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Abstract

The purpose of this study is to assess the effects of conflict exposure during different stages of
life on civilians long-run labour market outcomes in Sierra Leone. In this light, this study takes
advantage of the variation in temporal and geographical incidence of the conflict and uses a
combination of Sierra Leone Integrated Household Survey (2011) and various data related to
human rights violations and assets loss during war. We find a negative effect of conflict exposure
during primary school age on long-term labour market participation and employment in Sierra
Leone. More precisely, exposure during this stage on life can reduce by up to 3% the chances to
participate in the labour market or to be employed. The study also establishes the negative
impact of conflict exposure through from in utero stage up to primary school age on hourly
wages in Sierra Leone. Education appears as the main causal pathways of conflict exposure

effects for individuals that were preschool or primary school age during the war.

Key words: Conflict/war, Labour Market Participation, Employment, School Age



1. Introduction

Since the end of the Second World War, several developing countries have experienced violent
conflicts with causes, durations and frequencies that vary considerably from one nation to
another. Nowadays, it is widely recognized that civil wars have dramatic economic, social and
human consequences during the conflict (killing, displacement, abduction, rape, recession, etc.).
However, the growing evidences on lasting microeconomics effects of civil war are mixed
(Blattman and Miguel, 2010). Moreover, evidences on labor market consequences of exposure to

conflict remains sparse.

Several studies have been carried out to analyze causes of conflicts (Hugon, 2001; Fearon and
Laitin, 2003; Collier and Hoeffler, 1998; 2004; Justino, 2011; Dabalenand Paul., 2012). As
short-term effects of war are dramatic and well documented (Collier and al., 2003), a growing
empirical literature has turned attention to the long-term impacts of conflict on economic
performance (Davis and Wesitein, 2002; Brackman and al., 2004), aggregate welfare and
development indicators (Cerra and Saxena, 2008; Chen, Loayza and Reynal-Querol, 2008;
Miguel and Roland, 2011), human capital accumulation (Bundervoet and al., 2009; Shekyamina,
2011; Chamarbagwala and Moran, 2011; Leon, 2012; Palmer et al., 2016; Saing and Kazianga,
2019) (, individuals labour market supply (Menon and Rodgers, 2015; Shekyamina, 2015) and
wages(Galdo, 2013; Islam and al., 2016 ).

As far as wages are concerned, it is widely accepted since the contribution of Becker (1964) that
human capital accumulation explains the level and disparities in labour market income.
However, the occurrence of a shock affects human capital (education, experience) accumulation
in regions where cohorts of individuals are exposed to war. Therefore, according to this
framework exposure to conflict will lead to low wages. This conclusion is, however, not
supported by the analysis developed by Acemoglu, Autor and Lyle (2004). Indeed, these authors
suggest that civil conflicts are followed by a drastic drop in the labour supply in the areas most
exposed to violence. Therefore, after the war the scarcity of labor is compensated by higher

wages.

As far as labour supply is concerned, two arguments emerge regarding the effects of exposure to
conflict. Specifically, when conflict affected areas are significantly damaged by destruction

during the war, it results to poor job opportunities and high unemployment rate. In this context,
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two effects may be observed as far as labour suppliers’ behavior is concerned (Killingsworth,
1983). The first is the discouraged worker effect that occurs when labour market conditions are
not sufficiently incentivized to stimulate job search and hence, labour market participation. The
second alternative is known as the added worker effect, that consists of increasing household
members’ labour supply in order to compensate for the decline in labour market income due to

conflict.

Following existing theoretical arguments, empirical evidence of lasting effects of conflict remain
mixed (Blattman and Miguel (2010 a). Among plausible explanations of this mixed results, there

is conflict exposure measures and the group of interest.

As suggested by Bruck and al. (2013), each person, family, village or regions may experience a
conflict differently, leading to different types of conflict exposure. This requires studies to be
sensitive to the type and the intensity of violence. In practice, many studies rely on asset loss
(Shekyamina, 2015 and Shekymina, 2011), crime against individuals (Galdo, 2013 andLeon,
2012) or war operation such as bombing (Saing and Kazianga, 2019), while it will be more

accurate to consider a conflict exposure intensity measure that consider all the various types.

As fair as group of interest is concerned, as suggested by human capital theory, many studies are
focus on exposure to conflict during primary school age (Shekyamina, 2015; Islam et al., 2016),
while there are growing evidences (Godfrey and Barker, 2000; Aizer et al., 2009; Almond and
Currie 2011) that support that exposure to shocks during the early stages of life negatively
affects children's human capital in the short and long term, especially health and cognitive skills
development. Beside, a part of this researcher is based on former combatants (Blattman and
Annan (2010 b) Humphreys and Weistein (2007), while other studies are focus on civilians
(Bundervoet and al., 2009; Shekyamina, 2011; Chamarbagwala and Moran, 2011; Leon, 2012;
Palmer et al., 2016; Saing and Kazianga, 2019; individuals labour Menon and Rodgers, 2015;
Shekyamina, 2015).

With regard to the effects of the conflict in Sierra Leone, there are two major contributions to our
knowledge'. But they do not, however, address the effect of the conflict on civilians’ labour

market outcomes. More specifically, for Bellows and Miguel (2009), the war led households

'Voors and al. (2017) produce an evidence on causes of conflict in Sierra Leone. However, they analyze how natural
resources endowments and governance explain the intensity of war during 1991-2002.



directly exposed to violence to participate more actively in local collective actions. Humphreys
and Weistein (2007) find a negative correlation between employment and participation to the

war as combatant.

