentheses. *** 
p<0.01, ** p<0.05, * p<0.1  

 
 
 
 
 
When the lag terms are added in Column (4), however, the positive effects on 

total wage disappear while firms manage to pay more wages by 13.7% in the second year 

once the local markets experience the increase in mobile card expenses over the 50th 

percentile in the woreda. To the extent that 3G access boosts competition, productivity-

enhancing investment and activities by manufacturing firms can increase the marginal 

product of labor, resulting in higher wages.  

Table 22 below reports a positive impact on wage of male workers by firms 

located in woredas with better mobile internet access. Specifically, firms pay higher wage 

to male workers than others by 7.6% in 2008 at woredas with mobile access. The positive 

wage effect on male workers reverses the next year by 19.5 % while it bounces back by 

22.7% and 27.2% in the following two years. 
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Table 22 Fixed Effects Results on Log of Wage of Male Workers 
 
 (1) (2) (3) (4) 
VARIABLES Pooled OLS FE FE FE 

 
     
Mobile Access -0.0722*** 0.0596 0.0567 0.0763* 
 (0.0266) (0.0407) (0.0406) (0.0423) 

 
After 2008 0.419*** 0.438*** 0.429*** 0.353*** 
 (0.0743) (0.0549) (0.0564) (0.0511) 
Mobile Access * After2008   0.0360  
   (0.0543)  
Lag 1 Mobile Access    -0.195** 
    (0.0788) 
Lag 2 Mobile Access    0.227*** 
    (0.0749) 
Lag 3 Mobile Access    0.272** 
    (0.128) 
     
Observations 8,194 8,194 8,194 1,401 
R-squared 0.837 0.516 0.516 0.602 
Firm FE No YES YES YES 
Year FE NO YES YES YES 
Sector FE NO YES YES YES 
Controls YES YES YES YES 
Number of Firms  3,811 3,811 521 

 
 

 
Note: Control variables include log of labor, log of deflated capital, log of deflated revenue, log of export 
sales, state ownership (0 otherwise), and firm age. All specifications from (1) to (4) are clustered at the 
Woreda level. Column (3) reports a fixed-effects model with an interaction term. Column (4) shows a 
fixed-effects model with 3-year lags of Mobile Cards 75%. Robust standard errors in parentheses. *** 
p<0.01, ** p<0.05, * p<0.1 

 

 

We also analyze wage of female workers. Table 23 below reports pooled OLS and 

fixed effects regression results on wage of female employees using mobile cards cutoff at 

75%. Similar to the results in Table 6, Column (4) finds a significantly positive wage 

impact on female workers where firms in woredas with mobile access pay 47% higher 

wages to female workers in 2008. Compared to the wage effect on male workers at 7.6%, 
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female employees appear to earn significantly more than other workers perhaps because 

firms are forced to pay more for female workers in the midst of higher competition. 

However, this positive effect overturns next year where female workers get paid 34.9% 

less than others. But in the following years, the wage flips back to 23.1% more than 

others, while it decreases down to 30.4% in the third year.  

 
 

 
Table 23 Fixed Effects Results on Log of Wage of Female Workers 
 
 (1) (2) (3) (4) 
VARIABLES Pooled OLS FE FE FE 
     
Mobile Access 0.273** 0.0834 0.0888 0.470*** 
 (0.107) (0.167) (0.166) (0.0899) 

 
After 2008 0.548*** 0.719*** 0.737*** 0.460*** 
 (0.0887) (0.0866) (0.0917) (0.144) 

 
Mobile Access * After2008   -0.0652  
   (0.0590)  
Lag 1 Mobile Access    -0.349* 
    (0.190) 

 
Lag 2 Mobile Access    0.231*** 
    (0.0793) 

 
Lag 3 Mobile Access    -0.304* 
    (0.170) 
     
Observations 6,996 6,996 6,996 1,274 
R-squared 0.628 0.326 0.326 0.390 
Firm FE No YES YES YES 
Year FE NO YES YES YES 
Sector FE NO YES YES YES 
Controls YES YES YES YES 
Number of Firms  3,353 3,353 472 
 
Note: Control variables include log of labor, log of deflated capital, log of deflated revenue, log of export sales, state 
ownership (0 otherwise), and firm age. All specifications from (1) to (4) are clustered at the Woreda level. Column (3) 
reports a fixed-effects model with an interaction term. Column (4) shows a fixed-effects model with 3-year lags of 
Mobile Cards 75%. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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Table 24 below reports positive estimates on employment. It presents significant 

coefficients of mobile apparatus in Columns (2) and (3) at 16.4-17.1%. This indicates that 

firms in woredas with higher mobile access increase employment by 16.4-17.1%, after 

3G is installed in 2008. 

