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ABSTRACT 

THREE ESSAYS ON CHILD WELFARE IN CÔTE D’IVOIRE 

 

SEPTEMBER 2018 

 

DIDIER WAYORO, B.Sc., FÉLIX HOUPHOUËT BOIGNY UNIVERSITY  

 

M.Sc., FÉLIX HOUPHOUËT BOIGNY UNIVERSITY 

 

M.A., BRANDEIS UNIVERSITY 

 

Ph.D., UNIVERSITY OF MASSACHUSETTS AMHERST 

 

Directed by: Professor Léonce Ndikumana 

 

 

The objective of this dissertation is to examine the impact of early life events such 

as civil conflicts and rainfall variability on child welfare in Côte d’Ivoire and investigate 

possible mitigating factors. It consists of three essays. Drawing on the literature on the 

relationship between intrauterine exposure to shocks and birth outcomes, the first essay 

assesses the effect of armed conflicts on birth weight. It focuses on the 2010-2011 post-

electoral violence using the 2011-2012 Demographic and Health Survey (DHS) and the 

Armed Conflict Location and Event Database (ACLED) documenting the timing and 

location of conflict events. The empirical results show that armed conflicts reduce the 

birth weight of newborn children who were in-utero during the conflict and increase the 

probability among exposed pregnant women of having an underweight child at birth. In 

addition, the study suggests that the impact of conflict on birth weight and low birth 

weight (less than 2,500 grams) is significant in the second trimester compared to other 

stages of the pregnancy and that maternal prenatal care is a possible mechanism through 

which the effect of conflict on low birth weight might be attenuated.  



 vii 

The second essay deals with the effect of rainfall variability on breastfeeding 

duration in Côte d’Ivoire using the 1994 DHS survey and rainfall data from various 

weather stations across the country. I find that for women living in rural areas or engaged 

in agricultural activities, rainfall variability around the time of birth and one year after 

birth reduces breastfeeding duration. Breastfeeding duration falls by 2 months one year 

after birth for farming women and those living in rural areas. However, rainfall shocks in-

utero increase breastfeeding duration by 2.6 months for farming women and by 1.9 for 

those residing in the rural areas. The effect may be due to the competition between 

breastfeeding and farm work. The study suggests that land ownership and the availability 

of childcare assistance are possible mechanisms that can alleviate the competition 

between breastfeeding time and agricultural work. 

Finally, the third essay builds on previous work on the microeconomic effects of 

armed conflicts on children in conjunction with the fetal origins hypothesis to investigate 

the effects of early life shocks on child health. Unlike past studies in Côte d’Ivoire that 

addressed the 2002-2007 civil conflicts, the focus of this chapter is on the 2002-2011 

time period, which includes the post-electoral violence. It uses Demographic and Health 

Surveys (DHS 1998/1999 and 2011/2012) and the UNICEF Multiple Indicator Cluster 

Surveys (MICS, 2006) as well as data from the Armed Conflict Location and Event 

Database (ACLED) on the exact location and timing of conflicts. The empirical evidence 

shows that conflict reduces significantly the height-for-age z-score of exposed children 

compared to their non-exposed counterparts. The results also suggest that the negative 

effects of conflict are larger the longer the conflict duration, and that UN peacekeepers 

might mitigate these negative effects even after the conflict has ended.  
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CHAPTER 1 

 

INTRODUCTION 

 

         Since the 1989 UN Convention on the Rights of the Child and the September 1990 

International Summit on Children during which the World Declaration on the Survival, 

Protection and Development of Children was adopted, there has been a number of 

domestic and international programs aimed at improving children wellbeing. For 

instance, during the 2000 Millennium Summit at the United Nations, 189 States 

committed to achieve by the year 2015 eight development goals, of which six were 

directly related to children.  

The Ivorian Government has shown concern for the improvement of children 

welfare by ratifying these international conventions. Domestically, it has also increased 

its efforts to protect child rights through the Ministry of Family and Child Welfare and 

taken measures to fight against child labor in the cocoa industry, for instance, and the 

trafficking of children from the neighboring countries. In 2007, the Government also 

launched the Accelerated Child Survival and Development Strategy (ACSD), which was 

spearheaded by an Inter-ministerial Pilot Committee and was included in the national 

program for health development and the Poverty Reduction Strategy (2009-2013). 

However, these initiatives have been frustrated by a decade-long civil conflict that 

resulted in the destruction of health care and education infrastructure, a significant 

number of displaced people and a high level of poverty, especially in the rural areas 

where the majority of the population relies on rain-fed agriculture1. Rural areas accounted 

                                                 
1 The country’s agriculture is 98% rain-fed (http://usaidlandtenure.net/sites/default/files/country-profiles/full-
reports/USAID_Land_Tenure_Cote_d'Ivoire_Profile.pdf) 

 

http://usaidlandtenure.net/sites/default/files/country-profiles/full-reports/USAID_Land_Tenure_Cote_d'Ivoire_Profile.pdf
http://usaidlandtenure.net/sites/default/files/country-profiles/full-reports/USAID_Land_Tenure_Cote_d'Ivoire_Profile.pdf
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for more than three quarters of the poor (62.4%) compared to 29.4% in urban area in 

2008 (IMF, 2009). This high dependence on rain-fed agriculture and fluctuations in 

rainfall not only affect the type of crops and dietary diversity but also increase 

households’ vulnerability to risks in a context where insurance markets are lacking. 

The civil war brought about devastating consequences on children in terms of 

food insecurity as two-thirds of the Ivorian population are employed in the agricultural 

sector, which represents 22 % of the national GDP (World Bank, 2013). When the 

conflict was at its peak in 2002, severe chronic malnutrition was well above 10% in the 

Northern and Western parts of the country. Also, a 2008 survey conducted by the Food 

Security Monitoring System revealed that 27% of rural households in the North were 

food insecure while 12 % of them were severely food insecure (UNICEF, 2009). 