This study contributions in the existing literature are triple. It first contributes to overcome the
challenge of conflict exposure measures via a composite measure of conflict exposure which
aggregates three categories of violence, that includes: (i) crime against individuals, (ii) crime
against assets and (iii) attempts to public order. Second, this study is one of the first micro
evidence that plan to assess the long-term effects of exposure to conflict during different stages
of life? on labour market outcomes in Sierra Leone, using a difference in difference approach as
well as control function approach to tackle various threat to identification. Third, it contributes to
the literature on added vs discouraged worker effect that can arise after a shock and shed light on

the potential causal pathways.

Sierra Leone suffered, during a decade, from a violent civil war with asymmetric intensity across
regions and effects on birth cohorts. More precisely, this study exploits that variation, to assess
the long-term effects of exposure to conflict, during key stages of life (in utero, early childhood,
preschool age, primary school age), on labour market outcomes (labour market participation and
income) using Sierra Leone Integrated Household Survey (2011) with an index of crime

exposure define at the chiefdom level.

The differences-in-differences (DID) fixed effects used in this study has the advantage of
overcoming unobserved heterogeneities and endogeneity that are fixed over time. the
victimization bias, the migration bias and potential measurement errors in violence data are
potential threat to our identification strategy. To address them, this study relies respectively on a
control function approach, a regression on a sub-sample of migrants and on an index that

measures the intensity of exposure to conflict.

Results indicate exposure during school age decreases the probability of labour market
participation by 3% and hourly wage by 2.5% ten years after the end of the war. Education
constitute one of the main that, pathway through which conflict impacts labour market outcomes

of civilians in Sierra Leone. Furthermore, health characteristics and especially activities of daily

* In utero (one year before birth), early childhood (aged between 0 and 3), preschool age (aged between 4 and 6) and
primary school age (aged between 7 and 13).



living (difficulties in lifting, standing, carrying, etc.) are another pathway through which the

1991-2002 war continues to affect civilians in Sierra Leone.

The rest of the study is organized as follow: section 2 briefly states the background of the civil
war in Sierra Leone, while the 3" gection identifies the effect of conflict on labour market
outcomes; whereas section 4 discusses data and keys variables, the 5" section discloses the

empirical strategy and results, followed by the section 6 which concludes.

2. Background

2.1 The 1991-2002 Civil war in Sierra Leone

The war in Sierra Leone was ignited in march 1991 when a band of rebels, under the name
Revolutionary United Front (RUF), attacked from neighbouring Liberia. Causes of the conflict
was partially the result of the colonial management of the country3 (Truth and Reconciliation
Commission_ TRC, 2004), bad governance (Reno, 1995) and the desire to control Sierra Leone’s
diamond wealth (Keen, 2005). The war led to displacement of almost half of country’s
population (2,1 millions), the death of around 50,000 people and an important number of human
rights violations (rape, kidnapping, abduction of children, etc.). As reported by the TRC (2004)
investigation, the number of acts of serious violence climb to over 40.242 events including more
than a 10.000 killings and abduction. Likewise, the armed conflict has destroyed most of the
country’s social, economic and physical structure (UNDP, 2005). By capturing the number of
atrocity events yearly recorded in Sierra Leone between 1991 and 2001, the figure 1 below

shows a considerable variation in conflict intensity across time and space.

In 1991, violence began at the east, the conflict did not spread to the north and south until 1995,
and only reach the capital in 1998. In terms of number of official war events, data shows that
western province was the less exposed to conflict compared to northern or eastern regions. This
configuration creates a substantial spatial variation in the timing and the intensity of the violence.
In January 2002, the peace agreement was signed and then war was declared over. This political
act was the result and the beginning of a whole process that includes a range of post-conflict

policies with specific targets.

? The colonial government divided the country into two (a protectorate and a colony) part and developed each of
them separately and unequally. This management bred deep ethnic and regional resentment.



In order to foster the transition to peace, Sierra Leone government alongside with international
partners launches a Disarmament, Demobilization and Reintegration (DDR) program dedicated
to the combatants in 1999*. One of the most important aspect of this program was to train and
ensure labour market transition and integration of former youth soldiers. DDR program helps

around 50,000 former soldiers to join the labour market as employee or self-employed.

Figure 1: Variation of conflict intensity across space and time
Nombre de crimes 1991-2001 Nombre de crimes 1991-1992 Nombre de crimes 1993-1994

Y

Nombre de crimes 1995-1996 Nombre de crimes 1997-1998 Nombre de crimes 1999-2001

J

Source: Authors using TRC data (2004).

As far as civilians were concerned, beside a very specific reparation program’, subsequent

economic policies adopted and implemented by the government (Poverty Reduction Strategy
Paper [, III and III; Youth Development Report, etc.) mobilized two keys instruments:

- Economic growth that is supposed to enhanced employment opportunities;

* This program was a national process manages by the National Commission on Demobilization, Disarmament, and
Reintegration (NCDRR).
> This program provides care to amputees, war wounded or individuals that suffered to sexual abuse.



- Active labour market policies especially skills development interventions (technical and
vocational education and training) were implemented in order to strengthen youth

employability.

Because of their involvement in the conflict, and the impact it had on them, the situation of
children in Sierra Leone, especially those who were exposed to conflict during school age, is a
major concern for policy maker. As those children are now young active in the labour market, it
is imperative to assess how exposure to conflict affects their employment outcomes and

determine which development interventions are required.