 

 

Table 24 Fixed Effects Results on Employment Growth 
 
 (1) (2) (3) (4) 

 
VARIABLES Pooled 

OLS 
FE FE FE 

 
     
Mobile Access 0.00852 0.171** 0.164** 0.0863 
 (0.0157) (0.0816) (0.0809) (0.114) 

 
After 2008 0.194** 0.356*** 0.294** 0.430*** 
 (0.0844) (0.119) (0.116) (0.129) 

 
Mobile Access * After2008   0.112  
   (0.0760)  

 
Lag 1 Mobile Access    0.0213 
    (0.238) 

 
Lag 2 Mobile Access    -0.0834 
    (0.148) 

 
Lag 3 Mobile Access    -0.0329 
    (0.0789) 
     
Observations 5,016 5,016 5,016 1,250 
R-squared 0.165 0.216 0.216 0.273 

 
Firm FE No YES YES YES 
Year FE NO YES YES YES 
Sector FE NO YES YES YES 
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Controls YES YES YES YES 
 

Number of Firms  2,195 2,195 471 
 

 

Note: Control variables include change in log of deflated capital and change in log of wages. All 
specifications from (1) to (4) are clustered at the Woreda level. Column (3) reports a fixed-effects model 
with an interaction term. Column (4) shows a fixed-effects model with 3-year lags of Mobile Apparatus 
50%. Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1) 

 

 

3. Differences-in-Differences and Triple Differences 

 

As explained earlier, Ethiopia adopted the 3G broadband network in 2008, 

thereby substantially improving mobile communication access. Taking advantage of the 

geographic variation of such shock, this study employs the difference-in-differences 

(DID) methodology in estimating the impact of enhanced local mobile access on firm 

performance. Specifically, the DID models compare firm performance across treated and 

untreated woredas before and after the adoption of 3G networks in 2008. 

Specifically, the woredas that experienced above the median increase in real terms 

per capita mobile expenses between 2004 and 2010 are coded as treated woredas. The 

untreated woredas are the opposite cases. Using real terms, the median values of increase 

in mobile card and apparatus spending per capita in woreda are 713,704.3 Birr and 12.51 

Birr respectively. Table 25 below describes numbers and percentages of woredas in each 

treated and untreated group.  
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Table 25 Untreated and Treated Woredas 
 
 

Mobile Cards 
 

Mobile Apparatus 
 

  
No. of Woredas 

 
Percent No. of Woredas Percent 

 
Untreated 
 

 
2,279 

 
41.01 

 
1,958 

 
36.52 

 
Treated 
 

 
3,278 

 
58.99 

 
3,404 

 
63.48 

 
Total 
 

 
5,557 

 
100 

 
5,362 

 
100 

 
 
 
 
 
 
The DID regression specification is described below: 

 

Equation 7  
1!&" = 2 + )$3#4/56788699 + )%D#90!& + )(3#4/56	788699 ∗ D#90!& + -" +	,! +	E!&" 

 

where, 1!&" is a set of firm performance measures described in the previous section 

for firm / in woreda ? in year 0. Depending on the measures, 1!&" can take a form of log or 

change in log. F%06<%60788699&" is 1 if the woreda where the firm / operates had above 

the median increase in the real term per capita mobile expenses (cards or apparatus) 

between 2004 and 2011 in year 0 and clustered at woreda ?; 0 otherwise. D#90!& refers to 

1 for the years 2008 through 2014, which are the years after the introduction of the 3G 
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broadband; 0 otherwise. 3#4/56788699& ∗ D#90!& is an interaction term of 

3#4/56788699& 	$%G	D#90!& which is 1 if firm / in a treated woreda ? for the years 2008 

through 2014; 0 otherwise. -" and ,! 	are year dummies and firm fixed effects 

respectively. Also,  E!&" is an idiosyncratic error term.  

In the Equation 7, the coefficient of interest is )( which estimates the difference-

in-differences effect on firm performance due to enhanced mobile access after 2008 in a 

subset of woredas.  

 

3.1.	Differences-in-Differences	Parallel	Trends	and	Regression	Results	
 

This section reports graphical evidence of selected outcome variables that the 

treated and untreated woredas show similar pre-trends before the adoption of 3G 

networks in 2008; but display different tendency after 2008. Also, statistical evidence of 

the parallel trends is presented. We use the method of Angrist and Pischke (2009, pp. 

238–39) to test whether the woreda-specific time trends before the treatment (i.e. the 

introduction of 3G in 2008) do not differ in the treated and untreated woredas. We report 

joint F-statistics where the null hypothesis is that the coefficients of the woreda-specific 

time trends are not jointly different from zero. In other words, we test whether H is jointly 

different from zero in the following specification, 

 

Equation 8  
1!&" =	,# + H#0 + I!", + I!"0H +	.! + E!&" 

 



56 
 

where 1!&" is a set of firm performance measures for firm / in woreda ? in year 0. 

,# is a woreda-specific intercept and H is a woreda-specific trend coefficient of the 

interaction term between the treatment I!" and time trend 0.  

Figure 6 illustrates pre-and post-trends of log of markup in treated and untreated 

woredas. The pre-trends show that firms in the treated and untreated woredas followed 

moderately similar ups and downs prior to the adoption of the 3G broadband networks in 

terms of log of markup. However, after 2008 the firms in the two groups of woredas 

appear to present slightly different pattern, where log of markup rises faster in untreated 

woredas.  