Combating child poverty and other forms of deprivation is all the more important 

since because of “poverty and its associated health, nutrition and social factors, 200 

millions of children under 5 year of age in low-and–middle-income countries are 

prevented from achieving their development potential” (UNICEF, 2014a). Moreover, 

despite impressive efforts to reduce poverty rate from 47% in 1990 to 18% in 2010, half 

of the world’s children live in extreme poverty in low–income countries while 30 

millions of children or -one in eight- in the wealthiest countries are raised in relative 

poverty (UNICEF, 2014a). Fighting against child poverty is also important because 

deprivation happening in-utero or early in life can have irreversible damages to the 

child’s cognitive development and future contribution to society.  

In an effort to reduce child poverty, different methodological approaches have 

been used to measure child welfare. Many studies dealing with child poverty have relied 



 3 

on household surveys in order to assess monetary dimensions of poverty. These studies 

are in the tradition of the collective household model whereby household level 

consumption and expenditure are determined collectively (Becker 1981;1965). In these 

models, when children are included, they are viewed as consumption goods for the 

parents instead of individual economic agents with their own utility functions and 

resource consumption (Dunbar, Lewbel and Pendakur, 2013). However, household 

surveys are limited because they might fail to include orphans, abandoned children, street 

children or those whose parents are illegal immigrants and thus are not recorded in 

official statistics (Waddington, 2004). Furthermore, a household budget survey collects 

information at the aggregate household level and does not provide information on the 

consumption of individual household members, or how resources are pooled or 

distributed, let alone who gets to decide of resource allocation within the household  

(Hulme and McKay, 2007). In the case of Côte d’Ivoire, Duflo and Udry (2004) found 

the identity of the breadwinner to be important in determining how resources are 

allocated in the household. In polygamous households, Mammen (2009) found that the 

mother’s rank influences child's school enrollment and expenditures as well as 

educational attainment in early adulthood. Other studies have examined the extent of 

gender discrimination in the allocation of resources between children. In the case of Côte 

d’Ivoire, Haddad and Hoddinott (1994) did not find any bias toward a particular gender. 

Since the pioneering work of Sen (1976; 1999) on poverty measurement, 

however, it is now widely admitted that poverty is a multidimensional phenomenon 

encompassing different levels of deprivation ranging from environment to social 

exclusion. According to Kurukulasuriya and Solrun (2011), “There is a growing 
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consensus that children experience poverty in ways that are different from adults; and 

looking at child poverty through an income-consumption lens only is inadequate as 

poverty during childhood can have detrimental and irreversible effects on children.” This 

ties in with the UNICEF working definition of child poverty where poor children are 

viewed as lacking “material, spiritual and emotional resources needed to survive, develop 

and thrive, leaving them unable to enjoy their rights, achieve their full potential or 

participate as full and equal members of the society”  (UNICEF, 2005). 

Another type of child-centric approach to poverty has to do with early childhood 

capabilities and adult socioeconomic outcomes. Deprivation occurring at the very 

beginning of life or around the time of birth such as the occurrence of civil war, rainfall 

shocks, insect infestation, the birth of twins, the presence of a disabled sibling in the 

household, income fluctuations, etc., can have a contemporaneous impact on children, 

and also affect their future wellbeing.  This approach is mostly grounded in the fetal 

origins hypothesis. This hypothesis proposes that early life exposure to shocks affects 

future outcomes and it is closely related to epidemiologic studies showing that in-utero 

environment such as inadequate nutrition predisposes an unborn baby to future health 

problems.  In fact, as Barker (1997) pointed out, babies who are small at birth or during 

infancy, or who faced undernutrition while in-utero run a high risk of developing 

coronary heart diseases, obesity and addiction-related behaviors in their lifetime. The 

fetal origins hypothesis has generated a large body of literature spanning a significant 

number of economic branches including health, environment, development and family 

economics  (Currie and Almond, 2011). 
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In other developing countries, a few studies have focused on pregnant women’s 

health-seeking behavior to test the fetal origins hypothesis. Some have found that 

depending on the type of facility or health care provider, the location and the timing of 

the consultation, its quality, the number of visits, prenatal care can have a positive or 

negative effect or no impact on birth weight  (Gajate-Garrido, 2013). 

The objective of this dissertation is to examine the interplay between early life 

events and child welfare in Côte d’Ivoire. This is an interesting case study for many 

reasons. First, as in many African countries, the majority of the population is engaged in 

agriculture and the economy is highly dependent on this sector. Moreover, rainfall 

variability affects agricultural output or increases the prevalence of waterborne diseases, 

which can affect child welfare. Second, since 1999, the country entered a period of 

instability that culminated in the 2002 civil war and the 2010-2011 post-electoral crisis 

causing more than 3,000 deaths and a significant number of displaced people including 

children. Third, the country is endowed with a rich set of household datasets from which 

very few studies have drawn to understand the links between early life shocks and child 

welfare.  

This research consists of three essays focusing on two types of events:  rainfall 

shocks and civil conflicts. The first essay analyzes how the 2010-2011 post-electoral 

violence affected pregnant women’s health-seeking behavior and their child’s birth 

weight outcomes using the 2011-2012 Demographic and Health Survey. The second 

essay investigates the impact of rainfall shocks on breastfeeding duration using the DHS 

1994 and rainfall data from different weather stations across the country. The third and 

final essay examines the effects of civil conflicts on child deprivation using household 
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surveys and conflict data from ACLED. In addition to unraveling the detrimental effects 

of early life shocks on child welfare in Côte d’Ivoire, this dissertation will present 

possible alleviating channels. 
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CHAPTER 2 

 

MATERNAL EXPOSURE TO CONFLICTS AND BIRTH OUTCOMES IN CÔTE 

D’IVOIRE  

2.1 Introduction 
 

Each year more than 20 million of infants worldwide are born weighing less than 

2,500 grams (UNICEF and WHO, 2004). It is estimated that the incidence of low birth 

weight (less than 2,500 grams) is 15.5% globally, and that 95.6 % of these children are 

born in developing countries. In 2013 alone, 22 million babies representing 16% of 

deliveries across the world were of low birth weight (UNICEF, 2014b). Birth weight is an 

important indicator for both the mother’s health status and the baby’s survival and long-

term health and development. Babies that are undernourished in-utero are 20 times more 

likely to die compared to the heavier ones in the early months of life, and have a lower 

IQ, lower educational attainment and poorer future job opportunities (UNICEF and 

WHO, 2004). This is also true for babies delivered by undernourished teenage girls or 

whose body has not been fully developed at birth, pointing to an intergenerational 

transmission of health deprivation. In fact, as brought out by Currie and Moretti (2007), 

women who were of low birth weight are more likely to deliver babies of low birth 

weight as well.  