2.2 Describing the data

This study mainly relies on three datasets to assess the consequences of exposure to conflict on
labour market outcomes. These are the 2011 Sierra Leone Integrated Household Surveys
(SLIHS), data from the Sierra Leone Local-Location Event Dataset (SLL-LED) derived from the
No Peace Without Justice (NPW1J) (2004) report and Truth and Reconciliation Committee data
(2004).

The SLIHS (2011) is a national, representative and original data collected by Statistics Sierra
Leone. They record details data on household consumption, household composition, individuals’
demographic characteristics, schooling, health, employment, migration and housing. As far as
labour market variables are concerned, SLIHS provides information on labour market
participation and wages. Our analysis is based on the main occupation. Labour market
participation of target individuals is measured for the last 12 months and defined as the active
labour force, that is employees and unemployed®. Moreover, we also consider employment as
another indicator of labour market participation. SLHIS (2011) has the particularity that a section
was dedicated to the effects of conflicts. The study relies on information, of that particular

section, provided by households to capture assets lost’ during the conflict

® Individuals that are available and were actively seeking a job.
7 Household head or a responsible household member gives information about effects of conflict on assets. More

precisely for each of the 17 assets (motorcycle, car, radio, television, clothes, documents, jewellery, cell phone, rifle,
machete, tractor, computers and cultivation tools) a household member tells whether it was destroyed, loss or robbed
because of the violence or displacement, the date (month and year) it occurs, the value of the item and the name of
the perpetrator.



The Sierra Leone Local-Location Event Dataset (SLL-LED) is one of the most conclusive and
comprehensive geo-coded data derived by De Brunje (2014) using the official crime report
called NPWJ and published in 2004. The process of data collection consists of consulting over
four hundred ‘key persons’, local and international human rights experts in particular field
especially monitors from the local NGO Campaign for Good Governance who participated in
triangulating the findings. The 2014 SLL-LED data records more than 8,000 events and provides
information, at different administrative level (region, district, chiefdom and village), on type of
events (battle, civil violence, headquarters or base established, non-violent activity), date of
event (month and year), actors engaged (rebels, civil or government soldiers) and geo-code
indications. In this study we mainly use SLL-LED to collect information on conflict events than
can lead to an attempt to public order, that is headquarters or base established, battle or territory

transfers.

The TRC (2004) collected 7706 statements from the victims, witnesses and perpetrators on crime
against individuals committed during the civil conflict. This is more than 40,000 cases with
information on location (region, district and chiefdom), date (month and year) sociodemographic
characteristics of the respondent (age, sex, current activity) and the type of crime. Among the 17
types of human right violations recorded in this database, 14 are crime against individuals
(abduction, amputation, arbitrary detention, assault/beating, drugging, forced cannibalism, forced
displacement, forced labour, forced recruitment, killing, physical torture, rape, sexual abuse,
sexual slavery). This study takes advantages of this last information to assess crime against

individuals at the chiefdom level.

Since effects of conflict exposure during keys period of life is our main objective, the study will
focus on individuals that were pre-birth (up to 2 years after birth), early childhood (aged between
0 and 3 years old), preschool age (aged between 4 and 6 years old) or at primary school age
(aged between 7 and 13 years old) during the conflict and active in the labour market in 2011 (at
least 18 years old). As a result the group of interest will be restricted to a subset of individuals
born between 1978 and 1993. A sample of 8,116 individuals in 2011 aged between 18 and 33 are
used for the analysis. Table 1A in the appendix reports summary descriptive statistics on various

variables used in the empirical strategy.



2.3 Defining conflict

This study relies on a chiefdom-level measure of conflict exposure during four key period of life.
These measures are obtained through an aggregation of three categories of violence that can
occur during a civil war. That is: (i) crime against individuals given by the Truth and
Reconciliation Committee data, (ii) crime against assets derived from SLIHS and (iii) attempts to

public order from SLL-LED dataset (De Bruinje, 2014).

The choice to use these measures is drawn from the prior literature on Sierra Leone conflict
(Bellows and Miguel, 2009; Voors and al. 2017) and motivated by the context. Indeed, during
the Sierra Leone conflict, rebels occupied specific areas for long period (Keen, 2005). Therefore,
the regions where the rebels, the Revolutionary United Front (RUF) specifically, were located
were also most exposed to battles and attacks, while others areas were exposed to raids that led
to looting of properties and destruction of houses of mainly defenseless civilians or crime against

individuals.

In this paper, one measure of conflict exposure is given by the total of number of events of each
item of violence (public order attempts, crime against individuals and assets) at the chiefdom
level for a specific year during the conflict®. The other measure is an index of conflict exposure
derived from a factor analysis. This method had been widely used in economics and is
considered as one of the most influential statistics techniques in applied social science (Cudeck
and MacCallum, 2012). In this case, we consider that intensity of conflict exposure is an
unobservable latent variable and the number of violence observed in the various dataset are his
manifestation. Therefore, given the time structure of the observed indicators of intensity of

conflict, we rely on steps derived from Gilbert and Meijer (2005) and Dévalos (2015). That is:

- Obtain the first differences of the indicators to fit with the stationary process conditions
requires by the maximum likelihood that helps to obtain factors loadings;
- Compute coefficient alpha to estimate internal consistency reliability of the various

indicators;

® The list of items is provided in annex 1.
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- Using maximum likelihood methods to determine which indicators have the stronger
relationship with the underlying factor;

- Estimate a structural equation model with subset of indicators that has the required level
of factor loadingg;

- Relies on estimated stationary and differentiated index to retrace the series'’.