This is consistent with the notion that markups are higher where competition is 

less intense, e.g. due to lower access to price information through mobile 

telecommunications. The joint F-statistics of the parallel trends is 0.23 with p-value of 

0.9678, which we fail to reject the null hypothesis. Therefore, we conclude that the 

parallel trends assumption is satisfied.  
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Figure 6 Parallel Trends for Log of Markup 
 
 
 
 
 
Figure 7 below presents parallel trends prior to 2008 in terms of log of 

employment in treated and control woredas. The pre-trends display that firms in the 

treated and control woredas move in a fairly parallel fashion in terms of log of 

employment. However, the trends change after 2008 where the employment paths 

diverge and even separately show a peak and a dip in 2010. The joint F-statics of the 

woreda-specific time trends is 1.48 with p-value of 0.1903, suggesting that the parallel 

trends assumption is satisfied pre-2008. 
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Figure 7 Parallel Trends for Log of Total Employment 
 
 
 
 
 
 
Figure 8 below describes the trends of log labor productivity before and after 

2008 in the treated and untreated woredas. The pre-trends appear to follow similar 

parallel patterns of ups and downs in both groups of woredas until 2008 while the trends 

diverge after 2008. The F-statistics of the parallel trends is 1.36 with p-value of 0.2334, 

suggesting that the parallel trends assumption holds. 
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Figure 8 Parallel Trends for Log of Labor Productivity 
 
 
 
 
 
Figure 9 below portrays pre- and post-trends of log of TFP ACF in the treated and 

untreated woredas using mobile cards. Similar to other trends so far, the pre-trends here 

also move together in both groups of woredas. Then, after 2008 the post-trends deviate 

from each other. The joint F-statistics of the parallel trends is 0.85 with p-value of 

0.5343, suggesting that the parallel trends assumption is satisfied. 
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Figure 9 Parallel Trends for Log of Total Productivity (ACF) 

 
 
 
 
 

3.2.	Differences-in-Differences	Regression	Results	
 

This section reports the results of the DID regression on firm performance 

outcome variables – log of labor productivity and log of total employment. In the 

regressions, per capita mobile apparatus and data-plan cards expenses in woredas are 

used for classifying treatment.  

We test whether the channel for 3G rollout to improve firm performance is 

increased competition by estimating the impact on markups. As reported in Table 26, 

when firm and woreda level controls are included in the specification, we identify that 

firms operating in woredas with improved mobile access due to the 3G network 

inaugurated in 2008 experience 24% to 26% decline in markups. This evidence is 
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consistent with our conjecture that a key channel whereby expanded mobile 

communication access boost industrialization is increased competition. Since lower 

markups are sign that profit margins are being squeezed by the fact that customers are 

aware of more alternatives and this exerts downward pressure on prices. Note that the 

number of observations drops down to 551 in columns (5) and (6) when the woreda-level 

controls are included. This is because the woreda-level variables are from the Household 

Consumption and Expenditure Surveys, which are only available for 2004-5 and 2010-11 

for this study, whereas the firm level data cover the years from 2004 to 2014.  

Since the margin in the short run to lower costs is limited, the intensified 

competition will result in lower markups. The increased availability of price information 

in nearby markets will induce more widespread sales and underpricing. That is indeed 

what we find in the specification including firm- and woreda-level controls in the 

columns (5) and (6). 
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Table 26 DID Results on Log of Markup (ACF) 
 

VARIABLES 
 

Baseline Specifications 

Firm-
level 

Controls 
 

Woreda-
level 

Controls 
 

Firm- and 
woreda-

level 
Controls 

(1) 
 

(2) 
 

(3) 
 

(4) (5) 
 

(6) 
 

       
Mobile 
Access 

-0.0036 
(0.0362) 

-0.0048 
(0.0364) 

-0.0095 
(0.0346) 

-0.0314 
(0.0256) 

-0.2594** 
(0.099) 

-0.2376*** 
(0.0703) 

       
Observations 5,011 5,011 5,011 5,011 551 551 

 
Number of 
Firms 
 

2,118 2,118 2,118 2,118 505 505 

Firm FE Yes Yes Yes Yes Yes Yes 
Sector FE No Yes Yes Yes Yes Yes 
Year FE No No Yes Yes Yes Yes 

 
 
Note: Columns (1)-(3) are the baseline specifications. Columns (4) and (5) add firm- and Woreda-level 
controls respectively, while Column (6) includes both levels of controls. The firm-level controls include 
total factor productivity, log of labor, and log of capital; the Woreda-level controls are population and 
consumption per capita of the woreda. Robust standard errors are clustered on Woreda. Robust standard 
errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
 
 
 
 
 

We report in Table 27 below that when woreda and firm level controls are 

included in the specification, we identify that firms operating in woredas with improved 

mobile access due to the 3G network inaugurated in 2008 experience 0.87% to 0.91% rise 

in labor productivity. This evidence is consistent with our conjecture that a key channel 

whereby expanded mobile communication access is through more stringent market 

competition. This works through the demand side due to the closing of the gap in price 

information between buyers and sellers. When information is less asymmetric, customers 
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have more choice, inducing competition. As a result, profit margins are compressed and 

firms have more incentives to reduce costs through improved productivity.   