The necessity to fight against low birth weight was emphasized as a major 

condition for reaching the Millennium Development Goal of reducing child mortality. 

This prompted the UN to adopt the “A World Fit for Children” Plan of Action aimed at 

reducing the incidence of low birth weight by one third between 2000 and 2010. In Côte 

d’Ivoire, the government has taken measures to improve mother and child health by 
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ratifying international treaties on child protection, establishing a Ministry of family and 

welfare, and offering free tetanus injection for pregnant women. The Ivorian government 

also put in place a National Health Plan (2009-2013) to improve access to, and the 

efficiency of health services countrywide. However, the civil conflict that started in 2002 

and led to the 2010-2011 post-electoral violence undermined these efforts and severely 

affected the health care system. For instance, 80% of health personnel working in the 

regions controlled by rebel forces fled to safer areas in the south (UNICEF, 2009). This 

massive exodus resulted in the closure of 52% of the health centers in the country except 

those run by NGOs during the period 2002-2010, which was further exacerbated by the 

closure of all health facilities in the western part of the country and in the capital city 

Abidjan during the 2010-2011 post-electoral crisis (World Bank, 2014). Furthermore, to 

reduce the impact of the conflict and the post-electoral violence on access to healthcare, 

the Ivorian government spent $60 million over a nine-month period from May 2011 to 

January 2012 in a free healthcare program (IRIN, 2012). The program however, was 

halted because of theft, mismanagement and soaring costs. It was later revamped in order 

to provide free health care only to pregnant women and children aged between 0 and 5. 

Exposure to shocks such as armed conflicts reduces health care availability for 

pregnant women, which can have a long lasting impact on their child’s health at birth and 

later in life. Although a growing literature now exits on the effect of maternal stressors on 

child’s birth outcomes, few studies deal explicitly with the effect of fetal exposure to civil 

conflict on newborn outcomes in developing countries. Understanding the effect of 

conflict on children’s birth outcomes is particularly relevant for Côte d’Ivoire, a country 

with one of the highest maternal mortality rates in the world which increased from 543 
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deaths per 100,000 born babies in 2005 to 720 deaths per 100,000 in 2013  (AFD, 2016). 

This chapter adds to the existing literature by analyzing how the intrauterine 

exposure to conflicts affect child’s birth weight in Côte d’Ivoire. It uses the spatial and 

temporal variation of conflict at the province level and the related fatalities during the 

2010-2011 post-electoral crisis to estimate the effects of conflicts on a particular group of 

non-combatants, namely children in-utero during the conflict as well as how the effects 

vary at different stages of the pregnancy.  

Two main reasons motivate this study. First, Côte d’Ivoire is a developing country 

with high inequalities in access to health care as only 35% of government spending in 

health care goes to poor households (Diomandé, 2012). Second, from a methodological 

standpoint, to my knowledge, no previous study has addressed the impact of armed 

conflicts on birth weight using a difference-in-difference estimation strategy and the Côte 

d’Ivoire DHS (2011/2012) survey as well as conflict data from ACLED (2010). 

The empirical results indicate that conflict-related fatalities reduce child 

birthweight by 1.8 grams and the probability of newborns being of low weight increases 

by 0.0011 to 0.0006. In addition, the impact is more pronounced in the second trimester 

compared to the other stages of pregnancy. The empirical results also suggest that 

prenatal health care such as tetanus injection during pregnancy can alleviate the impact of 

conflict on low birth weight although marginally.   

In the rest of this chapter, section 2.2 presents the literature review. Section 2.3 

describes the data and the methodology. Section 2.4 discusses the results followed by 

some robustness checks in section 2.5 and possible alleviating mechanisms in section 2.6. 

Section 2.7 concludes. 
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2.2 Literature review 

 

 

There is an emerging economics literature examining the relationship between the 

in-utero environment and birth outcomes. It draws on medical studies related to the “fetal 

origins” hypothesis championed by Barker (1997) and arguing that the intra-uterine 

environment affects the fetus in terms of prematurity as well as the child short-term and 

long-term outcomes such as birth weight, health status, educational attainment and 

employment outcomes (Currie and Almond, 2011). Economic studies have tested this 

hypothesis considering the mother’s nutrition during pregnancy, her exposure to 

environmental pollution, earthquakes, rainfall shocks, economics shocks, violence or 

maternal stress. 

Among the studies that focused on mother’s nutrition during pregnancy, Hoynes 

et al. (2016) use a sample of adults born between 1956 and 1981 in the US and who grew 

up in families with low educational attainment (less than high school), and show that the 

provision of food stamps in-utero reduces the incidence of metabolic syndrome (an index 

of obesity, high blood pressure, heart disease, and diabetes). Similarly, Amarante et al. 