The assessment of the degree of consistency between multiple measurements of conflict
exposure shows that there is a strong reliability. The overall Cronbach coefficient is 0.93,
moreover 30 indicators out of 36 have an alpha coefficient of at least 0.7 as suggested by Hair
and al. (2010). In order to validate this internal consistency, a confirmatory factor analysis is
used to determine the construct validity of the various indicators of conflict exposure. From this
analysis, it appears that some indicators of conflict exposure (kiling, abduction, loss of
documents, radio or house) are highly (loadings of at least 0.8) correlated with the underlying
latent variable, while others are poorly (less than 0.7) correlated (battles and headquarters
establishment). Following Guadagnoli and Velicer (1988) we consider a factor as reliable if it
has a loading of at least 0.6. After applying this rule of thumbs, 17 indicators'' are finally

considered for the estimation of an index of conflict exposure intensity.

Table 1: Mean of standardized index of conflict exposure across regions in Sierra Leone

Cohorts In utero Early childhood Preschool age Primary school age
Regions
Eastern 1.93(0.07) 6.13 (0.14) 5.14 (0.10) 10.10 (0.17)
Northern 1.02 (0.03) 4.30 (0.08) 3.83 (0.06) 6.75 (0.11)
Southern 2.04 (0.07) 5.82(0.14) 4.52(0.10) 8.75(0.18)
Western 1.07 (0.03) 15.06 (0.61) 21.61 (0.71) 44.40 (0.95)
Sierra Leone 1.46 (0.02) 7.47 (0.15) 8.29 (0.17) 16.42 (0.26)

Source: Authors using SLIHS (2011), TRC (2004) and SLL-LED (2014).
The linear correlation between the index and the total number of events is 0.96. This suggests
that there is a strong relationship between the two measures of conflict exposure. The above table

1 gives the mean of the normalized index for each birth cohort for various provinces in Sierra

® This is at least 0.7 as recommended by Hair and al. (2010).

1% We make the hypothesis that at the end of the conflict (2001) the index is at his lowest value, that is zero. We
therefore use a backward method to retrace the series.

™ All these indicators are related to crime against individuals and assets.
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Leone. An analysis of this table shows that there is a clear variation in exposure to violence

across regions within the same cohort and from one cohort to another.

2.4 Defining Labour Market Outcomes (LMO)

In this study, labour market outcomes include: labour market participation, employment and

hourly wage.

Labour market participation is measured using a binary variable, that is equal to one if an
individual is employed or seek for a job during the last 12 months and zero otherwise. The study
also considers employment using a dummy variable that has the value one for individuals that
have an economic occupation during the last 12 months and zero otherwise. According to the
SLIHS, 40.66% of surveys individuals were employed in Sierra Leone in 2011. This working
population were aged 35.5 years old in average. In terms of sex, men represent 49.11%, whereas
women are 50.89%. According to the residential area, 72.81% of people employed in 2011 are
living in the rural area. Furthermore, while Muslims (79.90%) are more employed than
Christians (19.02), those practicing other religion (e.g. animists) are less active in the labour

market in Sierra Leone.

In the SLIHS, wage represents all income and fringe benefits derived from the main occupation.
wage workers account only for 5.20% of the surveyed population. In other to obtain hourly

wages, we rely on Marcouiller and al. (1997) formula'?.

2.5 Defining the timing of key variables

Key variables for our analysis include individual sociodemographic characteristics, as well as

conflict exposure variables.

As far as conflict exposure or violence exposure intensity is concerned, this study relies on event
that happened between 1991 and 2001. These events are derived from household victimization

report (SLIHS, 2011 and TRC data, 2004) and official war report (De Bruinje, 2014).

In terms of sociodemographic characteristics, the above table 2 shows that Sierra Leoneans were

aged 24 years old in average in 2011, with men younger than women in average. However, these

2 Hourly wage= (monthly wage *12)/weekly working time*52)
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women appear less educated than men, with less than three years of schooling, compared to more
than three years for men. These statistics mean that most of individuals in Sierra Leone did not

complete the mandatory education of six grades, which required at least six year of schooling.

Table 2: Keys sociodemographic and household characteristics by sex

Module Global Male Female

Characteristics

Sociodemographic characteristics
Age (in years) 24.03 23.75 24.30
Monthly wage (in SLL)" 271,025 305,974 220,137.5
Number of years of schooling 3.277 3.78 2.79
Union (%) 34.5 329 36.7

Household characteristics (Mean)
Migrant (%) 11.5 10.3 11.4
Urban area (%) 34.8 34.3 353

Source: Authors using SLIHS (2011)

According to household characteristics on the contrary, men are more located in the rural area as
compared to women. However, women are more concerned by migration than men. As
displacement is one of the main issues while conducing conflict related studies, these figures
reveals that just an important proportion of individuals always lived in the same place.

Therefore, migration may not be an important issue for our identification strategy.

As the study focus on impacts of conflict exposure during in utero (two years before birth), early
childhood (between 0 and 3 years), preschool age (between 4 and 6 years) and primary school
age (between 7 and 13 years), the oldest individual of our group of interest will be the one that
turns 13 years old when the conflict started in 1991 (born in 1973) and the youngest will be the
one that was in utero at the end of the conflict in 2001 (born in 2003). Therefore, the reference
cohort has individuals born between 1973 and 2003. In other terms, individuals aged between 8
and 33 years old at the time of the survey. As the study is focus on labour market outcomes,
especially participation and employment, this reference cohort may not consider individuals that
have less than 18 years old as they may have less labour market attachment due to conflicting
activities. Therefore, the study will focus on individuals aged between 18 and 33 years old in

2011 (born between 1978 and 1993). This choice is aligned on the one of Leon (2012) on Perd.