 
 
 
 
Table 27 DID Results on Log of Labor Productivity 
 

VARIABLES 
Baseline Specifications 

Firm-

level 

Controls 

Woreda-

level 

Controls 

Firm-and 

Woreda-

level 

Controls 

(1) (2) (3) (4) (5) (6) 

       

Mobile  0.1248 

(0.1969) 

0.1279 

(0.1992) 

0.1801 

(0.1916) 

0.2595 

(0.1865) 

0.8747** 

(0.4333) 

0.9109** 

(0.3877) 

       

Observations 4,534 4,534 4,534 4,534 517 517 

Number of 

Firms 

1,983 1,983 1,983 1,983 478 478 

Firm FE Yes Yes Yes Yes Yes Yes 

Sector FE No Yes Yes Yes Yes Yes 

Year FE No No Yes Yes Yes Yes 
 
Note: Columns (1)-(3) are the baseline specifications. Columns (4) and (5) add firm- and Woreda-
level controls respectively, while Column (6) includes both levels of controls. The firm-level controls 
include total factor productivity, log of labor, and log of capital; the Woreda-level controls are 
population and consumption per capita of the woreda. Robust standard errors are clustered on Woreda. 
Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1) 
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With more competition and lower profit margins, the incentives to lower 

production costs are magnified. This induces firms to attempt lowering production costs 

to increase profitability. If productivity-enhancing investments are expanded, this can 

induce both higher labor productivity as well as TFP. In Table 28, it is notable that the 

coefficient for the regression with firm-level controls is significant at the 10% level. 

These effects are not estimated very precisely but suggest a possible rise of about 4% in 

firm TFP growth, when firm-level controls are included, in woredas subject to expanded 

mobile telecommunications access.  

 
 
 
 

Table 28 DID Results on Log of Total Factor Productivity (ACF) 
 

VARIABLES 

Baseline Specifications 

Firm-

level 

Controls 

Woreda-

level 

Controls 

 

Firm-

and 

Woreda-

level 

Controls 

(1) (2) (3) 

 

(4) (5) 

 

(6) 

 

       

Mobile Cards 0.0269 

(0.023) 

0.0262 

(0.0219) 

0.038* 

(0.0227) 

0.0442* 

(0.0234) 

0.1478 

(0.1146) 

0.1396 

(0.1024) 

       

Observations 5,192 5,192 5,192 5,192 582 582 

Number of 

Firms 

2,135 2,135 2,135 2,135 531 531 

 

Firm FE 

 

Yes 

 

Yes 

 

Yes 

 

Yes 

 

Yes 

 

Yes 

Sector FE No Yes Yes Yes Yes Yes 

Year FE No No Yes Yes Yes Yes 
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Note: Columns (1)-(3) are the baseline specifications. Columns (4) and (5) add firm- and Woreda-
level controls respectively, while Column (6) includes both levels of controls. The firm-level controls 
include total factor productivity, log of labor, and log of capital; the Woreda-level controls are 
population and consumption per capita of the woreda. Robust standard errors are clustered on Woreda. 
Robust standard errors in parentheses. (*** p<0.01, ** p<0.05, * p<0.1) 

 
 
 
 
 
To the extent that 3G catalyzed competitive dynamics, we expect that the induced 

acceleration in productivity growth would increase labor demand. This expansion in job 

creation in manufacturing would be reflected in higher employment.6 As described in 

Table 29, there is some evidence of positive employment effects, indicating that firms in 

the treated woredas tend to hire 11-19% more employees than firms in the untreated 

woredas. While the fixed effects model in the previous section (Table 24) found 16.4-

17.1% growth rate in employment, it is noteworthy that the DID analysis does not find 

such increase when woreda and firm level controls are added, perhaps due to the 

significant reduction in the sample size. However, in the baseline specifications in 

columns (1) – (3), the DID regressions find positive employment effects. In particular, 

when all the fixed effects are included in column (3), the effect size is not greatly 

different from the magnitude from the fixed effects model, which is at approximately 

12%.   

