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Motivated by the importance of intra-household dynamics both for the success of development policies 
and for the effectiveness of interventions intended to enhance social welfare, we study spouses’ 
differences in risk preferences, the relative influence of spouses on household decisions under risk, and 
their implications on household educational and medical expenditure decisions in rural Cameroon. Our 
study is based on the results from an artefactual field experiment in which husband and wife are asked to 
choose between different pairs of risky lotteries first individually participated in isolation and then jointly 
as a couple. We use experimental results to gauge on spouses individual and joint risk profiles, as well as 
on the influence that each spouse’s preferences have on the joint risk profile. The obtained indicators in 
combination with information collected with a household survey are used to answer the following 
questions: (i) Are there differences in risk preference between husbands and wives within households?; 
(ii) are there differences in the relative influence of each spouse over joint decisions involving risk?; and 
(iii) how does this relative influence affect households’ expenditure profiles and investment decisions?  

Our results provide evidence of risk aversion among husbands, wives, and couples (i.e. husband and wife 
together) on average, in which husbands are more risk averse than wives and couples. We identify some 
factors influencing the heterogeneity in risk preferences between spouses including whether the wife 
chose her husband for marriage and whether the wife worked during the past year. For the relative 
influence of spouses over couple’s decisions under risk, we find variables that increase the likelihood that 
one spouse is closer to the couple. Moreover, using a proxy for female bargaining power based on the 
difference in choices between each spouse and the couple, we find that monogamous wives are more 
likely to be more empowered than polygamous wives. At the same time, monogamous wives married to 
Muslim husbands are more likely to be less empowered than monogamous wives married to non-Muslim 
husbands. Lastly, we find that the proxy for female bargaining power is positively correlated with 
educational and medical expenditures.  Our results provide a deeper insight into intra-household 
dynamics in the studied area, but more research is required to continue informing policy and supporting 
the generation of more effective development strategies in the region.  

 

 

 

 

 

 

 

 

 

1. Introduction 

Risk is intrinsic to everyone’s daily life and many decisions revolve around risk considerations. Economic 

decisions made by households are no exception; yet, neo-classical economics has failed to adequately 
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capture dynamics among household members (de Palma et al. 2011, Drichoutis & Koundouri 2012, 

Carlsson et al. 2013). Expected Utility models treat households as homogenous units with analogous 

preferences, allocating (scarce) resources to maximize joint welfare (Becker 1974, Chiappori and Meghir 

2015). Under the unitary household model, consumption choices are modeled as a constrained utility 

maximization by a single decision-maker subject to a pooled resource constraint (Becker 1974). This 

assumption of a unitary household ignores the relative influence each household member has on the 

decision process and any differences in risk preferences among them. As a result, this unitary household 

model may not provide an accurate representation of household decisions ignoring, amongst other things, 

individual spouses’ preferences and their relative influence on joint decisions (Carlsson et al. 2012, 

Sheremenko & Magnan 2015). Given the important influence of household heads and their spouse(s) over 

the allocation of households’ resources, a lack of understanding of between-spouses/intra-household 

decision making processes may hinder the effectiveness of development policies targeting households’ 

decisions. 

In recent years, economists have acknowledged the complexity of intra-household dynamics, developed 

models taking into account the heterogeneity in preferences of different (key) household members, and 

therefore moved closer to an accurate representation/understanding of real world dynamics (Alderman 

et al. 1995; Bateman and Munro 2003, 2005, 2009; de Palma et al. 2011; Carlsson et al. 2012, 2013; de 

Brauw and Eozenou 2014; Butle et al. 2015; Castilla 2015; Sheremenko and Magnan 2015).  While some 

of these models study heterogeneity in preferences within households, only some compare individual and 

joint decisions of spouses (Bateman and Munro 2005, 2009; de Palma et al. 2011; Carlsson et al. 2012, 

2013; Butle et al. 2015). In reality, intra-household choices are affected by the bargaining power of each 

spouse (Sheremenko & Magnan 2015). Understanding female bargaining power is important as studies 

have observed stronger preferences for child schooling and health outcomes among females (Hoddinott 

and Haddad 1995, Duflo 2003). Also, women are less likely to allocate resources towards alcohol or 
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tobacco (Hoddinott and Haddad 1995). Understanding these differences in preferences can facilitate the 

accumulation of human capital and ultimately result in better household outcomes. Taking into account 

spouses’ influence on household decisions can therefore help researchers and policy makers design better 

development programs.  

New advances in the literature have penetrated the policy sphere, and they are increasingly raising policy 

makers’ awareness of the importance of intra-households dynamics and gender issues for development 

effectiveness (Doss 2013). This awareness has motivated increasing efforts to understand: i) the 

heterogeneity in risk preferences across spouses, which has been found to be gender specific in different 

contexts, ii) the relative influence of respective preferences on household joint decisions (i.e. bargaining 

power), and iii) their repercussions on the allocation of resources within a household. 

Motivated by the importance of intra-household dynamics and gender issues both for the success of 

development policies and for the effectiveness of interventions intended to enhance social welfare, we 

study intra-household differences in risk preferences, the relative influence of spouses on household 

decisions, and their implications on household investment decisions in rural Cameroon. Our study is based 

on the results from a lab-in-the-field risk experiment in which husband and wife individually participated 

in isolation and then participated together as a couple. Using the experimental results, we focus on 

specific differences between spouses, and spouses’ individual influence over the couple’s joint decision, 

and answer the following questions: (i) Are there differences in risk preference between husbands and 

wives within households?; (ii) are there differences in the relative influence of each spouse over joint 

decisions involving risk?; and (iii) how does this relative influence affect households’ expenditure profiles 

and investment decisions? By investigating these questions, we intend to enhance the understanding of 

the dynamics underlying households’ investment decisions in less developed countries.  
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Our results provide evidence of risk aversion among husbands, wives, and couples (i.e. husband and wife 

together) on average, in which husbands are more risk averse than wives and couples. We identify some 

factors influencing the heterogeneity in risk preferences between spouses including whether the wife 

chose her husband for marriage and whether the wife worked during the past year. For the relative 

influence of spouses over couple’s decisions under risk, we find variables that increase the likelihood that 

one spouse is closer to the couple. Moreover, using a proxy for female bargaining power based on the 

difference in choices between each spouse and the couple, we find that monogamous wives are more 

likely to be more empowered than polygamous wives. Moreover, monogamous wives married to Muslim 

husbands are more likely to be less empowered than monogamous wives married to non-Muslim 

husbands. Lastly, we find that the proxy for female bargaining power is positively correlated with 

educational and medical expenditures.  Our results provide a deeper insight into intra-household 

dynamics in the studied area, and can inform policy and support the generation of more effective 

development strategies in the region.  

2. Literature Review 

To better understand household’s decisions, experiments have been employed to study intra-household 

dynamics and gender differences in preferences.  While differences in risk preferences is a major 

component of our paper, it is worth mentioning studies that document other intra-household and gender-

specific differences in preferences. For instance, Bateman and Munro (2009) use a choice experiment 

given to cohabiting couples to study differences between household and individual valuations of dietary 

health risks. They find significant differences between the values calculated from joint versus individual 

responses as well as between men and women. Carlsson et al. (2012) study differences in intertemporal 

choices among households. They analyze the relative influence of husband’s and wife’s own choices on 

their joint decisions and find that in the majority of the households, husbands have stronger influence 
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over joint decisions relative to wives. Castilla (2015), using a trust game among married couples, finds that 

men return significantly more money than women. However, prior non-cooperation behavior among 

husbands is associated with less sharing by their wives. Lastly, de Brauw (2015) studies the way women’s 

empowerment affect crop productivity and finds that the ability to make decisions in positively correlated 

with additional control over family income. These papers illustrate the expansion in the understanding of 

the heterogeneity in preferences within households that goes beyond differences in risk preferences. 

Our study on intra-household dynamics and spouses’ differences in risk preferences builds upon existing 

literature. Bateman and Munro (2005) is one of the first studies that looks at joint decisions among 

couples. Using experimental data from couples in Norwich, United Kingdom, they conclude that couples’ 

joint choices are typically more risk averse than those made by individuals. Moreover, when studying 

whether couples’ behavior follows the axioms from Expected Utility theory, they find that couples also 

exhibit the same anomalies observed among individuals. De Palma et al. (2011) use a series of binary 

choices with a sure amount as the safer choice to estimate both the spouses’ and the couple’s degrees of 

risk aversion in Germany. They focus on the dynamics of the decision-making process among couples and 

conclude that the balance of power is changeable. In most cases, the male partner has more decision-

making power at the beginning. However, female partners gain more power over the course of the 

experiment. They find that the average couple tends to be less risk averse than its average members (de 

Palma et al. 2011).  