B SLL - Sierra Leonean Leone is the local currency, 1 USD corresponds to 8,435.43 SLL in average
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3. Identifying the effect of conflict on LMO: Empirical strategy

The identification strategy of this study is based on a differences-in-differences approach.

Specifically, this study takes advantage of the variation in temporal and geographical incidence

of the conflict and relies on a set of fixed effects.

3.1 Econometric specification

The baseline specification (1) of this study is derived from the analysis of Bundervoet and al.

(2009), Leon (2012) and Galdo (2013).

LMO;jr = 6 + Yj—q Axindex + aX; + pg(t) +vj + 7¢ + mpjp &0 (1]

In this equation, the various variables and parameters of interest are defined as follows:

LMOy;;: This is the labour market outcome (participation strict, employment and wage) of
the individual 7, born in chiefdom j and in year ¢. Chiefdoms represent administrative
units that many households use to specify their residence. The average size of a chiefdom
1s 20,000 inhabitants and there are 152 in Sierra Leone.

k: It specifies the different stages of life (birth cohorts) for individuals exposed during
their early age or school age. More specifically, this study distinguishes four groups. In
utero (two years before birth, k = I), exposure during early childhood (between 0 and 3
years, k = 2), during preschool age (between 4 and 6 years, k = 3) during school age
(between 7 and 13 years, k = 4).

index is a measure of conflict intensity in each chiefdom during a given key period.

X; is a set of explanatory variables. Various equations controlled for sex, education,
marital status, relationship with household head, urban residence, religion, or migration.
v; 1s a fixed effect that permits to control for heterogeneity between individuals born in
the same chiefdom.

7; is included in all regressions to control for specific cohorts effect.

T is a chiefdom-cohort specific effect.

¢ 1s an error term with the properties required for this form of specification.
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The estimation of the coefficients of interest of this specification is derived using ordinary least
square for linear probability model and wage equation. Estimated coefficients of equation [1] are
potentially subject to several biases that result from the violation of model identification

assumptions.
3.2 Challenges to identification

There is three potential biases that can potentially compromise the assessment of the impact of

conflict exposure on labour market outcomes.

Firstly, the victimization bias. In practice, the exogeneity of exposure to conflict variables is
assumed. However, this assumption is violated when households or chiefdoms affected by the
war are those with poor increases in labour market outcomes. In this context, different techniques
have been used to validate the credibility of the exogenous hypothesis (Galdo, 2013, Leon 2012,
Islam and al., 2016) or to correct this bias (Bellows and Miguel, 2009, Shemykina, 2011).
Bellows and Miguel (2009) control function approach seems relevant in this context. It allows to
support the selection bias using several variables that remain constant despite the conflict, this
include the number of diamond mines, pre-conflict population density, and the distance between

the chiefdom and the capital. This study will rely on this method.

Secondly, the migration bias. Since the measure of exposure to conflict considers the place of
birth, there is a possibility of household displacement that can affect labour market outcomes. On
this point, we control for migration in our regression. However, another approach requires to run
regressions on sub-samples of migrants and non-migrants to assess the relevance of this bias in
Sierra Leone'*. In this last case, it is important to consider the selection bias issue for each sub-

sample regression analysis.

Thirdly, measurement errors in violence data is another source of bias. On this point, using an

index helps to control for this attenuation bias.

4. Results: long-run effect of conflict exposure on labour market outcomes

4.1 Effects of conflict exposure on labour market participation and employment

14 . . . . . . .
In the same vein, we can also control the migration variable in the outcome equation and assess its relevance.
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Tables 3 and 4 below present the result for the linear probability model (LPM) estimates of the
effects of conflict on labour market participation and employment of individuals born between
1978 and 1993 (aged between 18 and 33 years old in 2011). From the various estimated models,
global significance tests show the relevance to control for conflict exposure during keys periods.
Panels (3) and (4) of each tables control for a set of explanatory variables (sex, migration, marital
status, relationship with household head, number of years of education, number of household
member of less than 6 years old, number of household member of at least 60 years old, inverse of
dependency ratio, house ownership status, living in urban area) while columns (5) and (6) control
for prewar variables (total number of mining in the chiefdom, chiefdom area, road density, river

density, logarithm of population density).

From these results it appears that conflict exposure during school age has a negative and
significant effect on labour market participation and employment of individuals born between
1978 and 1993 10 years after the end of the war. More precisely, column (1) and (2) suggest that
if an individual is exposed to the mean of total conflict exposure events'” during his school age
(7 to 13 years old), this will decrease by 3% the probability of labour market participation and
employment in the long-run. This result supports the discouragement effect hypothesis and
completes the one of Humphreys and Westein (2007) in Sierra Leone. While those authors
suggest that an increase of exposure to violence reduces employability of former combatant in
Sierra Leone, this study extends that result to the case of civilians. From the first two estimation
of tables 3 and 4, it also appears that individuals that experienced an important intensity of

conflict exposure during preschool age are less likely to be employed in the long term.