 

 
6 As the manufacturing firms operate largely in the formal sector, it is likely that formal employment is 
boosted through the expansion of mobile communication. This could be important evidence in the context 
of a JET policy agenda. 
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Table 29 DID Results on Log of Employment  
 

VARIABLES 

Baseline Specifications 
Firm-
level 

Controls 

Woreda-
level 

Controls 

Firm-
and 

Woreda-
level 

Controls 

(1) (2) (3) 
 

(4) (5) 
 

(6) 
 

       
Mobile Cards 0.1917** 

(0.0745) 
0.1289** 
(0.0666) 

0.1158* 
(0.0699) 

-0.0048 
(0.0219) 

0.0283 
(0.1661) 

-0.0122 
(0.0269) 

       
Observations 5,050 4,737 4,737 4,737 578 578 
Number of 
Firms 

2,033 2,013 2,013 2,013 527 527 

Firm FE Yes Yes Yes Yes Yes Yes 
Sector FE No Yes Yes Yes Yes Yes 
Year FE No No Yes Yes Yes Yes 
 
Note: The firm-level control variables include total factor productivity, log of deflated capital, 
and log of labor. All specifications from (1) to (4) are clustered at the Woreda level. Robust 
standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1) 
 
  
 
 
 

The estimates of the employment effect are weakly or moderately significant. But 

the results suggest firms exposed to heavier competition by better mobile communication 

access expand the size of the firm by hiring more employees. This pattern is consistent 

with higher labor productivity due to the intensification of competition in woredas with 

more improvement in telecommunications access.  
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3.3.	Triple	Differences:	Local	Firms	
 

In case there is some time-varying confounder that changes across woredas 

violating the parallel trend assumption (Wing, Simon, and Bello-Gomez 2018), this 

section identifies within-woreda comparison groups that are not exposed to treatment but 

are exposed to the time-varying confounder — namely, export-oriented firms.  

In particular, if our results were driven by supply-side effects of the 3G network 

rather the demand-side effect we emphasize, whereby 3G network services raise 

competition as price information becomes more widely available, both export-oriented 

and domestic-market oriented firms would experience similar boosts in firm 

performance, all other things being equal. However, if as we posit the pro-competitive 

effect of 3G is also operating through the demand-side, we expect that the export firms 

exposed to international competition beforehand will be less impacted in their 

performance by the expansion in mobile communication. 

The exporting firms only export and account for 974 observations in the panel. On 

average by year, there are 65 exporting firms. Non-exporting firms – i.e. local firms 

exclusively dedicated to the domestic market – account for 6,726 firms in the panel 

dataset and on average by year 449 firms.  

We compare whether exporting firms that are subject to the same local mobile 

communication access expansion also experience competition intensification. In 

particular, since exporting firms have been already exposed to the discipline of global 

markets, they are not impacted to the same degree as 3G closes the gap in asymmetric 

information about prices between sellers and buyers. Meanwhile, local firms are more 
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likely to experience intensified competition brought about by enhanced mobile 

communication access. This section employs the triple differences regression method to 

estimate different effects on local vs. exporting firms receive from the 3G network 

rollout. The specification for the triple differences analysis is as follows: 

 

Equation 9  
1!&" = 2 + )$3#4/56788699& + )%"#8$5!&" + )(D#90!& + ))3#4/56788699 ∗

"#8$5!&, + )*D#90!& ∗ 3#4/56788699!&" + )+D#90!& ∗ "#8$5!&" + )-D#90!& ∗

3#4/56788699& ∗ "#8$5!&" + -" +	,! +	E!&"                                                       

 

where, 1!&" is a set of firm performance measurements of firm / in woreda ? in 

year 0. 3#4/56788699& refers to a dummy variable for woreda ? that have above median 

increase in share of households with mobile expenses (i.e. mobile cards and mobile 

apparatus) that are likely associated with smartphones, between 2004 and 2011. D#90!& is 

a dummy variable for firm / in woreda ? in post 2008 (i.e. the treatment group). "#8$5!&" 

is a dummy variable for firm / in woreda ? in year 0 that is 0 of there is any engagement 

export markets, and 1 otherwise. -"	 and ,! are year fixed effects and firm fixed effects 

respectively. Also, E!&, is an idiosyncratic error. In the triple difference regression 

(Equation 9), the coefficient of interest is )-, which estimates the firm type-specific 

impact from the mobile internet access changes in local markets in woredas.  

In comparison to the results from the DID regressions in the previous section, the 

triple differences regression results are expected to tease out whether different types of 
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firms show different firm performances when facing intensified local market competition. 

Furthermore, the triple differences method that compares changes over time of local firm 

performance in woredas with and without enhanced telecommunications access, 

compared to exporting firms, would produce unbiased results (Wing, Simon, and Bello-

Gomez 2018). 

 

3.4.	Triple	Differences:	Regression	Results	
 

We analyze triple differences estimates on local firms. Table 30 below reports 

triple differences estimates on total factor productivity using mobile cards in the baseline 

specifications without controls (Columns (1)-(3)), with firm-level controls (Column (4)), 

woreda controls and firm-woreda controls (Columns (5) and (6)).  