(2015) argue that cash transfers available for poor pregnant women in Uruguay reduced 

substantively the incidence of low birth weight. For pregnant Arab women in Michigan, 

Almond and Mazumder (2011) concluded that fasting during the month of Ramadan 

leads to lower birth weight and fewer numbers of male babies when exposure to fasting 

occurs in the first month of gestation. Furthermore, in the long run fasting early in 

pregnancy increases the likelihood of adults being disabled by 20% for Muslim women in 

Uganda and Iraq. 
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Currie and Walker (2011) use Vital Statistics Natality records from Pennsylvania 

(1997-2002) and from New Jersey (1994-2003) as well as difference-in-difference 

estimation technique to examine the effect of exposure to environmental degradation in- 

utero. They show that the introduction of electronic toll collection (E-ZPass) and its 

effect on traffic congestion and emissions reduces prematurity and low birth weight for 

mothers living closer (2 km) to the toll plaza by 10.8% and 11.8 %, respectively 

compared to those living within 2-10 km from it.  Similarly, Currie et al. (2011) study the 

effect of Superfund cleanups on infant health in five large states in the US and 154 sites 

cleaned up between 1989 and 2003 using the difference-in-difference strategy and Vital 

Statistics Natality records on births to mothers between 15 and 45. They find that the 

Superfund cleanups reduce the risk of congenital anomalies by 20-25%. In addition, 

Rocha and Soares (2015) show that negative rainfall during gestation leads to higher 

infant mortality, lower birth weight and shorter gestation periods and the effects are more 

important during the second trimester for children born during the dry season. 

With regard to the relationship between violence on birth outcomes, Mansour and 

Rees (2012) use the 2004 Palestinian Demographic and Health Survey and information 

on fatalities caused by Israeli forces and show that pregnant Palestinian women exposed 

to the conflict with Israeli security forces during the second intifada face a modest 

increase in the probability of low birth weight. Moreover, Akbulut-Yuksel (2017) uses 

data from Germany and finds that exposure to World War II in-utero and during 

childhood increases the risk of obesity and the probability of having a chronic health 

condition in adulthood such as stroke, hypertension, diabetes, and cardiovascular 

disorder. Brown (2014) also finds that exposure to violence due to war on drugs in 
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Mexico early in-utero reduces substantially birth weight. He argues that exposure to 

violence during the first trimester of pregnancy reduces birth weight by 75 grams and 

increases the incidence of low birth weight by 40%. In the same vein, Camacho (2008) 

considers landmine explosions in Colombia and supports the significant negative impact 

of violence on birth weight, particularly in the first trimester of pregnancy. Koppensteiner 

and Manacorda (2016) find similar results in Brazil. Based on vital statistics on births and 

deaths between 2000 and 2010 in Brazil, they conclude that in-utero exposure to local 

violence in terms of homicide during the first trimester of pregnancy increases the risk of 

low birth weight and prematurity. The effect is more important among children from less 

educated mothers and from lower socioeconomic status. Torche and Villarreal (2014), on 

the contrary, show that mothers of low socioeconomic status respond to violence and 

homicide escalation in Mexico between 2008 and 2010 by increasing prenatal care 

utilization, which in turn leads to higher birth weight. However, Eccleston (2012) 

concludes that exposure to the 9/11 terrorist attack in New York in the first and second 

trimester of pregnancy reduced birth weight and increased the prevalence of prematurity. 

Focusing on ETA terrorism in Spanish provinces, Quintana-Domeque and Rodenas 

(2014) also conclude that in-utero exposure to bomb casualties, especially early in 

pregnancy is associated with lower gestational length and an increase in the prevalence of 

low birth weight. 

Fear and the increase in stress are vehicles through which violence affects birth 

outcomes. Violence increases mother’s stress, which can release glucocorticoids 

producing hormones from the placenta and can cause preterm delivery and low birth 

weight (Koppensteiner and Manacorda, 2016). Other types of maternal stressors have 
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been shown to affect birth weight such as the death of the child's maternal grandparents 

(Black et al., 2007), maternal exposure to a financial crisis (Bozzoli and Quintana-

Domeque, 2014) and earthquake (Lauderdale, 2006). Still other studies have emphasized 

the importance of the timing of the stress while analyzing the effect of maternal stressors 

on the newborn’s welfare. Torche (2011), for example, highlights the effect of stress 

occurring at the beginning of the pregnancy, while Smits et al. (2006) and Khashan et al. 

(2008) show that stress occurring later in the pregnancy can also lower birth weight. 

Moreover, conflict also leads to population displacement and the destruction of health 

care services, making it difficult to take care of complications during pregnancy. This is 

often exacerbated by the distance to healthcare centers and the exorbitant cost of heath 

care, thus preventing pregnant women who do not have the resources to seek or receive a 

proper level of care during pregnancy and delivery (Howard et al., 2011). 

A significant number of other studies have dealt with the relationship between 

mother’s health-seeking behavior and child wellbeing. Those studies attempt to go 

beyond Becker’s household unified preference model whereby a single altruistic agent 

represents the utility of the household (Becker, 1981). However, the Beckerian model has 

been criticized for assuming that the preferences of one altruistic member of the 

household (head of household) reflect those of the other members. Because in Becker’s 

model the household operates as a single unit with its members having exactly the same 

preferences and utility functions, the model is not suitable to analyze intra-household 

inequalities and distribution. Hence, any family policy intervention in terms of income 

transfer from the father to the mother, for instance, is ineffective. In addition, the model 

emphasizes the production function of the household. However, in most situations, 
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household production is not exchanged in markets or the market for those goods and 

services simply do not exist (Mattila-Wiro, 1999). Bergman (1995) also criticizes the 

Beckerian model for its focus on a male-dominated households and its ignorance of other 

forms of family arrangements such as single parents, unmarried parents and equal-

partners parents.  

If the Beckerian model assumes that one person represents the interests of the 

entire household, the bargaining models however, considers the possibility of diverging 

interests among two actors of the households and therefore make room for bargaining 

among them. In the same vein, collective models are better equipped to evaluate the 

effect of external factors such as social and institutional variables on household behavior  

(Mattila-Wiro, 1999). The collective models presented by Chiappori (1988; 1992) and 

others (Browning and Chiappori 1998; Bourguignon, Browning and Chiappori 2009; 

Chiappori and Ekeland 2006; 2009) posit that household bargaining results in Pareto-

efficient allocations whereby under constant resources, it is impossible to increase the 

wellbeing of one household member without decreasing that of another. These models 

are widely used in the literature of family economics and can serve as a theoretical 

framework to understand the relationship between maternal behavior and health 

endowment on the one hand, and child’s birth weight on the other, as well as peer into the 

black box of the family and examine the biological relationship between parental health 

and nutrition and child outcomes. Barker (1997) stresses the importance of the 

intrauterine environment and how mother’s nutrition and lifestyle can prevent coronary 

diseases for children. His findings were supported by epidemiologic studies showing that 
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mother’s health status and the fetus welfare affect birth weight (Maritz, Morley and 

Harding, 2005). 