> This is similar to 15 points increase of the index of conflict exposure between 7 and 13 years old.
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(1) 2 (3) “) ©) (6)

VARIABLES Labour market =~ Employment  Labour market =~ Employment  Labour market =~ Employment
participation participation participation
indice [-2-0[ 0.00679 0.00692 0.00469 0.00464 0.00988 0.00931
(0.00628) (0.00603) (0.00515) (0.00459) (0.00962) (0.00893)
indice_[0-3] -0.008227%** -0.00710%* -0.00284 -0.00142 -0.00615%* -0.00577*
(0.00258) (0.00272) (0.00191) (0.00212) (0.00314) (0.00324)
indice_[4-6] -0.000966 -0.00143%** -0.000816 -0.00126*** -0.00161 -0.00218%*
(0.000742) (0.000702) (0.000508) (0.000461) (0.00115) (0.00118)
indice_[7-13] -0.00209***  -0.00202*%**  -0.00156***  -0.00144***  -0.00244***  -0.00254***
(0.000550) (0.000541) (0.000328) (0.000319) (0.000784) (0.000848)
Observations 8,116 8,116 8,116 8,116 8,116 8,116
R-squared 0.202 0.195 0.435 0.458 0.259 0.266
Number of chiefdom 145 145 145 145 145 145
Chiefdom fixed effects YES YES YES YES YES YES
Time fixed effects YES YES YES YES YES YES
District_specfic_cubic_trend YES YES YES YES YES YES
Control variables NO NO YES YES YES YES
Pre war control variables NO NO NO NO YES YES

Table 3: Estimates of the effects of conflict exposure during keys periods of life on the long-run

labour market participation and employment in Sierra Leone

Source: Authors using SLIHS (2011).

Notes: Robust standard errors clustered at the chiefdom level are in parenthesis. *** p<0.01, ** p<0.05, * p< 0. 1. Controls variables include sex,
migration, marital status, relationship with household head, number of years of education, number of household member of less than 6 years old,
number of household member of at least 60 years old, inverse of dependency ratio, house ownership status, living in urban area. Prewar control
variables total number of mining in the chiefdom, chiefdom area, road density, river density, logarithm of population density.

Table 4: Estimates of the effects of conflict exposure during keys periods of life on the long-run

labour market participation and employment of non-migrants in Sierra Leone
&) 2 3) ) (5) (6)

VARIABLES Labour Employment Labour Employment Labour Employment
market market market
participation participation participation
indice [-2-0[ 0.00680 0.00723 0.00206 0.00223 0.0118 0.0111
(0.00707) (0.00657) (0.00622) (0.00511) (0.0101) (0.00931)
indice_[0-3] -0.0089%#:** -0.00729%** -0.00341 -0.00150 -0.00625%* -0.00565*
(0.00280) (0.00294) (0.00216) (0.00226) (0.00328) (0.00330)
indice_[4-6] -0.00111 -0.00178%** -0.000630 -0.00125%* -0.00185 -0.00267**
(0.000811) (0.000718) (0.000624) (0.000519) (0.00125) (0.00126)
indice_[7-13] -0.0024 #%** -0.00242*** -0.001 5%%** -0.00141*** -0.0028*** -0.00308***
(0.000604) (0.000576) (0.000390) (0.000369) (0.000828) (0.000899)
Observations 7,106 7,106 7,106 7,106 7,106 7,106
R-squared 0.205 0.199 0.444 0.469 0.264 0.273
Number of chiefdom 144 144 144 144 144 144
Chiefdom fixed effects YES YES YES YES YES YES
Time fixed effects YES YES YES YES YES YES
District_specfic_cubic_trend YES YES YES YES YES YES
Control variables NO NO YES YES YES YES
Pre war control variables NO NO NO NO YES YES

Source: Authors using SLIHS (2011).
Notes: Robust standard errors clustered at the chiefdom level are in parenthesis. *** p<0.01, ** p<0.05, * p< 0. 1. Controls variables include sex,
marital status, relationship with household head, number of years of education, number of household member of less than 6 years old, number of
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household member of at least 60 years old, inverse of dependency ratio, house ownership status, living in urban area. Prewar control variables
total number of mining in the chiefdom, chiefdom area, road density, river density, logarithm of population density.

As a robustness check, a set of regression that included prewar variables are estimated (columns
5 and 6 of table 3). The analysis of the conflict exposure coefficients shows that there is a slight
size increase of the impacts. Another robustness check is performed while sample is restricted to
non-migrants (tables 3 and 4). These estimates confirm the negative and significant long-run
effects of conflict exposure during school age on labour market participation and employment in
Sierra Leone. These results also hold when an alternative measure of the conflict exposure

measure is used'®.

The above table 5 presents the results for men and women. The various estimations suggest that
gender matter. Specifically, when the specification includes controls variables (Columns, 3,4, 7
and 8), conflict exposure during primary school age still have a negative impact on job supply
indicators of men and women born between 1978 and 1993. The effect of conflict exposure
during preschool age is significant for men. The size of the negative impacts of conflict exposure
on labour market participation and employment during primary school age is more important for
men. However, the standard errors women coefficients estimates are slightly more important
than the one of men, therefore, the confidence intervals are wider and include men values. This
result strengthens the one of Shekyamina (2015) on men in Tajikistan but are not aligned with

the one of Menon and Rodgers (2015) on women in Nepal.

While the regression is restricted on non-migrants (table 5 columns ¢ and 8), the effects of
conflict exposure on men employment during preschool age becomes null. Therefore, migration

bias may overestimate effects of conflict exposure during that specific period for men.