 
 
 
 

Table 30 Triple Differences Regression on Log of Markup (ACF)  
 

VARIABLE

S 

Baseline Specifications 

Firm-

level 

Controls 

Woreda-

level 

Controls 

 

Firm-and 

Woreda-

level 

Controls 

(1) (2) (3) 

 

(4) (5) 

 

(6) 

 

       

2008*Mobile

*Local 

-0.0289 
(0.0883) 

-0.0229 
(0.0903) 

-0.0139 
(0.0869) 

-0.0237 
(0.0785) 

-0.7122*** 

(0.2474) 

-0.4157** 

(0.2023) 

       

Observations 5,011 5,011 5,011 5,011 551 551 
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Number of 

Firms 

2,118 2,118 2,118 2,118 505 505 

 

Firm FE Yes Yes Yes Yes Yes Yes 

Sector FE No Yes Yes Yes Yes Yes 

Year FE No No Yes Yes Yes Yes 

 

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
 
 
 
 

In Table 30 above, we report significant evidence of differential markup reduction 

among non-exporting firms. When both firm and woreda controls are included, the 

additional markup decline for domestic-oriented firms is close to 40%. This complements 

the earlier DID evidence reported in Table 26 of an overall markup fall of 24% (in the 

specification with firm-woreda effects). The evidence is consistent with the demand-side 

channel from 3G network introduction being operational as competition increases.    

One consequence of stiffer price competition would be increased investments and 

efforts for productivity enhancement. As profit margins become razor thin, cost cutting is 

the main way to remain competitive. One key way to achieve lower manufacturing costs 

is through investments in technology upgrades as well as better organization of 

production. Thus, one implication of our conjectured effect of the 3G network is that 

productivity will go up. We check this hypothesis by assessing if there is a differential 

positive impact on labor productivity and TFP for non-exporters, other things equal, 

located in woredas most exposed to 3G network penetration. 

In Table 31 below, we report the impact on labor productivity for domestic-

oriented firms in woredas where the 3G network expansion led to mobile 
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communications access. Our estimates in the specification with firm-woreda controls 

show that after 2008 the non-exporting firms in treated woredas experience double output 

per worker (since labor productivity is expressed in logs) in the post period. The labor 

productivity effect is consistent with a greater impact on firms that are domestic oriented 

and for which the demand-side effect of more price information dissemination is more 

salient than for firms which are in any case exposed to market discipline from 

international competition.  

 
 
 
 

Table 31 Triple Differences Regression on Log of Labor Productivity  
 

VARIABLES 

Baseline Specifications 
Firm-
level 

Controls 

Woreda-
level 

Controls 

 
Firm-and 
Woreda-

level 
Controls 

(1) (2) (3) 
 

(4) (5) 
 

(6) 
 

       
2008*Mobile*Local 0.2028 

(0.2555) 
0.1859 

(0.2594) 
0.178 

(0.2558) 
0.1201 

(0.2642) 
2.0407*** 
(0.6361) 

2.1445*** 
(0.6363) 

       
Observations 5,011 5,011 5,011 5,011 551 551 
Number of Firms 2,118 2,118 2,118 2,118 505 505 

 
Firm FE Yes Yes Yes Yes Yes Yes 
Sector FE No Yes Yes Yes Yes Yes 
Year FE No No Yes Yes Yes Yes 

 
 
Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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In Table 32 below, we also show the evidence from our exploration of the 

productivity channel through the impact on TFP post-2008 for firms in treated woredas 

that do not export. There is some evidence that TFP, like labor productivity, was boosted 

by the introduction of 3G networks for non-exporting firms in woredas with expanded 

access to mobile telecommunications. The estimated effect of 9% is significant at the 5% 

significance level in the specification with firm controls. However, it vanishes in the 

specifications with woreda controls. 

 
 
 
Table 32 Triple Differences Regression on Total Factor Productivity (ACF)   
 

VARIABLES 

Baseline Specifications 
Firm-
level 

Controls 

Woreda-
level 

Controls 

 
Firm-and 
Woreda-

level 
Controls 

 

(1) (2) (3) 
 

(4) 
 

(5) 
 

(6) 
 

       
2008*Mobile*Local 0.08* 

(0.0475) 
0.0893* 
(0.0468) 

0.0835* 
(0.0427) 

0.0899** 
(0.0425) 

0.319 
(0.2496) 

0.3404 
(0.2372) 

       
Observations 5,192 5,192 5,192 5,192 582 582 
Number of Firms 2,135 2,135 2,135 2,135 531 531 

 
Firm FE Yes Yes Yes Yes Yes Yes 
Sector FE No Yes Yes Yes Yes Yes 
Year FE No No Yes Yes Yes Yes 

 
 

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1  
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An important question is whether the pro-competitive effect of 3G beyond 

impacting markups and productivity also leads to the creation of more and better jobs. In 

particular, we posit that as a consequence of higher productivity there is a larger labor 

demand for firms exposed to intensified price competition. This would result in higher 

employment and wages. The evidence reported in the appendix Tables A.2 and A.3 

appears weak but suggests faintly, only 10% significance level and not across all 

specifications. Confirming if this channel may operational, whereby increased marginal 

productivity of labor yields improvements in formal job creation and wages, would 

require more accuracy and precision that will be sought through lowering measurement 

error and potential identification enhancements.     