Among the different experimental designs, two lab-in-the-field experiments appear to be the most 

popular methods to elicit risk preferences. Holt and Laury’s (2002) multiple price lotteries experiment, in 

which the payoffs are fixed and the probabilities change in each choice task, has been widely employed 

to derive risk preferences in the literature (Drichoutis & Koundouri 2012, Carlsson et al. 2013, de Brauw 

& Eozenou 2014). On the other hand, Tanaka et al. (2010) elicitation method is also commonly used 

(Tanaka et al. 2010, Sheremenko & Magnan 2015). Their method is different from Holt and Laury’s (2002) 
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as they employ three series of paired lotteries with a total of thirty-five choices that are used to derive 

three parameters from Prospect Theory (Kahneman & Tversky 1979). Besides the concavity of the utility 

function that has been used to characterize risk preferences, their method also derives parameters for 

nonlinear probability weighting and loss aversion. Differently from Holt and Laury (2002), they enforce 

monotonic switching, preventing subjects from switching more than once and enforcing the direction of 

the switch. Enforcing consistent choices (i.e. a single switching point) could bias the results, as individuals 

who would behave inconsistently are kept in the sample (Charness et al. 2013). In essence, if inconsistent 

choice data is treated as noise and is dropped from the analysis, researchers can be confident that the 

subjects in the remaining sample understood the instructions and are revealing their true preferences 

(Charness et al. 2013).  

Tanaka et al. (2010) study risk preferences in Vietnamese villages and find that village mean income is 

correlated with risk and time preferences. However, they do not study intra-household dynamics or 

spouses’ differences in preferences. Sheremenko and Magnan (2015) follow Tanaka et al.’s (2010) 

elicitation method and study the way experimentally derived risk parameters of individual spouses in 

farming households affect fertilizer use in Kenya. They also analyze the relation between female 

bargaining power, risk preferences, and household’s agricultural choices and find that more empowered 

women who are more risk and loss averse apply less fertilizer than disempowered females in collective 

households. 

Our paper utilizes data from a lab-in-the-field experiment that follows Holt and Laury’s (2002) elicitation 

method. The study that is most related to ours is Carlsson et al. (2013), as they study the relation between 

couple’s joint and individual spouses’ choices using Holt and Laury’s (2002) risk experiment in rural China. 

They observe that the joint decision is typically closer to the husband’s decision and the couple is typically 

less risk averse than the husband. Moreover, they study factors that favor a stronger influence of the wife 

over the joint decision. For instance, female preferences tend to be better reflected in the joint decision 
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in wealthier households. De Brauw and Eozenou (2014) also follow Holt and Laury (2002) and design a 

hypothetical experiment to elicit risk preferences focused on sweet potato production in Mozambique. 

They use their lab-in-the-field experiment to test different models of risk preferences, and they observe 

that rank dependent utility dominates expected utility theory. Furthermore, they reject the Constant 

Relative Risk Aversion (CRRA) hypothesis. 

We contribute to the literature by expanding the understanding of intra-household dynamics using a 

unique dataset that contains information on 1689 households from rural Cameroon. The size of our 

sample is very large relative to other studies2, and it includes results from a lab-in-the-field experiment 

for the head of the household, his wife, and the couple together. Using this large dataset, we study 

spouses’ heterogeneity in risk preferences and the relative influence each spouse has on the decision 

process. We compare our results to previous studies. In addition, we construct a new proxy measurement 

of female bargaining power using individual spouses’ and couple’s experimental results. We contribute to 

the literature by analyzing factors that affect female empowerment and the relation between wife’s 

bargaining power and household educational and medical expenditures. 

 

 

 

 

                                                           
2 Bateman and Munro’s (2005) sample has 76 couples; de Palma et al. (2011) have information on 22 couples who 
answered 3828 lotteries; Carlsson et al. (2012) has information on 101 couples; Carlsson et al. (2013) uses a 
sample of 117 households; de Brauw and Eozenou (2014) have information on 682 farmers from 439 households;  
Castilla (2015) has information on 188 married couples; and Sheremenko and Magnan (2015) has information on 
304 individuals from 172 households.  
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3. The Experiment  

3.1 Data Collection and Sample 
 

Our study was conducted in 200 rural villages in the Adamawa region of Cameroon (See Figure 1 for a 

map). The data collection was fundedby the Dutch National Science Foundation3 and carried out with the 

support of the Netherlands Development Organisation (NSV) and the Cameroonian Institute of Statistics 

(INS).These villages were randomly selected from a homogeneous sub-population (stratum) of all villages 

in the region (contained in 2005 census).  

Figure 1 – Cameroon Map4 

 

                                                           
3 Nederlandse Organisatie voor Wetenschappelijk Onderzoek (NWO) grant number 453-10-001. The funding came 
through the “Biogas Research and Innovation Project.” This project is linked to the Cameroonian National Biogas 
Programme, which was implemented in collaboration with the Cameroonian ministry of Water and Energy and the 
Cameroonian National Institute of Statistics. 
4 http://static.cameroonweb.com/GHP/img/pics.org/Regional-Map.jpg Accessed on: 6/10/2016 

http://static.cameroonweb.com/GHP/img/pics.org/Regional-Map.jpg
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Between May and July of 2013, 3600 households heads residing in the selected villages were administered 

a questionnaire capturing the living conditions of people in the region. The same group of households 

were visited again between October and December of 2013 to take part of a sequence of lab-in-the-field 

experiments measuring individuals’ risk preferences and social preferences (i.e. altruism, trust, 

trustworthiness and distributional preferences). The Cameroonian National Institute of Statistics (INS) 

helped with the data collection. The coordination and supervision of the project were led in collaboration 

with five senior INS members, two5 Ph.D. and two MSc students from Wageningen University. The project 

hired and trained6 150 enumerators for the data collection, who were either current or formers students 

from the University of Ngaoundere or former INS workers who were very proficient. Having local 

enumerators was extremely important to overcome language and cultural barriers. Every four to six 

enumerators were assigned to a team that was coordinated by a team leader. At the same time, team 

leaders were supervised by the five senior INS members and the PhD and MSc students.  

From the 3600 households in the initial sample, 3195 participated in the lab-in-the-field experiments. 

Given our research questions, we focus on households in which we observe responses for the lab-in-the-

field risk preference experiment for the male head of the household, his wife or female partner, and the 

joint decision. In polygamous households, the wife was selected by the husband. Given this criteria, our 

sample includes married couples as well as couples living under common law, and it excludes single 

                                                           
5 Including Niccolo Meriggi, who provided the sampling, design, questionnaires, and training manual, and who also 
administered all the training.   
6 For each round of data collection, manuals and survey instruments were tested with a group of 10 enumerators 
first. Each pre-test lasted for about 12 days, and it consisted of lectures and simulations for the first week. The 
training continued by testing all instruments for 2 to 3 days at pre-test villages, five villages that were not part of 
the study sample. Improvements derived from this pre-test and training session were incorporated in the main 
training session for 170 enumerators. This main training lasted between 14 and 18 days, and it followed a similar 
format as the pre-test training. After the 10th day, enumerators were divided into smaller groups and went 
through some simulations supervised by previously trained enumerators. Enumerators were assessed throughout 
the training, and only the best performing enumerators were retained for the experiment.  



11 
 

individuals, widows, widowers, and divorcees. This subset of couples has 1689 households. The following 

table includes the average of several demographic characteristics. 

Table 1 - Summary Statistics: 

Variable Mean 

Wife's age 32.62 

Husband's age 45.89 

Older wife (=1) 0.01 

Wife is Muslim (=1) 0.83 

Husband is Muslim (=1) 0.84 

Monogamous household (=1) 0.52 

1st wife in polygamous household (=1) 0.33 

Number of wives 1.69 

Number of children 5.19 

Number of sons 2.72 

Number of daughters 2.47 

Same ethnicity among spouses (=1) 0.87 

Dowry was paid by husband (=1) 0.97 

Wife chose husband (=1) 0.32 

Wife worked during the year (=1) 0.68 

Husband worked during the year (=1) 0.96 

Relative welfare7  2.85 

Wife went to school (=1) 0.28 

Husband went to school (=1) 0.4 

Husband's expenditure on wife(s) 16.04 

Number of observations 1689 

 

From Table 1, we observe that husbands8 are over 10 years older than wives9 on average.  Most of our 

sample contains husbands and wives who are Muslim, and their religions are highly correlated.  Around 

half of our sample lives in a monogamous household. Amongst polygamous households, the first wife is 

more likely to be chosen as “game partner” by the male household head. The average number of children 

                                                           
7 Based on the following question: In your opinion, how is your household level of welfare relative to others in the 
village? =1 if much worse, =2 if worse/lower, =3 if the same, =4 if better, and = 5 if much better. 
8 For now on, husbands refer to male heads of households, which include married men and men from common law 
partnerships.  
9 Wives refer to the female partner of the head of the household, and it includes both married women and women 
living under common law unions.  
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per household is around 5, but there is a higher number of sons than daughters on average. The majority 

of couples belong to the same ethnic group, and the majority of husbands paid a dowry for their wives. 