'® See table A2 and A3 in the annex.
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Table 5: Estimates of the long-run effects of conflict exposure on labour market participation
and employment of men and women in Sierra Leone

Female Male
)] @ 3 “ (5) (6) ) (®)
VARIABLES Labour market Employment Labour Employment Labour market Employme Labour Employment
participation market participation nt market
participation participation
indice [-2-0[ 0.000899 0.00221 0.0102 0.0117 0.0181%*%* 0.0171%* 0.00292 0.00125
(0.0104) (0.0108) (0.00803) (0.00814) (0.00810) (0.0101) (0.00739) (0.00831)

indice_[0-3] -0.00674** -0.00707** -0.00309 -0.00329 -0.0105%** -0.00774* -0.00425 -0.000524

(0.00279) (0.00286) (0.00238) (0.00235) (0.00390) (0.00416) (0.00302) (0.00312)
indice_[4-6] -0.000739 -0.00144 -0.000199 -0.000879 -0.000999 -0.00127*  -0.00140%*  -0.00165%%**

(0.000980) (0.000953) (0.000690) (0.000654) (0.000797) (0.000754)  (0.000660) (0.000593)
indice_[7-13] -0.0016%** -0.0017%** -0.00104%** -0.0011%#* -0.0025%** -0.0023***  -0.0021%**  -0.0018%**

(0.000577) (0.000561) (0.000463) (0.000445) (0.000697) (0.000700)  (0.000424) (0.000398)
Observations 4,566 4,566 4,566 4,566 3,550 3,550 3,550 3,550
R-squared 0.149 0.149 0.418 0.432 0.283 0.265 0.481 0.509
Number of chiefdom 143 143 143 143 139 139 139 139
Chiefdom fixed effects YES YES YES YES YES YES YES YES
Time fixed effects YES YES YES YES YES YES YES YES
District_specfic_cubic_trend YES YES YES YES YES YES YES YES
Control variables NO NO YES YES NO NO YES YES

Source: Authors using SLIHS (2011).

Notes: Robust standard errors clustered at the chiefdom level are in parenthesis. *** p<0.01, ** p<0.05, * p< 0. 1. Controls variables include
migration, marital status, relationship with household head, number of years of education, number of household member of less than 6 years old,
number of household member of at least 60 years old, inverse of dependency ratio, house ownership status, living in urban area. Prewar control
variables total number of mining in the chiefdom, chiefdom area, road density, river density, logarithm of population density.

Table 6: Estimates of the long-run effects of conflict exposure on labour market participation
and employment of non-migrants’ men and women in Sierra Leone

Female Male
ey ) (3) “) (&) (6) @) (®)
VARIABLES Labour Employment Labour Employment Labour Employment Labour Employment
market market market market

participation participation participation participation

indice [-2-0[ 0.0251%*** 0.0252%** 0.00619 0.00541 -0.00591 -0.00505 0.00461 0.00573
(0.00831) (0.0118) (0.00732) (0.00886) (0.0136) (0.0138) (0.00974) (0.00974)
indice_[0-3] -0.011%%* -0.00711 -0.00516 -0.000377 -0.0079%** -0.00808** -0.00350 -0.00352
(0.00403) (0.00431) (0.00338) (0.00334) (0.00309) (0.00311) (0.00237) (0.00240)

indice_[4-6] -0.00135 -0.00180%** -0.00118 -0.00152%#* -0.000664 -0.00160 -9.02e-05 -0.00101

(0.000878) (0.000801) (0.000817) (0.000690) (0.00108) (0.000994) (0.000790) (0.000701)
indice_[7-13] -0.003*** -0.0024#** -0.002%** -0.00121%* -0.002°%#* -0.00235%%* -0.0011%#* -0.001427%%*

(0.000800) (0.000767) (0.000579) (0.000536) (0.000653) (0.000644) (0.000512) (0.000514)
Observations 3,159 3,159 3,159 3,159 3,947 3,947 3,947 3,947
R-squared 0.276 0.259 0477 0.507 0.158 0.159 0.436 0.452
Number of chiefdom 139 139 139 139 141 141 141 141
Chiefdom fixed effects YES YES YES YES YES YES YES YES
Time fixed effects YES YES YES YES YES YES YES YES
District_specfic_cubic_trend YES YES YES YES YES YES YES YES
Control variables NO NO YES YES NO NO YES YES

Source: Authors using SLIHS (2011).

Notes: Robust standard errors clustered at the chiefdom level are in parenthesis. *** p<0.01, ** p<0.05, * p< 0. 1. Controls variables include
marital status, relationship with household head, number of years of education, number of household member of less than 6 years old, number of
household member of at least 60 years old, inverse of dependency ratio, house ownership status, living in urban area. Prewar control variables
total number of mining in the chiefdom, chiefdom area, road density, river density, logarithm of population density.
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4.2 Effects of conflict exposure on wages
The table 7 below reports the estimates of the conflict exposure on hourly wage of employee

born between 1978 and 1993, considering four different cases. The first report OLS fixed effects
estimates with no control variables, the second and the third account for the control variables and
the fourth panel considers the usual selection bias attached to wage equation estimation. In order
to interpret these results, we consider the impact of one standard deviation change in the violence
measures, which amounts for 24, 22, 21 and 21 violent acts respectively for in utero, early
childhood, preschool and primary school age.

The various estimates show that there is a negative and significant impact of conflict exposure
during the various key periods on long-run wage in Sierra Leone. From estimates, it appears that
selection bias in wage earning is not a concern, as the inverse mills ratio is not significant. The
standard deviation of the various are smaller when controls variables are considered. From panel
(2) 1t appears that one standard deviation of our violence measure respectively leads to a
decrease of hourly wage of 48, 4, 3 and 0.2 Sierra Leonean Leones (SLL) for in utero, early
childhood, preschool and primary school, respectively. This is a lost that varies between 0.01%
and 2,5% of hourly wage. This impact is less important than the one determine by Galdo (2013)
in Peru. Moreover, these results are consistent with the findings of Case and Paxson (2010) that

explain that the early stage are the most important for income gradient.