 

V. Discussion 

 

 This essay analyzed the impact of the improved internet access in Ethiopia in 

2008 on firm performance. While the previous studies mainly focused on the supply 

channel of productivity-gaining effect of better access to the internet, the focus of this 

study is on the demand-side. More information on pricing becomes available online to 

consumers, which would intensify competition among firms. This, in turn, lowers price 

dispersion and markups, ultimately boosting firm performances such as productivity, 

wage, and employment.  

 As a base estimation strategy, the fixed effects model was employed and found an 

increased in total factor productivity in the firms that located in the woredas with 
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enhanced access to internet. In terms of a general positive impact of mobile technologies 

on firm productivity via innovation, this finding echoes with previous studies (Bartel, 

Ichniowski, and Shaw 2007; Brynjolfsson et al. 2008; Akerman, Gaarder, and Mogstad 

2013).  

 A positive employment effect was also found, which is consistent with other 

research. For example, Hjort and Poulsen (2019) report similar positive employment 

effect on households by internet access. The authors find 6.9%p and 13.2 %p increase in 

employment rate in the two groups of African countries covered by Demographic Health 

Surveys, exploiting an exogenous shock of submarine internet cables arrival on the coasts 

of African countries in the 2000’s. Our finding is consistent with internet access boosting 

labor productivity – thereby increasing labor demand. 

 Impacts on wages through the channel of consumer-side information symmetry 

appear to be model sensitive. While we found some positive effects in wages, the 

estimates are weakly significant and fluctuate across the model specifications. In 

particular, it is puzzling that wage of female workers increase by 47% when the general 

wage effect is approximately 10% and increase in wage of male workers is 7%. Although 

further research is needed, perhaps firms with enhanced productivity attract eligible 

female workers potentially earning less in informal jobs with high wages.  

 Utilizing the exogenous shock of introducing 3G technologies in 2008 in 

Ethiopia, this essay employed the differences-in-differences method. The findings 

support the hypotheses: intensified competition brought by the consumer-side leads to 
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firms to reduce markups, which ultimately increases firms’ productivity and creates more 

jobs.  

While the previous studies mainly focus on firm productivity measures and 

employment effects from enhanced internet technology, it is noteworthy that this essay 

finds a negative impact on markups by consumers’ better knowledge of prices. We 

conjecture that this would in turn impact the distribution of product unit values across 

different woredas in Ethiopia. However, we were not able to obtain unit values from the 

Ethiopian manufacturing panel data to conduct the price dispersion analysis for a 

substantial number of products. In future research, we plan to also explore whether 

household survey data analysis could provide evidence on the variation in price 

information access across years and districts. 

 Finally, by employing triple differences method, we find that the demand-side 

channel of increased competition may be magnified in domestic-oriented firms. Markups 

are reduced by 40%, which is considerably higher than the markup reduction in the 

differences-in-differences (24-26%). Also, labor productivity doubles in local firms while 

the general increase in labor productivity is approximately 90%. This finding is 

consistent with the previous research that find larger impact on productivity in non-

exporting firms than in exporting firms from the connection of internet (Clarke et al. 

2015).  
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VI. Conclusion: Essay III 

 

The overall evidence on a number of outcomes measuring firm performance 

indicates that in woredas with higher customer mobile communication access, including 

household internet access, after the rollout of the 3G broadband network in 2008, and 

especially for firms focused on domestic markets, manufacturers tend to have lower 

markups, higher productivity and also faster growth in employment as well as wages. 

One open question is whether the potential competition, driven by the increased 

internet access of buyers which help them find out best alternative prices at their 

fingertips, yields Bertrand competition (sellers underprice each other to capture higher 

market share) or vertical differentiation (sellers upgrade product quality to capture higher 

market share). For example, Kugler and Verhoogen (2012) provide evidence of the realm 

of quality upgrading for manufacturing competition in Colombia. Our prior is that price 

competition would be more dominant for relatively homogenous goods (e.g., cement, 

concrete, flour, bricks, cloth, etc.), and that quality upgrading competition would be more 

salient for heterogenous goods.  Indeed, we use CPI survey data to compare the standard 

deviations of retail prices for selected commodities based on surveys in 2008 and 2010 

for the month of September. We find that the introduction of 3G is associated with the 

reduction in dispersion in more homogeneous products like cement, mobile phone 

apparatus, imported rice and some varieties of barley. By contrast, the price dispersions 

of items such as beer, coffee beans, cotton and wheat have increased. See Table A.1 in 

the appendix. 
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Although it is standard in the trade literature to emphasize the Rauch (1999) Index 

as a measure of horizontal differentiation, its focus on product homogeneity is better 

interpreted as reflecting differentiation more generally (i.e. both horizontal and vertical). 

Indeed, homogenous goods are those traded on a commodity exchange or those that have 

a quoted price in industry trade publications. Interestingly, the degree of price 

information accessibility is directly related by Rauch with limited scope for product 

differentiation. Hence, we will explore also the differential impact on homogenous good 

suppliers, operating in markets mainly with price competition, as opposed to suppliers in 

differentiated product markets, competing as well through quality upgrading.   