Only a third of wives were able to choose their husbands when they got married, as opposed to having a 

family member choosing for them. Around 70 percent of wives and 96 percent of husbands worked during 

the past year.  Based on the question about their level of welfare relative to other households in the 

village, the average response is below the same level category. In other words, the average household 

reports a slightly lower welfare level than other households in the village. A larger percentage of husbands 

have attended school relative to wives, but we observe that the majority has not attended any school. 

Adamawa is one of the least educated regions in Cameroon. Educational participation is low as there is a 

perceived association of formal schooling with Christianity or Westernization (Usman 2006).  

3.2 Experimental Design and Procedure 
 

Risk preferences were measured for the head of the household and (one of)10 their spouses individually 

in each household, following the procedure described in Holt and Laury (2002)11.  The experiment was 

administered by two enumerators, one male and one female. The male and female enumerators 

individually interviewed the husband and the wife respectively. At first, respondents (husband and wife) 

were presented with a sequence of ten paired lotteries (See Table 2) individually in isolated locations 

within their household and were asked to decide their favoured option in each lottery over hypothetical 

gains. Then, participants were brought to the same location and worked through the same lottery choices 

together. Both male and female enumerators were present, but only one12 enumerator administered the 

                                                           
10 For polygamous households, the husband chose a wife to participate in the experiment. Among polygamous 
households that participated in the lab-in-the-field experiment, we compare wives who were selected by their 
husband to participate in the risk game with wives who were not selected.  The only major difference we find is 
age. It appears as if husbands selected older wives on average. However, for the other demographic 
characteristics, we find no statistically significant differences.  
11 From now on HL2002 
12 The male enumerator more often administered the questions for the joint couple’s portion of the experiment.  
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questions.  All choices were made with the understanding that one of the choices would be randomly 

selected as a payoff at the end of the experiment: 

Table 2 – Risk game lotteries. XAF stands for the CFA franc, the currency used in Cameroon13. 
Decision Option A Option B Expected Payoff 

 Difference 
 (Option A – Option B) 

1 1/10 of 2,000 XAF, 9/10 of 1,600 XAF 1/10 of 3,850 XAF, 9/10 of 100 XAF XAF 1165 

2 2/10 of 2,000 XAF, 8/10 of 1,600 XAF 2/10 of 3,850 XAF, 8/10 of 100 XAF XAF 830 

3 3/10 of 2,000 XAF, 7/10 of 1,600 XAF 3/10 of 3,850 XAF, 7/10 of 100 XAF XAF 495 

4 4/10 of 2,000 XAF, 6/10 of 1,600 XAF 4/10 of 3,850 XAF, 6/10 of 100 XAF XAF 160 

5 5/10 of 2,000 XAF, 5/10 of 1,600 XAF 5/10 of 3,850 XAF, 5/10 of 100 XAF XAF -175 

6 6/10 of 2,000 XAF, 4/10 of 1,600 XAF 6/10 of 3,850 XAF, 4/10 of 100 XAF XAF -510 

7 7/10 of 2,000 XAF, 3/10 of 1,600 XAF 7/10 of 3,850 XAF, 3/10 of 100 XAF XAF -845 

8 8/10 of 2,000 XAF, 2/10 of 1,600 XAF 8/10 of 3,850 XAF, 2/10 of 100 XAF XAF -1180 

9 9/10 of 2,000 XAF, 1/10 of 1,600 XAF 9/10 of 3,850 XAF, 1/10 of 100 XAF XAF -1515 

10 10/10 of 2,000 XAF, 0/10 of 1,600 XAF 10/10 of 3,850 XAF, 0/10 of 100 XAF XAF -1850 

 

From the lottery decisions, Option A is considered safer than Option B, as the difference in payoffs for 

each probability is smaller. For both options, payoffs are constant, and probabilities change for each 

decision. Looking at the expected payoff from each option, a risk neutral individual switches from Option 

A to Option B after the fourth decision. Individuals who switch to Option B after the fifth decision are 

considered risk averse and individuals who choose Option B before the fourth decision are considered risk 

lovers. The later the individual switches to Option B, the more risk averse he or she is. Moreover, for the 

tenth decision, Option B should be selected, as it clearly has a higher payoff with certainty.  Individuals 

who choose Option A at the tenth decision may not have understood the experiment.  

3.3 Inconsistent Responses  
 

Before we study intra-household and gender differences in risk preferences, we analyze the quality of the 

responses from the lab-in-the-field experiment by computing the number of inconsistent responses and 

by looking at a measurement of the understanding of the experiment. For the former, we compute the 

                                                           
13 HL2002’s payoffs were converted to the local currency.  
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number of households with inconsistent responses that arise from two reasons: either the subject chose 

Option A at the tenth lottery or the subject had multiple switching points. The following table summarizes 

the number of inconsistent responses per group based on both criteria.   

Table 3 - Summary of Inconsistent Responses  

Group 
N=1689 

Number 
choosing 
Option A on 
10th lottery 

Percentage Number 
with 
Multiple 
Switching 
Points  

Percentage Number with 
both 
inconsistencies 

Percentage 

Husbands 248 15.68% 295 17.47% 513 30.37% 

Wives 147 8.7% 419 24.81% 526 31.14% 

Couples 134 7.93% 242 14.33% 362 21.43% 

Household*  385 22.79% 685 40.56% 905 53.58% 

 *either husband, wife or couple has an inconsistent choice 

More husbands choose Option A at the tenth decision relative to wives. Once husband and wife make 

decisions jointly, we find that the percentage of inconsistent responses is the lowest. For multiple 

switching points, there are now more inconsistent wives relative to husbands. Again, couples have the 

least number of inconsistent choices. Considering both inconsistencies together, we observe a very similar 

percentage of inconsistent responses for husbands and wives, and a lower percentage for couples. This 

persistent decrease in inconsistent responses for couples suggests that each spouse is learning from the 

other.  

The percentage of inconsistent responses at the tenth decision for each individual group is comparable to 

results found in other experiments that range from 6 to 23 percent (de Brauw & Eozenou 2014, Carlsson 

et al. 2013, de Palma et al. 2011, Bateman & Munro 2005, Holt & Laury 2002). However, once we also 

remove inconsistent responses based on multiple switching points, we find that the percentage of 

inconsistent responses is higher relative to other studies. Nonetheless, as we remove households with 

inconsistent responses for either husband, wife, or couple, we expect to have a higher percentage 

removed. In fact, Carlsson et al. (2013) observe around 10 percent of inconsistent responses for husbands, 
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wives, and couples separately. However, once they remove inconsistent households, the percentage of 

inconsistent responses almost doubles to 19 percent. We also observe that once we remove inconsistent 

responses at the household level, the percentage removed goes from around 30 percent for individual 

spouses and 21 percent for couples to 54 percent at the household level. Besides looking at the number 

of inconsistent responses, we also explore participants’ understanding by looking at an assessment by the 

enumerators. After the last decision, each enumerator was asked to assess the understanding of each 

subject. The evaluation ranged from 1 to 10, with 10 being perfect understanding. For husbands, wives, 

and couples, the average evaluations are 9.36, 9.27, and 9.43 respectively. This high scores support the 

usage of the entire sample without removing inconsistent households. 

4. Methodology and Results 

Using the experiment and the survey, we study the difference in risk preferences between husbands and 

wives, the relative influence of each spouse on joint decisions, and the way this relative influence affects 

educational and medical household expenditures. Our research strategy consists of studying differences 

in risk choices at the aggregate level and at the household level. At the aggregate level, we study the 

proportion of individuals choosing the safe choice and the similarity in responses among different 

comparison groups at each decision.  At the household level, we study factors that affect the similarity of 

the couple’s joint decisions to each spouse’s decision separately. We also study characteristics that affect 

the likelihood that a couple’s decision is closer to the husband’s decision, the wife’s decision, or equally 

distant from both. Using a proxy for measuring wife’s empowerment based on individual and joint 

experimental results, we further study factors that may increase or decrease the wife’s relative influence 

over the joint decision. We conclude our study by analyzing whether this measurement of female 

bargaining power is correlated with educational and medical household expenditure decisions.  
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4.1 Intra-household Differences in Risk Preferences using Aggregate Data 
 

Since a risk neutral individual is expected to choose four safe choices, the number of safe choices indicates 

the degree of risk aversion for each subject, where having more (fewer) than four safe choices implies risk 

aversion (loving). To study intra-household differences in risk preferences, we illustrate the experimental 

results with two graphs based on the raw data. Figure 1 depicts the number of safe choices per decision 

for three groups: husbands, wives, and couples. As a reference, we plot the expected number of safe 

choices for a risk neutral individual.  