Rosenzweig and Schultz (1983) estimate different birth weight production 

functions using the 1967-1969 U.S National Natality Follow back Survey and two-stage 

least squares (2SLS) to deal with the heterogeneity in the demand of health services such 

as antenatal care. They find that the effect of delaying prenatal care obtained using OLS 

is lower compare to 2SLS estimates. However, as pointed out by Rous, Jewell and Brown 

(2004), their study is limited due to identification and econometrics flaws such as sample 

selection and endogeneity biases. For example, unhealthy women may expect difficult 

pregnancies leading to lower birth weight and as result will increase their demand for 

prenatal care. Therefore failing to account for endogeneity could lead to an 

underestimation of the positive effect of the use of prenatal care. This could also lead to 

the perverse conclusion that prenatal care affects birth weight negatively. Conversely, 

women seeking more prenatal care might adopt some health-enhancing behaviors that 

increase birth weight. In this case, ignoring the endogeneity may lead to an 

overestimation of the positive impact of the prenatal care. Grossman and Joyce (1990) 

estimate a child health production function using a sample from New York City and 

controlling for endogeneity and sample selection. They find that women who did not 

want the pregnancy or were likely to have an abortion have a late start in prenatal care, 

with the most significant effect appearing among minorities. However, an early start in 

prenatal care increases the birth weight among black women. They also found that 

controlling for the endogeneity of prenatal care increases the effect of prenatal care on 

birth weight. In addition, 2SLS estimation treating prenatal care as endogenous yields 



 16 

larger estimates of the effect of prenatal care on birth weight. In the same vein, using the 

1993 data on women pregnancies in 253 Texas counties, a full-information maximum 

likelihood estimation procedure and the Discrete Factor Method, Rous, Jewell and Brown 

(2004) estimate the relationship between birth weight and prenatal care controlling for 

endogeneity and sample selection. Unlike the previous studies focusing on the timing of 

prenatal care, they focused on the actual number of prenatal care visits. They found that 

additional visits affect birth weight positively. Similarly, Kai and Poirier (2003a; 2003b) 

use Bayesian techniques and find that the effect of prenatal care on birth weight is larger 

after controlling for endogeneity. On the contrary, based on Pennsylvania data and a 

quasi-experimental methodology, Evans and Lien (2005) shows that prenatal visits 

reduce birth weight when they happen early in pregnancy.  

Few studies have examined the relationship between prenatal care and birth 

weight outcomes in developing countries. In the case of the Philippines, Guilkey et al. 

(1989) find that more prenatal visits increase babies’ weight at birth. Using data from 

India, Maitra (2004) finds that increased use of prenatal care reduces the probability of 

child mortality. In Kenya, Mwabu (2009) shows that the immunization of the mother 

against tetanus during pregnancy is strongly associated with improvements in birth 

weight. In the case of Azerbaijan, Habibov and Fan (2011) consider both prenatal visits 

the quality of healthcare and find that those variables have a positive effect on birth 

weight.  

In addition to the effect of prenatal healthcare on child birth weight as shown in 

some of the previous studies, research on prenatal investment in health care or maternal 

demand for prenatal care has also considered the effect of knowing in advance the gender 
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of the child and how such information modifies mother’s behavior during pregnancy. It 

has been shown that in some developing countries such as India parents tend to favor 

boys and discriminate against girls right from the womb after  having an ultrasound. This 

is reflected in an increased number of antenatal visits and a higher frequency of tetanus 

shots when parents are expecting a boy (Bharadway and Lakdawala, 2013).  

Overall, the existing studies show evidence of a negative effect of shocks such as 

violence and conflict on birth weight while a positive effect appears on the probability of 

low birth weight because of stress caused during pregnancy. They also show that the 

mother’s health-seeking behavior during pregnancy care exerts a positive effect on birth 

weight. Therefore, prenatal care might play a mitigating role in the presence of 

exogenous shocks such as conflicts. In addition, the timing of shocks is also important as 

it might influence the magnitude of the effect. This study seeks to explore these findings 

using the case of Côte d’Ivoire. 

2.3 Data and Methodology 

2.3.1 Data  

 

Two sources of data are used to examine the relationship between conflict and 

birth weight: the Côte d’Ivoire Demographic and Health Survey (DHS 2011-2012) and 

the Armed Conflict Location and Event Database (ACLED) by Raleigh et al. (2010).  

The 2011-2012 Côte d’Ivoire DHS survey was fielded by the Ivorian National Institute of 

Statistics in collaboration with the Ministry of Health and other international donors 

between December 2011 and May 2012. It is a countrywide survey that covered 10,413 

households. The children sample contains information during pregnancy, postnatal care, 

immunization and health. The data for the mother of each of these children (born in the 
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past 5 years or 0-59 months) is included. The children in the sample are born between 

January 2007 and March 2012. 

 The analysis is conducted at the department level (administrative district) and 55 

provinces (departments) are selected and matched with the ACLED dataset. The ACLED 

dataset reports exact locations, dates, fatalities and other characteristics of individual 

battle events in provinces affected by the civil conflict. The conflict data are available for 

the period 1997-2016 and are disaggregated by administrative departments of the 

country. The conflict under consideration is the post-electoral violence in Côte d’Ivoire, 

which occurred during November 2010-April 20112.  