One additional feature worth studying is small versus large firm size or even more 

interestingly startups and young firms versus established ones. The established ones have 

large and strong customer bases and their price information is commonly or more likely 

known through other channels like social capital. We expect the effect of 3G to be more 

pronounced in the pricing behavior of the newcomer firms than the established ones. 

Finally, conditional on future data access, we plan to investigate the role of road 

connectivity and other infrastructure variables affecting market integration that could 

influence geographical variation of product price dispersion and firm performance. 
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CONCLUSION 

With a purpose of shedding light on the role of households in aid and market-

enhancing interventions, this dissertation analyzed anti-poverty programs and exogenous 

shock of enhanced internet access in Ethiopia. As a primary unit of consumption, this 

dissertation emphasized that the household is an important element in better designing 

development programs. 

In two essays, Chapter One showed that the intrahousehold bargaining power 

dynamics affect the outcomes of transfer and loan programs. Essay I suggested that the 

female-led innate structure of decision-making mechanisms may be a key pathway in 

enhancing household welfare by aid transfer programs. Focusing on the gender of loan 

recipients, Essay II confirmed that loan programs may achieve better household outcomes 

when the recipients are female.  

Taking the traditional view on the household as consumers, Chapter Two 

analyzed how better-informed consumers with enhanced internet access ultimately 

increase firm performances with a potential of creating more jobs. In this regard, market-

promoting aid programs such as Feed the Future by the United States government7 may 

expand the focus to investing in internet access technologies in developing countries to 

 
7 https://www.feedthefuture.gov/country/ethiopia/ 
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improve business environment by closing the gap in price information asymmetry 

between consumers and producers.   
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APPENDIX 

Table 33 Price dispersion for selected products (based on September retail price 
survey) 

 
 

Products  

 
 

 

Std. dev. 

2007 
 

Std. dev. 

2008 

Std. dev. 

2010 

Δ 2008 -07 

 
 

Δ 2010 -08 

 
 

 

Barley Black Kg 0.73 1.24 1.28 0.51 0.04 

Barley Mixed Kg 0.54 1.25 0.98 0.71 -0.27 

Barley White Kg 0.77 1.43 1.32 0.66 -0.11 

Barley for Beer Kg 0.71 0.79 1.55 0.08 0.76 

Beer (Bedele) 330cc 0.38 0.64 0.79 0.25 0.16 

Beer (Harar) 330cc 0.34 0.50 0.77 0.16 0.27 

Beer (Meta Abo) 330cc 0.30 0.37 0.71 0.07 0.34 

Cement/Bag/(Local) 

50Kg 15.59 27.33 20.56 11.75 -6.78 

Coffee Beans Kg 4.66 4.87 8.80 0.21 3.93 

Cotton Kg 2.07 2.45 4.23 0.38 1.78 

Maize (White) Kg 0.51 0.89 0.93 0.38 0.04 

Mobile Apparatus 

(Nokia6200) No 175.68 98.49 81.69 -77.20 -16.80 

Rice (Imported) Kg 0.63 1.20 1.18 0.56 -0.02 

Sugar Kg 0.67 0.71 1.25 0.05 0.54 

Wheat Black (Red) Kg 0.68 1.19 1.26 0.51 0.07 

Wheat White Kg 0.51 0.89 1.08 0.38 0.19 

  
Source: Central Statistics Agency of Ethiopia.  
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Table 34 Triple Differences for Log of the Wage 

 VARIABLES 

Baseline Specifications 
Firm-
level 

Controls 

Woreda-
level 

Controls 

Firm-
and 

Woreda-
level 

Controls 
 

(1) (2) (3) 
 

(4) 
 

(5) 
 

(6) 
 

       
2008*Mobile*Local 0.2216* 

(0.1323) 
0.2199* 
(0.13) 

0.0948 
(0.1682) 

-0.0546 
(0.1214) 

0.6453 
(0.6059) 

0.3822 
(0.3844) 

       
Observations 4,740 4,740 4,740 4,740 577 577 
Number of Firms 2,015 2,015 2,015 2,015 526 526 
Firm FE Yes Yes Yes Yes Yes Yes 
Sector FE No Yes Yes Yes Yes Yes 
Year FE No No Yes Yes Yes Yes 

 
Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
 

Table 35 Triple Differences for Log of Employment 

VARIABLES 

Baseline Specifications 
Firm-
level 

Controls 

Woreda-
level 

Controls 

 
Firm-
and 

Woreda-
level 

Controls 

(1) (2) (3) 
 

(4) (5) 
 

(6) 
 

       
2008*Mobile*Local 0.1704 

(0.1068) 
0.1733* 
(0.1044) 

0.1742 
(0.1235) 

0.0181 
(0.0233) 

0.4835 
(0.5399) 

0.0856 
(0.0803) 

       
Observations 4,737 4,737 4,737 4,737 578 578 
Number of Firms 2,013 2,013 2,013 2,013 527 527 
Firm FE Yes Yes Yes Yes Yes Yes 
Sector FE No Yes Yes Yes Yes Yes 
Year FE No No Yes Yes Yes Yes 

 
Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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