Figure 2 - Percentage of Safe Choices in Each Decision 

 

From Figure 1, we observe that husbands, wives, and couples do not respond as risk neutral decision-

makers. The black dashed line represents the expected behavior of a risk neutral individual, who is 

expected to choose the safe choice (Option A) for the first four decisions, and then switch to the risky 

choice (Option B) from the fifth to the tenth decision. Around 10 percent of husbands, wives, and couples 
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behaved a risk neutral decision makers. We observe some risk loving individuals to the left of the fourth 

decision choosing the riskier option14. At the first decision, we observe around 73, 75, and 78 percent of 

husbands, wives, and couples choosing the safe choice.  At the fourth choice, we observe around 64, 65, 

and 67 percent of husbands, wives, and couples choosing the safe choice. Compared to HL2002 and de 

Brauw and Eozenou (2014), the decreasing proportion of safe choices per decision is also observed. 

However, these studies do not focus on gender and intra-household differences. Concentrating on the 

different groups, we observe that couples (purple line with diamonds) tend to be closer to risk neutral 

relative to husbands (blue line with dots) and wives (red line with triangles). In particular, we observe a 

higher proportion of safe choices among couples during the first four decision and a lower proportion of 

safe choices after the sixth decision. For the fifth decision, we observe a higher proportion for couples, 

but the three groups are very close to each other.  Moreover, we observe that the three groups tend to 

be closer to each other between the fourth and sixth decision. We notice a larger proportion of highly risk 

loving husbands at the first decision and highly risk averse husbands at the ninth and tenth decisions. The 

line for the proportion of safe choices among wives is between the couples’ and husbands’ lines15.  

For the second visual illustration, we compare the percentage of identical choices among three 

comparison groups: i) husbands and wives ii) husbands and couples, iii) wives and couples, and iv) 

husbands, wives, and couples.  

                                                           
14 While other studies have also found risk loving individuals, Holt and Laury (2002) and de Brauw and Eozenou 
(2014) find a higher proportion of safe choices at decisions 1 through 4 ranging from 80 to 90 percent.  
15 We generated a similar figure using the subset of the data that excludes households with inconsistent responses 
(N=784). We observe a similar pattern in which each group does not follow risk neutral expectation, and in which 
we observe more highly risk loving husbands relative to wives and couples.  



18 
 

Figure 3 - Percentage of Same Responses in Each Decision 

 

As de Brauw and Eozenou (2014) explain, similar responses are expected around the tails of the 

experiment. We observe more similar choices at the end tail of the experiment relative to the beginning 

of the experiment.16 As in their experiment, we observe more divergence in choices at the sixth decision 

for most comparison groups. In particular, we observe around 54, 60, and 70 percent of same responses 

among husband and wife17, wife and couple, and husband and couple respectively as depicted by Figure 

2. Furthermore, we observe around 42 percent of households with same responses for the husband, wife, 

and couple at the sixth choice. There are more response matches between husband and couple than for 

the other comparison groups at each decision. Focusing on the sixth choice, we observe that the husband 

and couple’s choices within a household match 70 percent of the time relative to 60 percent between 

wife and couple’s choices. This difference in percentages suggests that the husband’s choice tends to be 

closer to the couple’s choice within a household. There are more matches for the comparison groups 

                                                           
16 De Brauw & Eozenou (2014) do not see major difference across tails.  
17 De Brauw & Eozenou (2014) find that husband and wife’s choices only match 57 percent of the time at the sixth 
decision.  
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between the couple and each spouse than for the husband and his wife (green and blue line are above 

purple line). Moreover, choices diverge the most when we compare the three subjects (i.e the husband, 

wife, and couple) within each household18. 

Besides the visual representation of the experimental results, we also study the average number of safe 

choices per group. For inconsistent husbands, wives, or couples, we assign the median19 between the first 

and last switch points from Option A to Option B as the switching point for inconsistent subjects, as 

suggested by Carlsson et al. (2013). The number of safe choices is calculated as the assigned switch point 

minus one for subjects with inconsistent responses.  

Table 4 - Average Number of Safe Choices by Group 

Group Average Number 
of Safe Choices 

Husbands 5.02 

Wives 4.84 

Couples 4.90 

N households  167920 

 
From Table 4, the average number of safe choices is higher for husbands (5.02) relative to wives (4.84) 

and to couples (4.90), as was observed by Carlsson et al. (2013)21. The average number of safe choices for 

the joint decision lies between the husbands’ and wives’ averages, which is also observed by Carlsson et 

al. (2013)22. However, the difference in means seems smaller relative to their study23. These averages 

illustrate the existence of risk aversion in the aggregate data. Kolmogorov-Smirnov two-sided test finds 

                                                           
18 We generated a similar figure using a subset of the data that excludes households with inconsistent responses 
(N=784). In general, we observe a similar pattern among the four comparison group lines. 
19 In cases where the median is not a whole number, we round up. 
20 Additional observations are dropped for having missing data on at least one covariate.  
21 Differently, Bateman and Munro (2005) find that couple’s joint choices are typically more risk averse than those 
made by individuals based on their study in Norwich, United Kingdom.  
22 Differently, de Palma et al. (2011) find that the average couple tends to be less risk averse than its average 
members. 
23 Carlsson et al. (2013) study’s average number of safe choices are 5.82, 5.39, and 5.65 for Chinese husbands, 
wives, and couples respectively among consistent choices only. We find that Chinese husbands, wives, and couples 
appear to be more risk averse relative to our study’s results in Cameroon.  
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statistically significant difference between the distribution of safe choices between husbands and wives 

with a p-value below 0.001. Since the number of safe choices can be used as a proxy for risk aversion, we 

also analyze the proportion of subjects with a particular number of safe choices.  

Table 5 - Risk Aversion Classification Based on Lottery Choices 

  Proportion of Choices (N=1679) 

Number 
of Safe 
Choices Husbands Wives Couples 

0 0.21 0.16 0.16 

1 0.03 0.04 0.02 

2 0.04 0.05 0.05 

3 0.06 0.07 0.07 

4 0.10 0.12 0.13 

5 0.11 0.16 0.14 

6 0.07 0.10 0.11 

7 0.05 0.08 0.09 

8 0.06 0.06 0.06 

9 0.13 0.11 0.10 

10 0.13 0.06 0.07 

 
From Table 5, we observe a large proportion of highly risk loving husbands, wives, and couples, who never 

chose the safe choice in any of the decisions24. Overall, a large proportion of husbands, wives, and couples 

have between four and six safe choices, which has also been observed in previous studies (HL 2002, and 

Carlsson et al. 2013). Lastly, we also observe highly risk averse individuals who chose the safe choice nine 

to ten times25.   

From this section, we start exploring our first and second research questions using aggregate data. Results 

from the lab-in-the-field experiment provide evidence of risk aversion among husbands, wives, and 

                                                           
24 Other studies find lower proportions of highly risk loving individuals: Holt and Laury (2002) find between 1 and 3 
percent of individuals who chose zero to one safe choices. Carlsson et al. (2013) find 2, 9 and 6 percent of 
husbands, wives, and couples who chose zero to one safe choices. Lastly, de Brauw and Eozenou (2014) find 3 
percent of individuals who chose zero safe choices.  
25 Carlsson et al. (2013) observe 25, 17 and 14 percent of husbands, wives, and couples respectively with 9 safe 
choices. Differently, Holt and Laury (2002) observe between 1 and 6 percent of individuals choosing between 9 and 
10 safe choices depending on the payoff. Lastly, de Brauw and Eozenou (2014) observe 10 percent of individuals 
with 10 safe choices.  
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couples on average.  While the majority of subjects do not behave as risk-neutral individuals, we find intra-

household differences in risk preferences, in which there are more risk averse husbands relative to wives 

and couples. For the second question, we observe more matches between husband’s and couple’s choices 

at each decision than between wife’s and couple’s choices, which suggests that husbands tend to be closer 

to the couple’s choice within a household. While this aggregate data analysis offers a first glance at intra-

household differences in risk preferences, we continue with a household level analysis that provides more 

insight in the remaining of the paper.  

4.2 Differences in Risk Preferences among Spouses within a Household  
Focusing on household level data, we continue addressing our first research question and studying 

whether there are differences in risk preferences among spouses within a household employing two 

strategies. Following Carlsson et al. (2013), we study the similarity of spouses’ individual decisions using 

a negative binomial model and focusing on the absolute difference in risk preferences (i.e. safe choices). 

Secondly, we estimate the likelihood that a wife is more, equally, or less risk averse than her husband 

using an ordered probit model, incorporating the sign of the difference in safe choices.  

For the first strategy, we estimate a negative binomial model with the absolute difference in safe choices 

by husband and wife as the dependent variable. For every model, we employ the assigned number of safe 

choices, calculated based on the median between first and last switch points, for inconsistent subjects. 