Figure 2.1 presents the spatial distribution of conflict events across the country, 

which affected mostly the western and central regions as well as some regions in the 

North-East (Bondoukou) and in the South (Abidjan). Table 2.1 gives the descriptive 

statistics of the variables used in the analysis. The average age at first birth for the 

mothers is 18 years and more than half of them are married. In addition, 32.9 % and 

86.1% have more than 8 prenatal visits and at least one tetanus injection during 

pregnancy, respectively. The fatalities during the period of observation vary from 0 to 

392 while the average weight at birth is about 3075.3 grams. All these variables will be 

used as controls in this study. More importantly, Figure 2.2 shows that the birth weight in 

conflict regions is higher compared to non-conflict regions with similar trends both 

before and after the conflict.  

 

 

                                                 
2 The April 2011 cut-off coincides with the end of the hostilities and the arrest of the former president Laurent Gbagbo on April 11, 
2011. 
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Figure 2.1: Conflict events between November 2010 and April 2011 

 

 

Sources: ACLED (2010) and DHS (2011/2012). Blue dots represent household clusters and shaded areas represent the number of 
conflict events between November 2010 and April 2011. 
Map constructed by the author using QGIS 3.0.  
 

Figure 2.2: Trend of birth weight in conflict versus non-conflict regions 

 

 

Notes:   birth weight by month and year of birth. Vertical dashed lines indicate when the post-electoral violence started (November, 

2010) and ended (April, 2011) 
Data sources: 2011-2012 Côte d’Ivoire DHS and ACLED  (2010) 
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Table 2.1: Essay 1 summary statistics      

 Mean Max Min SD Obs 

Mother’s characteristics      

Age at first birth 18.75 44 11 3.537 7555 

Age at first cohabitation 18.26 45 10 4.056 6766 

Mother lives in rural area (=1) 0.658 1 0 0.474 7555 

Mother has some education (=1) 0.327 1 0 0.469 7555 

Mother is married (=1) 0.581 1 0 0.493 7555 

Christian 0.366 1 0 0.482 7535 

Muslim 0.461 1 0 0.499 7535 

Other 0.172 1 0 0.378 7535 

Wealth index 2.655 5 1 1.355 7555 

Child outcomes      

Low birth weight (<2,500 g) 0.0835 1 0 0.277 7558 

Birth weight in grams 3075.3 9060 500 729.6 4358 

Child is male (=1) 0.504 1 0 0.500 7555 

Birth order number 3.543 15 1 2.361 7555 

Multiple births (=1) 0.0467 1 0 0.211 7555 

Fatalities 41.633   392 0 115.853 7558 

Population 356392.6   2900000 2751 833207.6 7558 

Use of Medical care      

Number of prenatal visits (>=8) 0.329 1 0 0.470 7558 

Tetanus injection in pregnancy (>=1) 0.861 1 0 0.346 7558 

 

 

2.3.1 Econometric Models 

 

The study follows an approach similar to Evans and Lien (2005) using a 

difference-in-difference strategy. The treatment group refers to women who were 

pregnant during the post-electoral crisis (November 2010-April 2011). They are 

identified as those who gave birth during May 2011 to January 2012.  The control group 

will refer to women who were pregnant outside the conflict period, excluding all births 

occurring during the treatment period (children born during the crisis).  

 In the first equation, conflict is related to birth weight as follows: 
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 𝑏𝑖𝑗𝑡 = 𝛼1(𝑊𝑎𝑟𝑗 ∗ 𝐼𝑛𝑢𝑡𝑒𝑟𝑜𝑑𝑢𝑟𝑖𝑛𝑔𝑤𝑎𝑟𝑡) + 𝛼2𝑋𝑖𝑗𝑡 + 𝛿𝑡 +  𝛾𝑗 + 𝜆𝑗𝑡 + 𝜀𝑖𝑗𝑡      (2.1) 

 

For the child  𝑖 in department (district) 𝑗  who was in-utero at time 𝑡 ,   𝑏𝑖𝑗𝑡 

represents the child’s birth outcomes (birth weight or low birth weight). 

𝑋𝑖𝑗𝑡   is a vector including child and mother’s controls, namely, indicators of 

whether the child was of multiple births, birth order, gender, mother’s age at first birth,  

her age at first cohabitation, her marital status, her area of residence, her religion and 

educational level. These variables have been found to influence child outcomes (Jewell, 

2009) and therefore including them will increase the precision of the estimates. 

𝑊𝑎𝑟𝑗  measures war intensity and is constructed by taking the ratio of conflict-

related deaths during the post-electoral crisis (November 2010 to April 2011) over the 

pre-conflict population per 100,000 inhabitants  in each district. 

𝐼𝑛𝑢𝑡𝑒𝑟𝑜𝑑𝑢𝑟𝑖𝑛𝑔𝑤𝑎𝑟𝑡 is an indicator equal to 1 for women who where pregnant 

during the post-electoral violence. This refers to those who gave birth between May 2011 

and January 2012. 

Year dummies 𝛿𝑡 represent the birth cohort effects, which capture unobservables 

that simultaneously affect the birth weight of each cohort or seasonal patterns in birth 

weight. This could also be due to the government implementing policies in a particular 

period (year) that might affect birth weight. 

𝛾𝑗  are department dummies (fixed effects) and are included to control for all time 

invariant unobservables at the department level. 
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4.6 Conclusion 

 

 

This chapter has examined the impact of the 2002-2011 protracted civil 

conflict in Côte d’Ivoire on child welfare using the 1998/1999 and 2011-2012 DHS 

and the UNICEF MICS3 surveys as well as information of the exact timing and 

location of conflict events. The evidence shows a strong negative effect of both the 

occurrence conflict and the number of months of exposure to the conflict on children 

aged 6-60 months living in conflict-affected regions, compared to those in non-

affected regions. Height-for-age z-score decreases on average by about 0.64 standard 

deviations due to the conflict suggesting that a longer conflict has a much bigger 

impact on children welfare in Côte d’Ivoire. The negative impact of conflict on child 

health is similar to the results of Akresh, Lucchetti and Thirumurthy (2012) for 

Ethiopia and Minoiu and Shemyakina (2014) for Côte d’Ivoire using different 

datasets. In addition, no differential impact of conflict was found between boys and 

girls.  