Table 6 summarizes the marginal effects, calculated as the average partial effect among all observations, 

of different factors that might influence the similarity, in absolute value, in risk choices between spouses.  
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Table 6 - Marginal Effects of Negative Binomial Model for Absolute Difference in Safe Choices 

between Husband and Wife 

Variable 
Marginal 
Effect 

Robust 
Std. Error P-Value 

Wife's age 0.015 0.009 0.0995* 

Husband's age -0.003 0.008 0.7198 

Older wife (=1) -0.310 0.640 0.6279 

Husband is Muslim (=1) 0.596 0.516 0.2481 

Monogamous hhold (=1) 0.386 0.469 0.4113 

If polygamous and 1st wife (=1) -0.243 0.220 0.2686 

Number of wives -0.142 0.156 0.3626 

Number of children -0.005 0.021 0.7983 

Same ethnicity among spouses (=1) -0.151 0.212 0.4749 

Wife chose husband (=1) -0.443 0.150 0.0032*** 

Wife worked during the year (=1) -0.057 0.153 0.7081 

Relative welfare -0.016 0.084 0.8469 

Husband's expenditure on wife26 0.001 0.001 0.7166 

Wife went to school (=1) 0.060 0.194 0.7587 

Husband went to school (=1) 0.511 0.509 0.3155 

Muslim Husband * Husband with any schooling -0.699 0.462 0.1301 

Muslim Husband * Monogamous -0.595 0.424 0.1600 

           *** p-value <0.01, ** p-value<0.05,* p-value<0.01 
           Robust standard errors are estimated. 
           Number of Observations = 1679 
 

From Table 6, couples with older wives are more likely to have a larger absolute difference in safe choices 

than couples with younger wives on average. However, the size of this marginal effect is very small. Wives 

who reported that they chose their husbands for marriage, as opposed to having any family member 

choosing for them, are more likely to have similar choices to their husbands. The absolute difference in 

safe choices decreases by about half a point for wives who chose their husbands on average. The decision 

power in the marriage process could favor the match of more similar spouses, which could explain the 

sign and significance of this marginal effect.  

                                                           
26 For polygamous households, this expenditure is calculated as the average per wife.  
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For the second strategy, we assign each couple to three categories based on their difference in risk 

preferences27: (1) wife is less risk averse than her husband28, (2) wife is equally risk averse as her 

husband29, and (3) wife is more risk averse than her husband30. Each category is assigned based on the 

difference in number of safe choices, where having a higher number of safe choices implies more risk 

aversion.  We observe 753, 241, and 685 in each category respectively, showing again that we have 

more risk averse husbands relative to wives We estimate an ordered probit model with the constructed 

categories as the dependent variable. We find that the predicted probability of a wife being less, 

equally, and more risk averse than her husband are around 45, 14, and 41 percent respectively. Hence, 

we observe heterogeneity in risk preferences among husbands and wives, as the majority of wives are 

predicted to be either more or less, but not equally risk averse to their husbands. Table 7 reports the 

marginal effects for the ordered probit regression31. For dummy variables, the marginal effect is 

computed as the discrete change of the variable from 0 to 1. 

 

 

 

 

 

 

                                                           
27 Without loss of generality, we employ comparisons with the wife as a reference. 
28 Wife has fewer number of safe choices than husband. 
29 Wife and husband have the same number of safe choices. 
30 Wife has more number of safe choices than husband. 
31 An ordered logit model yields similar results.  
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Table 7 - Marginal Effects of Ordered Probit Regression on Differences in Risk Preferences among 

Spouses  

  Marginal Effects 

 Variable 

Wife less risk 
averse than 
husband 

Wife equally 
risk averse as 
husband 

Wife more Risk 
averse than 
Husband 

Wife's age -0.0006 0.0000 0.0006 

Husband's age -0.0008 0.0000 0.0008 

Older wife (=1) -0.0188 0.0002 0.0187 

Husband is Muslim (=1) 0.1395 0.0036 -0.1431 

Monogamous household (=1) 0.0429 -0.0008 -0.0422 

Number of wives 0.0257 -0.0005 -0.0252 

Number of children -0.0040 0.0001 0.0040 

Same ethnicity among spouses (=1) -0.0297 0.0009 0.0289 

Wife chose husband (=1) -0.0064 0.0001 0.0063 

Wife worked during the year (=1) 0.0723*** -0.0005 -0.0718*** 

Husband worked during the year (=1) -0.0083 0.0002 0.0081 

Relative welfare 0.0035 -0.0001 -0.0035 

Wife went to school (=1) -0.0129 0.0002 0.0127 

Husband went to school (=1) 0.1770** -0.0060 -0.1711** 

Husband's expenditure per wife 0.0001 0.0000 -0.0001 

Muslim Husband * Husband with any schooling -0.1670** -0.0030 0.1700** 

Muslim Husband * Monogamous -0.0195 0.0003 0.0192 

*** p-value <0.01, ** p-value<0.05,* p-value<0.01 
Robust standard errors are estimated. 
Number of Observations = 1679 
 

From Table 7, we notice that there are three variables that influence the likelihood of having 

heterogeneous preferences among spouses (i.e. of being in the first and last category). Whether the wife 

worked during the last year increases the heterogeneity in risk preferences among spouses in a 

statistically significant way. If a wife has worked in the past year, the probability of the wife being more 

risk averse than her husband decreases by around 7 percent and goes from 41 to 34 percent. Analogously, 

a wife who worked in the past year is more likely to have a more risk averse husband than a wife who did 

not participate. Labor force participation for the wife appears to contribute to some heterogeneity in risk 

preferences between spouses. Work might increase a wife’s exposure to different experiences and 

perspectives, which could influence her and might increase the heterogeneity of preferences within a 
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household. Taking into account that the majority of our sample of husbands and wives did not receive any 

formal schooling, whether the husband attended school also appears to contribute to differences in risk 

preferences between spouses. A husband with any schooling is more likely to be with a wife with different 

risk preferences. For example, an educated husband appears more likely to be with a less risk averse wife. 

Nonetheless, once we additionally control for the husband’s religion, we find that a Muslim husband with 

schooling seems less likely to be with a less risk averse wife than a non-Muslim husband with schooling.  

From the two strategies in this section, we finish addressing our first research question and find 

different factors correlated with heterogeneity in risk preferences among spouses. From the first model, 

we find that whether a wife was able to choose her husband increases the similarity of risk preferences 

among spouses in absolute value. For the second model, wife’s labor force participation and husband’s 

education status affect whether one spouse is more or less risk averse than the other, incorporating a 

direction in the difference in risk preferences compared to the first model. For our first research 

question, we find heterogeneity in risk preferences among spouses and a few factors that are correlated 

with this heterogeneity. Our results provide more evidence that supports the need for a better 

representation of individual spouses’ preferences within household models. More research is required 

to understand heterogeneity in risk preferences among spouses, which can subsequently be 

incorporated in the design of more effective development policies targeting household outcomes 

4.3 Similarity of Individual and Joint Risk Preference Decisions 
 

Given our unique dataset containing individual and joint responses, we study the similarity of each 

spouse’s individual decisions to the joint couple’s decision and continue addressing our second research 

question. We start by comparing the number of safe choices, as a proxy for the degree of risk preferences, 

chosen by the couple to the number of safe choices chosen by the husband and by the wife in two ways. 

First, we compute the absolute difference in safe choices among the following comparison groups: 
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husband versus couple and wife versus couple. If this difference is very small between husband (wife) and 

couple, we interpret it as the husband (wife) having more similar risk preferences as the couple. We study 

these absolute differences to analyze possible characteristics that might make the husband’s (wife’s) and 

the couple’s decisions more similar.  

Table 8 – Absolute Difference in Safe Choices 

Absolute Difference in Safe Choices between: Min Mean Max Standard Deviation 

Husband and Couple 0 2.37 10 2.51 

Wife and Couple 0 2.64 10 2.44 

Husband and Wife 0 3.49 10 2.83 

 

From Table 8, the average absolute difference in safe choices is smaller between husband and couple than 

between wife and couple or between husband and wife. While we concentrate on the first two 

comparisons, we report the average absolute difference in safe choices between husband and wife to 

contrast the heterogeneity in risk preferences between spouses to the heterogeneity between individual 

and joint choices.  Table 8 provides more evidence suggesting that the husband tends to have more 

influence over the couple on average relative to his wife. 

Following Carlsson et al. (2013)32, we estimate a negative binomial model with the absolute difference in 

safe choices as a dependent variable.  Tables 9 and 10 report marginal effects from the negative binomial 

regressions that are calculated as the average partial effects and not the partial effect for the average 

observation.  For dummy variables, the marginal effect is computed as the discrete change of the variable 

from 0 to 1.  

 

                                                           
32 Carlsson et al. (2013) use a negative binomial regression on the absolute difference in safe choices between 
husbands and wives as they study heterogeneity in preferences between husband and wife. For this section, we 
focus on the similarity of decisions between each spouse and the couple.  
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Table 9 – Marginal Effects of Negative Binomial Model for Absolute Difference in Safe Choices 

between Husband and Couple  

Variable Marginal Effect 
Robust 

Std. Error P-Value 

Wife's age 0.012 0.008 0.1559 

Husband's age -0.004 0.007 0.5801 

Older wife (=1) 0.850 0.663 0.1994 

Husband is Muslim (=1) 0.574 0.403 0.1540 

Monogamous household (=1) 0.120 0.441 0.7853 

1st wife in Polygamous household (=1) -0.535 0.180 0.0029*** 

Number of wives -0.308 0.141 0.0288** 

Number of children 0.015 0.018 0.4043 

Same ethnicity among spouses (=1) -0.343 0.204 0.0918* 

Wife chose husband (=1) -0.161 0.134 0.2299 

Wife worked during the year (=1) 0.056 0.135 0.6805 

Relative welfare -0.074 0.073 0.3065 

Husband's expenditure per wife 0.000 0.001 0.9872 

Wife went to school (=1) 0.048 0.162 0.7671 

Husband went to school (=1) -0.110 0.381 0.7724 

Muslim Husband * Husband with any schooling -0.165 0.388 0.6713 

Muslim Husband * Monogamous -0.748 0.409 0.0675* 

      *** p-value <0.01, ** p-value<0.05,* p-value<0.01 
      Robust standard errors are estimated. 
       Number of Observations = 1679 
 

Among polygamous households, the order of marriage seems to influence the similarity in safe choices 

between husband and couple. The survey asked polygamous wives whether they are the first, second, 

third, or so on wife. Husbands who participated in the experiment with their first wives tend to have a 

lower absolute difference in safe choices with the couple. In other words, husbands tend to have more 

influence over the joint decision when playing with their first wives than with their second, third, fourth, 

or fifth wives. At the same time, husbands with more wives tend be more similar to the couple, suggesting 

more influence over the couple’s choice. Being from the same ethnic group also increases the similarity 

in safe choices between husband and couple. While monogamous status does not have a marginal effect 

that is statistically significant, a monogamous Muslim husband tends to have more similar responses to 

the couple than a monogamous non-Muslim husband.  
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Table 10 - Marginal Effects of Negative Binomial Model for Absolute Difference in Safe Choices 

between Wife and Couple 

Variable Marginal Effect 
Robust 
Std. Error P-Value 

Wife's age 0.008 0.008 0.3272 

Husband's age 0.001 0.007 0.9160 

Older wife (=1) -0.200 0.568 0.7240 

Husband is Muslim (=1) 0.117 0.452 0.7965 

Monogamous household (=1) -0.624 0.421 0.1384 

1st wife in Polygamous household (=1) 0.098 0.192 0.6106 

Number of wives -0.153 0.131 0.2405 

Number of children -0.022 0.017 0.2044 

Same ethnicity among spouses (=1) -0.046 0.191 0.8091 

Wife chose husband (=1) 0.002 0.130 0.9903 

Wife worked during the year (=1) 0.097 0.129 0.4536 

Relative welfare 0.066 0.073 0.3625 

Husband's expenditure on wife 0.001 0.001 0.2583 

Wife went to school (=1) 0.019 0.170 0.9099 

Husband went to school (=1) 0.366 0.426 0.3897 

Muslim Husband * Husband with any schooling -0.591 0.387 0.1262 

Muslim Husband * Monogamous 0.640 0.419 0.1268 

          *** p-value <0.01, ** p-value<0.05,* p-value<0.01 
          Robust standard errors are estimated. 
          Number of Observations =1679 
 
From Table 10, we find no statistically significant marginal effects that make the wife’s choice closer to 

the couple’s choice. With these negative binomial regressions, we identify variables that make a 

husband’s risk preferences closer to the couple’s preferences, suggesting more influence by the husband 

over the couple. We continue addressing our second research question in the next subsection, in which 

we study the relative influence of each spouse on the couple’s choices.  

4.4 The Relative Influence of Each Spouse on the Couple’s Joint Decision 
 

Besides analyzing the similarity between the husband’s (wife’s) and the couple’s decisions, we now study 

the way each spouse influences the joint decision in an attempt to understand which spouse’s risk 

preferences are better captured in the couple’s joint decision. Following Carlsson et al. (2013), we 

categorize each household based on the similarity in the number of safe choices: (1) couple is closer to 
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husband, (2) couple is equally distant from husband and wife, and (3) couple is closer to wife. We estimate 

an ordered probit model to study factors that influence the likelihood to fall into one of these three 

categories. We compute the predicted probabilities for each category.  

Table 11 - Predicted Probabilities of Joint Influence 

Category Average Predicted Probability 

Couple closer to husband 0.43 

Equal Distance 0.20 

Couple closer to wife 0.36 

From Table 11, we observe that a couple’s joint decision is more likely to be influenced by the husband 

than by the wife. Furthermore, having equal influence on the joint decision is even less likely. The 

marginal effects of the ordered probit33 regression are presented in Table 12.  

Table 12 – Marginal Effects of Ordered Probit Regression of Spouses’ Influence on Joint Decision 

  Marginal Effects 

Variable 

Couple 
closer to 
husband 

Equal 
Distance 

Couple 
closer to 
wife 

Wife's age 0.000 0.000 0.000 

Husband's age 0.000 0.000 0.000 

Older wife (=1) -0.040 0.001 0.039 

Husband is Muslim (=1) -0.040 0.003 0.038 

Monogamous household (=1) -0.129* 0.006 0.123* 

Number of wives -0.004 0.000 0.004 

Number of children -0.003 0.000 0.003 

Same ethnicity among spouses (=1) 0.023 -0.001 -0.022 

Wife chose husband (=1) 0.035 -0.002 -0.033 

Wife worked during the year (=1) 0.016 -0.001 -0.015 

Relative welfare 0.018 -0.001 -0.018 

Wife went to school (=1) 0.032 -0.002 -0.030 

Husband went to school (=1) -0.024 0.001 0.023 

Husband's expenditure on wife 0.000 0.000 0.000 

Muslim Husband * Husband with any schooling -0.012 0.001 0.011 

Muslim Husband * Monogamous 0.126* -0.008 -0.118* 

*** p-value <0.01, ** p-value<0.05,* p-value<0.01 
Number of Observations = 1679 

                                                           
33 An ordered logit regression was also estimated obtaining very similar results.  
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From Table 12, two variables influence the likelihood that the couple is closer to the husband. On one 

hand, monogamous husbands are less likely to be closer to the couple relative to polygamous husbands, 

in which the predicted probability of being in this category decreases from 43 to about 30 percent. 

However, once we consider some interactions, we find that Muslim monogamous husbands are 13 

percent more likely to be closer to the couple than non-Muslim monogamous husbands.  Moreover, these 

same factors influence the likelihood that the couple’s joint decision is closer to the wife’s, but in the 

opposite direction. For instance, monogamous wives are around 12 percent more likely to be closer to 

the couple than polygamous wives. However, monogamous wives married to Muslim husbands are 12 

percent less likely to be closer to the couple relative to monogamous wives married to non-Muslim 

husbands. This first model finds two variables, monogamous status and its interaction with Muslim 

husband, which influence the likelihood that one spouse has more influence over the joint decision. Policy 

makers designing household development strategies in regions in which polygamy is still prevalent should 

consider the way monogamous or polygamous statuses affect intra-household dynamics and the 

effectiveness of their strategies.  

While these three categories inform us on who has more influence, we expand the understanding of the 

relative influence of each spouse on the joint couple’s decision by using a new proxy for bargaining power. 

We construct this proxy using the following formula: 

𝑓𝑒𝑚𝑎𝑙𝑒 𝑏𝑎𝑟𝑔 = (
|𝑆ℎ𝑢𝑠𝑏𝑎𝑛𝑑 − 𝑆𝑐𝑜𝑢𝑝𝑙𝑒|

10
−

|𝑆𝑤𝑖𝑓𝑒 − 𝑆𝑐𝑜𝑢𝑝𝑙𝑒|

10
) 

Where 𝑆 =Number of safe choices by husband, wife, or couple. We look at the absolute difference in safe 

choices for each comparison group, and we divide by the maximum number of safe choices possible. 