This study contributes to the growing literature on the impact of early life 

shocks on children wellbeing. Previous studies pointed out many channels through 

which conflict negatively affects child welfare including household idiosyncratic 

shocks such as illness of the parents, a sudden loss of household income, 

displacement, looting, loss of assets and the death of the breadwinner. Others have 

considered the impact of non-conflict related shocks on child welfare such as drought 

or climate change. Still others have documented the prevalence of disease, poor 

infrastructure or the destruction of health infrastructure as some of the vehicles of the 

impact of conflict on child health (Minoiu and Shemyakina, 2014). This study has 
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shown that the presence of UN peacekeepers is a potential channel through which the 

negative effect of conflict on children can be mitigated.  

This study, however, presents some limitations that need to be emphasized. 

For example, it would have been interesting to compare conflict and non-conflict 

related shocks and analyse households coping mechanisms. In addition, since 

previous research has shown that children often experience poverty or health 

deprivation more than adults (Kurukulasuriya and Engilbertsdóttir, 2011), it would 

have also been insightful to examine how early life shocks such as conflict relate to 

long-term economic outcomes. The lack of data makes it impossible to investigate 

these issues at the moment. 
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CHAPTER 5 

 

CONCLUSION  

 

This dissertation attempted to provide answers to two questions. Do shocks 

such as rainfall variability and civil conflict affect child welfare in Côte d’Ivoire? Are 

they any factors that may alleviate the effects of those shocks? With regard to the first 

question, household surveys (DHS and UNICEF MICS) conducted in the country 

from 1994 to 2012 are used along with conflict data. The analysis draws on the fetal 

origins hypothesis as theoretical framework. The evidence in the study shows that 

conflict has had a negative impact on child welfare measured as height-for-age Z 

score and birth weight. Similarly, conflict, and more specifically the Ivorian 2010-

2011 post-electoral crisis increased the risk of children to be of low birth weight.  

Concerning the rainfall variability, the results suggest that children born to 

women engaged in farming activities or living in rural areas have had their 

breastfeeding duration reduced due to competition between women reproductive role 

consisting of taking care of their offspring and their productive role in food provision 

through agriculture activities. 

This dissertation addressed the second question by examining whether 

prenatal care, childcare assistance, land ownership, and the presence of UN 

peacekeepers (a form of foreign assistance) may offer mechanisms through which the 

detrimental effects of early life shocks can be mitigated. However, these results 

should not be viewed as a breakthrough per se. They were not unanticipated since 

previous studies reached similar conclusions as discussed all along in this dissertation. 

The value added of this dissertation comes using different datasets as well as an 

extended time period of analysis in a different context-Côte d’Ivoire. 
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These empirical results stress the importance of using foreign aid to improve 

child nutritional status not only in Côte d’Ivoire but also in other conflict-stricken 

countries. The same can be said of government efforts to make households less 

vulnerable to the risks associated with rainfall variability by promoting the provision 

of weather-related insurance, weather-adapted crops and better irrigation techniques. 

In addition, international organizations such as the UNICEF continue to promote safe 

pregnancy behavior by encouraging more prenatal visits. The Ivoirian government 

can embrace these efforts by devoting more resources to childcare and mother-child 

hospitals in the country.  

 The analysis of the impact of conflict on child welfare leaves room for future 

research. For instance, the dissertation did not compare the effect of conflict and non-

conflict related shocks (sudden lost of employment for the breadwinner) on children 

wellbeing. It also did not analyse households’ coping mechanisms such as the use of 

family ties, dissaving by selling productive assets, or receiving remittances from 

relatives during conflict. Furthermore, the role of macroeconomic policies in fostering 

economic growth in a post-conflict context such as the reconstruction of destroyed 

infrastructures, and issues of truth and reconciliation commissions and reparation for 

the victims were not addressed. 

The empirical analysis also focused on the effects of conflict on children aged 

0-4 and did not address the long-term impact of conflict on children once they reach 

adulthood in terms of educational attainment, height or health status. Being able to 

track those children in a panel study might deal with this issue since previous research 

has shown that children often experience poverty or health deprivation differently 

than the adults.  
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As for the chapter on rainfall shocks and their impact on children, the 

approach used in this dissertation was limited by the availability of the data and 

information about migration history. The analysis can be extended to other countries 

with longer time period, or by using geo-location (GIS) information as more data 

become available. It can also be extended to include other time-consuming activities 

for women in rural areas such as collecting firewood and water that can limit the time 

they can spend on breastfeeding. In addition, the mitigating factors could have been 

analyzed using structural equation modeling (SEM). Finally, it is also possible to 

compare and assess the effects of both rainfall variability and conflict on child welfare 

as previous studies have highlighted the possibility of a bidirectional relationship 

between rainfall and conflict (Raleigh et al., 2015). All of these are avenues for future 

research. 
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APPENDIX A 

 

 

ADDITIONAL TABLES FOR CHAPTER 4 
 

 

Table 4.5: Impact of conflict on migration  

 Linear Probability           Probit  

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

      

Conflict region  -0.018   -0.052  

 (0.040)   (0.122)  

Conflict Intensity  0.000   0.001 

  (0.000)   (0.000) 

Child is Female -0.007 -0.008  -0.021 -0.024 

 (0.007) (0.008)  (0.021) (0.023) 

Rural -0.105*** -0.130***  -0.321*** -0.395*** 

 (0.028) (0.030)  (0.087) (0.091) 

Krou 0.152*** 0.138***  0.569*** 0.499*** 

 (0.034) (0.038)  (0.122) (0.137) 

Northern Mandé 0.001 0.009  -0.001 0.025 

 (0.035) (0.036)  (0.101) (0.104) 

Southern Mandé 0.061 0.074  0.193 0.236 

 (0.047) (0.049)  (0.152) (0.166) 

Voltaiques -0.042 0.002  -0.127 -0.001 

 (0.036) (0.038)  (0.103) (0.110) 

Akan -0.013 0.013  -0.034 0.046 

 (0.037) (0.039)  (0.108) (0.115) 