Notice that female barg takes the value of one if the husband is as different from the couple and there is 
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no difference in safe choices between wife and couple (i.e. wife has the most influence over the couple 

relative to her husband). Furthermore, female barg is zero when both spouses have the same influence 

over the couple’s decision and their differences in safe choices are equal. Lastly, female barg takes the 

value of negative one if the husband has identical choices as the couple, and the wife is as different to the 

couple as possible (wife has the least influence over the couple relative to her husband). With this 

definition, a positive female barg implies that the wife has more influence over the couple’s choice, and 

a negative female barg implies that the husband is more influential. We then normalize female barg such 

that if falls between 0 and 1. After this normalization, we observe that the average female barg is 0.49 

and the median is 0.5, the point where both have equal influence over the joint profile. With this female 

bargaining power measure constructed, we assign ordered categories depending on the wife’s 

empowerment level or relative influence over the joint couple’s decision:: 

 

Table 13 – Female Bargaining Power Levels  

Category 1 2 3 4 5 6 7 

female barg’s 
range 

0 (0,0.25] (0.25,0.5) 0.5 (0.5,0.75] (0.75,1) 1 

Wife’s 
empowerment 
level  

Least 
influence 
over 
couple’s 
decision 

Less 
influence 
than 
husband 

Less 
influence 
than 
husband 

Same 
influence 
as 
husband 

More 
influence 
than 
husband 

More 
influence 
than 
husband 

Most 
Influence 
over 
couple’s 
decision 

Observations 21 147 560 340 535 66 10 

Predicted 
Probability 

0.01 0.09 0.33 0.20 0.32 0.04 0.01 
 

 

There are more households below the equal influence category, in which 728 households have wives with 

less influence than their husbands. We observe 117 fewer households that have wives with more 

influence than their husbands, with a total of 611 households.  Lastly, we find 340 households in which 

both husband and wife have same influence over joint decisions. We estimate an ordered probit with 
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these categories as the dependent variable. The predicted probabilities are summarized in Table 13, which 

suggest that it more likely for wives to have less influence over the joint decision than to have more 

influence. Table 14 summarizes the marginal effects from the model: 

Table 14 – Marginal Effects of Ordered Probit of Female Bargaining Power Measure  

  Marginal Effects 

 Variable  1 2 3 4 5 6 7 

Wife's age 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Husband's age 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Older wife (=1) -0.004 -0.026 -0.061 -0.002 0.073 0.017 0.003 

Husband is Muslim (=1) -0.001 -0.004 -0.009 0.001 0.011 0.002 0.000 

Monogamous household (=1) -0.007* -0.045* -0.089** 0.008* 0.108** 0.021* 0.003* 

Number of wives 0.000 0.000 0.001 0.000 -0.001 0.000 0.000 

Number of children 0.000 -0.001 -0.003 0.000 0.003 0.001 0.000 

Same ethnicity among spouses  0.001 0.007 0.015 -0.001 -0.018 -0.004 -0.001 

Wife chose husband (=1) 0.001 0.009 0.018 -0.002 -0.022 -0.004 -0.001 

Wife worked during the year (=1) 0.001 0.004 0.007 -0.001 -0.009 -0.002 0.000 

Relative welfare 0.001 0.005 0.011 -0.001 -0.013 -0.003 0.000 

Wife went to school (=1) 0.001 0.007 0.014 -0.001 -0.017 -0.003 -0.001 

Husband went to school (=1) 0.002 0.012 0.024 -0.002 -0.029 -0.006 -0.001 

Husband's expenditure on wife 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Muslim Husband * Husband with 
any school -0.003 -0.018 -0.039 0.002 0.046 0.010 0.002 

Muslim Husband * Monogamous 0.008* 0.047* 0.088** -0.012 -0.108** -0.021** -0.003* 

*** p-value <0.01, ** p-value<0.05,* p-value<0.01 
Number of Observations = 1679 
 

From Table 14, monogamous status influences the likelihood of falling into each category. Wives from 

monogamous households are more likely to be more empowered than wives from polygamous 

households. The probability of falling into the categories with less influence (i.e. categories 1, 2, and 3) 

decreases for monogamous wives. At the same time, the probability of falling into the categories with 

more influence (i.e.5, 6, and 7) increases for monogamous wives, which is consistent with the findings 

from Table 12. However, the marginal effects vary in size per category, with larger effects, around 10 

percentage points, for categories three and five. These two categories fall next to the category of equal 
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influence from both spouses, which has a very small, but positive marginal effect. In particular, 

monogamous wives are more likely to have the same influence over the couple’s decision relative to 

polygamous wives, and the predicted probability of falling within this equally influence category increases 

from 20 to around 21 percent. Once we consider monogamous status and religion together, we find that 

that wives are more likely to be less empowered within monogamous households with Muslim husbands 

relative to wives within monogamous households with non-Muslim husbands. Again, we observe larger 

marginal effects around the equally influence category, which has a small marginal effect that is not 

statistically significant. Seeing the different sizes of the marginal effects for each category confirms the 

importance of using these different categories. With this model, we confirm that monogamous status and 

its interaction with Muslim husband increase the likely that one spouse has more influence over joint 

decisions under risk. Moreover, we are able capture different marginal effects sizes for each  wife’s 

empowerment category that go beyond simply identifying which spouse is closer to the couple’s joint 

decision.  

From these two models in this subsection, we expand our understanding of intra-household dynamics and 

finish addressing our second research question. Our results suggest that husbands are predicted to have 

more influence over couples’ joint decisions relative to their wives. Having husband and wife with equal 

influence over the couple is the least predicted category.  Based on the first model, monogamous status 

and its interaction with Muslim husband increase the likelihood that one spouse is going to have more 

influence over the couple. For instance, monogamous wives are more likely to be closer to the couple 

than polygamous wives.  At the same time, monogamous wives married to Muslim husbands are less likely 

to have more influence over the couple relative to monogamous wives married to non-Muslim husbands. 

For the second model, we construct a proxy for female bargaining power and assign each wife into seven 

empowerment level categories. Monogamous status and its interaction with Muslim husband also 

increase the likelihood that a wife falls within a particular empowerment level. In particular, monogamous 
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wives are more likely to be more empowered than polygamous wives. At the same time, monogamous 

wives married to Muslim husbands are more likely to be less empowered than polygamous wives married 

to non-Muslim husbands. Lastly, we capture different marginal effect sizes with our second model, finding 

larger effects around the equal influence category. Our results support the need for more research and a 

better understanding of intra-household dynamics for the design of more effective development 

strategies targeting household outcomes.  

4.5 The Relation between Wife’s Bargaining Power and Household Expenditure Decisions 
 

Our last research question is focused on understanding the way female bargaining power or wife’s 

empowerment level, measured as the wife’s relative influence over the joint decision, affects annual 

expenditures on education and on medical related goods. For polygamous households, we take the 

chosen wife’s bargaining power as representative of other wives’ empowerment levels. Focusing on 

educational expenditure, the survey includes questions about annual expenditures on tuition, school 

registration, books, newspapers, notebooks, or other expenses related to education. We use answers to 

these questions and construct an annual education expenditure variable. The average annual educational 

expenditure is 25870 XAF. We estimate a linear regression with the latter as the dependent variable, and 

we include female barg as an explanatory variable, among others. Table 15 summarizes results from the 

regression: 
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Table 15 – Linear Regression on Annual Expenditure on Education 

Variable Coefficient 
Robust 
Std. Error P-value 

female barg 27033 15976 0.0920* 

Husband’s number of safe choices -258 848 0.7610 

Wife’s number of safe choices 670 518 0.1970 

Wife's age 69 154 0.6560 

Husband's age 371 216 0.0870* 

Husband is Muslim (=1) -25045 15524 0.1080 

Monogamous household (=1) -7972 11265 0.4800 

Number of wives -6318 3485 0.0710* 

Number of sons 5468 1458 0.0000*** 

Number of daughters 2495 1139 0.0300** 

Number of grandfathers -5324 10301 0.6060 

Number of grandmothers -10028 6253 0.1100 

Number of other male hhld members 9295 5351 0.0840* 

Number of other female hhld members 5996 3767 0.1130 

Wife worked during the year (=1) -2133 3979 0.5920 

Husband worked during the year (=1) -986 6812 0.8850 

Only husband went to school (=1) 30485 11971 0.0120** 

Only wife went to school (=1) 17727 6156 0.0040*** 

Both spouses went to school (=1) 19432 7097 0.0070*** 

Average health of household members 5939 4574 0.1960 

Intercept -21674 27434 0.4300 

       N=167834 
       Clustered standard errors at village level  
       *** p-value <0.01, ** p-value<0.05,* p-value<0.01 
       R-squared=0.06 

 
From Table 15, our proxy for wife’s empowerment is positively correlated with educational expenditure, 

suggesting that households withmore empowered wives tend to spend more on education on average. 

For instance, a 0.01 increase in female bargaining power is associated with a 270 XAF increase in 

educational expenditure. This result confirms the importance of understanding the relative influence each 

wife has on the intra-household decision-making process. Development strategies that promote female 

empowerment could also potentially attain higher educational expenditures.  

                                                           
34 One observation was dropped due to lack of information on  
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We control for key household member’s risk preferences by including both husband’s and wife’s number 

of safe choices as proxies for their risk preferences. Households with older husbands appear to invest 

more on education on average, but the size of the coefficient is small. We control for the size of the 

household by including number of wives, sons, daughters, grandmothers, grandfathers, other male 

relatives, and other female relatives who live in the household. While the number of wives is negatively 

correlated with annual educational expenditure, the number of sons and daughters are positively 

correlated. The signs of these correlations are intuitive as having more wives could result in more 

expenditure on them, decreasing expenditure in other areas such as education. Households with more 

sons and with more daughters tend to invest more on education than households with fewer sons and 

fewer daughters respectively on average. The size of the coefficient for number of sons is more than 

double the coefficient for number of daughters, suggesting that households tend to allocate more money 

towards their sons’ education. The number of other male relatives who live in the household is also 

positively correlated with educational expenditure. Having more male household members could result 

in additional household income, which can be allocated towards education.  

With regards to adult education, households with educated35 spouses tend to spend more on education 

relative to household with uneducated spouses. Households in which only one spouse is educated or in 

which both are educated tend to spend more on education relative to households with uneducated 

parents. We observe a larger coefficient for households in which only the husband received formal 

schooling. The coefficient for households in which only the wife attended school and in which both 

spouses attended school are similar in size.  

                                                           
35 In this context, an educated person is one who attended school. Given the low level of education in the region, 
the majority do not obtain any formal schooling. 
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Lastly, we control for other variables such as wife’s age, spouses’ work information, religion, monogamous 

status, and average health36, but their coefficients are not statistically significant. While we control for 

several variables, we understand that our data could be missing important information. Hence, we know 

we are finding correlations that call for more research to confirm any causation. Nonetheless, our findings 

suggests a positive relation between female bargaining power and educational expenditure that could be 

very useful for the effectiveness of development strategies. 

For annual medical expenditures, the field survey includes questions about semi-annual expenditures on 

medicines, drugs, hygiene articles, and body-care products and about annual expenditures on 

examination, care, and hospital fees. We construct an annual medical expenditure variable with the 

answers to the former questions. The average annual educational expenditure is 69760 XAF, more than 

twice the average annual educational expenditure. We estimate a linear regression model that is 

summarized in Table 16: 

 

 

 

 

 

 

 

 

 

                                                           
36 To control for health status within the household, we utilize a question from the survey that asks respondents to 
assess their current health status by selecting one of the following: good, relatively good, fair, or bad. Each of these 
responses was assigned 3, 2, 1 and 0 respectively. The average health variable is computed as the average of this 
numeric health assessment for every household member (i.e. head of household, wives, children, grandparents, 
and other relatives who live in the household).  
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Table 16 – Linear Regression on Annual Medical Expenditure 

Variable Coefficient 
Robust 
Std. Error P-value 

female barg 51216 25313 0.0440** 

Husband’s number of safe choices 642 1230 0.6030 

Wife’s number of safe choices -624 1170 0.5950 

Wife's age -573 457 0.2110 

Husband's age 246 412 0.5510 

Husband is Muslim (=1) 7768 17042 0.6490 

Monogamous hhold (=1) -7395 18932 0.6970 

Number of wives 3114 11105 0.7790 

Number of sons 5593 2410 0.0210** 

Number of daughters 5650 3041 0.0650* 

Number of grandfathers -14633 26969 0.5880 

Number of grandmothers 11266 22394 0.6150 

Number of other male relatives 11984 6631 0.0720* 

Number of other female relatives -7068 4495 0.1180 

Wife worked during the year (=1) 9943 9280 0.2850 

Husband worked during the year (=1) 1669 18425 0.9280 

Only husband went to school 30902 17379 0.0770* 

Only wife went to school 2369 16162 0.8840 

Both spouses went to school 1283 11911 0.9140 

Average health of household members -8895 8446 0.2940 

Number with malaria in the last 2 weeks 2285 4060 0.5740 

Number with diarrhea in the last 2 weeks -7776 11165 0.4870 

Number with respiratory diseases in the last 2 weeks 21948 10940 0.0460** 

Number with eye infections in the last 2 weeks 20341 22230 0.3610 

Intercept 17408 47313 0.7130 

         N=1678 
         Clustered standard errors at village level (196 clusters) 
         *** p-value <0.01, ** p-value<0.05,* p-value<0.01 
         R-squared=0.04 
 

As with education, our proxy for wife’s empowerment is positively correlated with annual medical 

expenditures. For example, a 0.01 increase in female bargaining power is associated with a 512 XAF 

increase in medical expenditure on average. The more influence a wife has on the couple’s decision, the 

more medical expenditure her household has on average after controlling for other factors such as 

number of households members and average health. Finding this positive relation between female 
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bargaining power and medical expenditure is important for development policies that are designed to 

attain better health outcomes. Nonetheless, more research is required to identify any causation.  

Both number or sons and daughters are also positively correlated with medical expenditure, and the 

estimated coefficient are very similar. The more children within a household, the more medical 

expenditures are incurred. As with education, the number of other male relatives is also positively 

correlated with medical expenditure, which can also be explained by having more males who can work 

and contribute their income. Households with only educated husbands tend to spend more on medical 

expenditure relative to household with uneducated spouses.  

We control for current health status of household members and recent diseases in a couple of ways. First, 

we construct an average health variable based on the subjective assessment of the health status of each 

household member. The coefficient for this average is negative, meaning that households with a higher 

average subjective health status (i.e. healthier households) tend to spend less on medical related 

products. However, this coefficient is not statistically significant. The survey also asked responded to state 

whether they had suffered four specific diseases in the last two weeks. The survey focused on malaria, 

diarrhea, respiratory diseases, and eye infections. We construct four variables that count the number of 

household members who had each disease in the last two weeks. Among the four diseases, the only 

statistically significant coefficient is for the number of households with respiratory diseases. Having more 

members with respiratory diseases in the last two weeks increases medical expenditures on average.  

From this subsection, we conclude that female bargaining power is positively correlated with annual 

educational and medical expenditures after controlling for several variables. From both models, increasing 

wife’s empowerment is associated with increases in educational and expenditure expenditures. While our 

analysis finds a positive relation, more research is needed to fully comprehend the way intra-household 

dynamics and female bargaining power influence household’s decisions and to better design development 

strategies focused on education and health outcomes. 
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5. Conclusions 

Given the importance of intra-household dynamics for the success of development policies, we study: 

(1) heterogeneity in risk preferences between husband and wife within a household, (2) the relative 

influence of each spouse on joint decisions involving risk, (3) and the way this relative influence affects 

annual educational and medical expenditures within a household using a lab-in-the-field risk 

experiment. Focusing on the aggregate data, we observe risk aversion in husbands, wives, and couples, 

in which husbands are observed to be more risk averse than wives and couples on average. Focusing on 

the percentage of same choices at each decision in the experiment, we find more matches between 

husband and couple than between wife and couple, suggesting more influence of husbands over 

couples’ decisions.  

At the household level, we find heterogeneity in risk preferences between husband and wife. A wife 

who chose her husband for marriage tends to have more similar risk preferences, in absolute terms and 

on average, as her husband relative to a wife who did not chose. Moreover, we find characteristics that 

affect whether one spouse is more, equally, or less risk averse than the other, incorporating a direction 

in the difference in risk preferences. A working wife is less likely to be more risk averse than her 

husband relative to a non-working wife on average.  

To study the relative influence of each spouse on joint decisions involving risk, we use individual and 

joint decisions from the lab-in-the-field and study which spouse is closer to the couple. We find that 

monogamous husbands are less likely to be closer to the couple relative to polygamous husbands, and 

that monogamous wives are more likely to be closer to the couple than polygamous wives on average. 

To study female bargaining power, we construct a proxy measure using the differences in individual and 

joint choices.  Using this measure, we find that monogamous wives are more likely to be more 

empowered relative to polygamous wives.. At the same time, monogamous wives married to Muslim 
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husbands are more likely to be less empowered than monogamous wives married to non-Muslim 

husbands.  

Lastly, we explore the way this proxy for female bargaining power affects annual educational and 

medical expenditures. We find that households with wives that have more bargaining power tend to 

invest more on education than households with wives that less bargaining power. At the same time, the 

more influence a wife has on the couple’s decision, the more medical expenditure her household has on 

average, controlling for number of household members and subjective health statuses.  Our findings 

reaffirm the importance of understanding spouses’ heterogeneity of risk preferences and the relative 

influence of each spouse on joint decisions. Considering spouses’ differences in preferences and intra-

household dynamics can result in more effective development strategies that target household 

outcomes. Furthermore, our results find that female bargaining power is positively correlated with 

educational and medical expenditures, which are often associated with development strategies. We 

conclude by emphasizing the need and importance of more research in this area that can assist policy 

makers in designing more effective development strategies. 
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