Christian -0.083*** -0.102***  -0.269*** -0.333*** 

 (0.020) (0.023)  (0.065) (0.077) 

Muslim -0.091*** -0.085**  -0.288*** -0.276** 

 (0.032) (0.036)  (0.097) (0.112) 

Household head is 

male 

-0.015 0.001  -0.047 -0.000 

 (0.020) (0.022)  (0.063) (0.069) 

Mother age 0.002*** 0.003***  0.007*** 0.008*** 

 (0.001) (0.001)  (0.002) (0.002) 

Mother is married 0.038** 0.003  0.122** 0.014 

 (0.017) (0.018)  (0.051) (0.054) 

Mother education 0.047*** 0.048***  0.147*** 0.150*** 

 (0.013) (0.014)  (0.040) (0.045) 

Constant 0.767*** 0.735***  0.738*** 0.650*** 

 (0.056) (0.047)  (0.172) (0.148) 

Observations 14067 11208  14067 11208 

R-squared 0.038 0.045    
Notes: Robust standard errors are in parentheses, clustered at the enumeration level. The dependent variable is 

migration (more than one trip in the past 12 months using the 2011-2012 survey). Conflict intensity is the number 

of fatalities per 100,000 inhabitants using the pre-conflict population. The conflict period under consideration 

occurred between September 2002 and April 2011. Data sources: 1998-1999, 2011-2012 Côte d’Ivoire DHS, 

UNICEF MICS 2006, ONUCI maps and ACLED (2010) 
* significant at 10%, ** significant at 5%, *** significant at 1% 
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Table 4.6: Effect of civil conflict on sex ratios 

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

Conflict region*War Cohort 0.040 0.037 0.044 -0.008 

 (0.086) (0.081) (0.085) (0.262) 

War Cohort -0.016 -0.023 -0.030 0.000 

 (0.075) (0.069) (0.165) (0.000) 

Conflict region -0.035 -0.008 -0.039 -70.365 

 (0.075) (0.207) (0.074) (49.687) 

Province fixed effects No  Yes  No  Yes  

Year of birth fixed effects No No Yes Yes 

Province-specifics trends No No No Yes 

Observations 5650 5650 5650 5650 

R-squared 0.000 0.014 0.009 0.034 
Notes: Robust standard errors are in parentheses, clustered at the enumeration level. The dependent variable is the sex ratio 

and defined as the ratio of girls to boys.  
* significant at 10%, ** significant at 5% , *** significant at 1% 
 

 

 

 

Table 4.7: Conflict and characteristics of women giving birth during conflict. 
          Mother is 

educated 

(1) 

 Marital is 

married 

(2) 

Mother   

  age  

   (3) 

Household head 

is male 

            (4) 

Household 

head age 

             (5) 

Conflict region     -0.111 0.097 -0.611 0.236 -0.611 
          (0.220) (0.211) (3.460) (0.197) (3.460) 

Had a child During conflict   -0.210 0.211 4.205 0.258 10.637*** 

          (0.197) (0.186) (3.171) (0.186) (3.333) 
Conflict region*Had a child During conflict 0.181 -0.092 0.491 -0.278 2.124 

          (0.219) (0.213) (3.461) (0.199) (3.642) 
Constant          0.500** 0.375** 24.750*** 0.625*** 24.750*** 

          (0.198) (0.184) (3.181) (0.184) (3.181) 

Observations          12284 12284 12284 12284 12284 
R-squared          0.004 0.000 0.001 0.003 0.005 

Notes: Dependent variables are women and household head characteristics (Mother education, Marital status, age, Household 

head sex and age). Robust standard errors in parentheses, clustered at the enumeration level. 
* significant at 10%, ** significant at 5% , *** significant at 1% 
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APPENDIX B 

 

DATA SOURCES 

 

 

SURVEYS:   DHS 1994, 1998/1999 and 2011/2012 and MICS3 (2006) 

 

http://dhsprogram.com/data/dataset/Cote-d-Ivoire_Standard-DHS_1994.cfm?flag=0 

http://dhsprogram.com/data/dataset/Cote-d-Ivoire_Standard-DHS_1998.cfm?flag=0 

 

http://dhsprogram.com/data/dataset/Cote-d-Ivoire_Standard-DHS_2012.cfm?flag=0 

 

MICS3-2006. Côte d’Ivoire Multiple Indicator Cluster Survey)  

 

 http://www.childinfo.org/mics3_surveys.html 

 

PRE-CONFLICT POPULATION:  

 

General Population and Housing Census - Côte d'Ivoire 1998 

http://www.ins.ci/nada1/?page=catalog 

 

UN DEPLOYMENT MAP IN 2010 

 

http://reliefweb.int/map/c%C3%B4te-divoire/c%C3%B4te-divoire-unoci-

deployment-nov-2010 

 

CONFLICT DATA  

ACLED (Armed Conflict Location and Event Data).  

https://www.strausscenter.org/strauss-articles/acled-3.html 

 

RAINFALL DATA 

Precipitation data from Global Historical Climatology Network (GHCN) Monthly 

Version 2, as provided by the National Oceanic and Atmospheric Administration, 

National Climatic Data Center 

http://www.ncdc.noaa.gov/ghcnm/v2.php 

http://geekwright.com/modules/gwreports/report_view.php?rid=3&scode=113655630

07 

 

 

 

 

http://dhsprogram.com/data/dataset/Cote-d-Ivoire_Standard-DHS_1998.cfm?flag=0
http://dhsprogram.com/data/dataset/Cote-d-Ivoire_Standard-DHS_1998.cfm?flag=0
http://dhsprogram.com/data/dataset/Cote-d-Ivoire_Standard-DHS_2012.cfm?flag=0
http://www.ins.ci/nada1/?page=catalog
http://reliefweb.int/map/c%C3%B4te-divoire/c%C3%B4te-divoire-unoci-deployment-nov-2010
http://reliefweb.int/map/c%C3%B4te-divoire/c%C3%B4te-divoire-unoci-deployment-nov-2010
https://www.strausscenter.org/strauss-articles/acled-3.html
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