Table 7: Estimates of conflict exposure during keys periods of life on long-run wages in Sierra
Leone

@) @) ©) “

OLS-FE OLS-FE+control OLS-FE+ prewar Heckman
variabes controls
VARIABLES Loghourly  Log hourly wage Log hourly wage Log hourly
wage wage
indice [-2-0[ -0.755%%* -0.797%* -0.781* -1.080%#**
(0.391) (0.392) (0.412) (0.361)
indice_[0-3] -0.182%#%%* -0.157#%%* -0.213%%%* -0.220%%*
(0.332) (0.0354) (0.0389) (0.0359)
indice_[4-6] -0.0618%** -0.0648** -0.0650** -0.0928***
(0.518) (0.0272) (0.0278) (0.0242)
indice_[7-13] -0.0117%** -0.0101*** -0.0134%%* -0.0148%**
(0.369) (0.00219) (0.00209) (0.00172)
Inverse mills ratio - - - -0.0894
(0.21)
Observations 327 327 327 327
R-squared 0.163 0.282 0.291 -
Number of chiefdom 39 39 39
Chiefdom fixed effects YES YES NO NO
Time fixed effects YES YES YES YES
District_specfic_ trend YES YES NO YES
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Control variables NO YES NO YES
Pre war control variables NO NO YES NO

Source: Authors using SLIHS (2011).

Notes: Robust standard errors clustered at the chiefdom level are in parenthesis. *** p<0.01, ** p<0.05, * p< 0. 1. Controls variables include sex,
migration status, marital status, number of years of education, living in urban area. Prewar control variables total number of mining in the
chiefdom, chiefdom area, road density, river density, logarithm of population density.

5. Causal pathways

5.1. Education as a causal pathway

The previous section shows that conflict exposure during key periods of life has a long-term
adverse effect on labour productivity in Sierra Leone. Theoretically, there is a strong relationship
between human capital and labour productivity (Becker, 1964). Therefore, we consider that
effects of conflict exposure during key periods of life solely channel trough the number of years
of education. In this context, we can estimate the causal effects of education on wages using an

instrumental variable approach.

education = O + Y¢_; B indexij, + YZ; + OX; + m; + f; + vy

[2]

Wage; = B + reducation, + aX; + Ha(® + Vv + T +y

[3]

Equation [2] represents the first stage equation and has as dependent variable the number of
years of education. Equation [3] is the second-stage equation and express wage as a function of
the number of years of education. In both equation X; is a set of explanatory variables (sex,
marital status, migration and living in urban area). m; and Vv; are chiefdoms fixed effects, f; and
T, are district specific trend, and u; and v are errors terms. Following, the two indicators
solutions of Woodridge (2002) we also use a measure of quality of education (Z;) as an

instrument of the number of years of education.

In this study, the measure of quality of education is based on each individual proficiency in
maths calculations, reading and writing a letter in english. A simple sum of yes/no question of

these 3 variables give an evaluation of the quality of education received.

Table 8: Effects of exposure to conflict during key periods on level of education in Sierra Leone

e)) (@)

VARIABLES Number of years of Number of years of
education education non-
migrants
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indice [-2-0[
indice_[0-3]
indice_[4-6]
indice_[7-13]

Observations

R-squared

Number of chiefdom

Chiefdom fixed effects

Time fixed effects

District_specfic_ trend
Source: Authors using SLIHS (2011).

0.000278
(0.0493)
0.0262
(0.0244)
-0.0197%**
(0.00515)
-0.00713%*
(0.00351)
9,823
0.073
148
YES
YES
YES

-0.0109
(0.0547)
0.0180
(0.0303)
-0.0182%%%
(0.00465)
-0.00558*
(0.00328)
8,640
0.078
148
YES
YES
YES

Notes: Robust standard errors clustered at the chiefdom level are in parenthesis. *** p<0.01, ** p<0.05, * p<0. 1.

The above table 8 records estimates of the effects of conflict exposure during key stages of life

on the number of years of education. These results support that those that were exposed during

preschool and primary school age will accumulate less education. More precisely, a standard

deviation in the index of conflict exposure lead to a loss of 6 months or 4 months of education

for individuals exposed during preschool or primary school age, respectively. These results

validate the education channel trough which conflict exposure impacts labour market

participation and wages in Sierra leone.

The table 9 below presents OLS-FE and IV-FE estimates of education on wage in Sierra Leone.

The returns of education are stable whether we consider education as an endogenous variable or

not.

Table 9: Estimates of the effects of education on wages in Sierra Leone

(D 2 3) 4 %) (6) (7N
VARIABLES OLS-FE OLS-FE IV-FE IV-FE IV-FE 2 IV-FE 2 IV-FE and
indicators indicators selection
solution solution bias
indice [-2-0[ -0.797** -0.797* -0.797*
(0.392) 0.421) 0.421)
indice_[0-3] -0.157%3%:* -0.157%%:% -0.157%3%:*
(0.0354) (0.0379) (0.0379)
indice_[4-6] -0.0648%* -0.0648%** -0.0648%*
(0.0272) (0.0291) (0.0291)
indice_[7-13] -0.010%3%* -0.010] -0.0107
(0.00219) (0.00235) (0.00235)
sex 0.0888 0.0689 0.0888 0.0689 0.0888 0.0689 0.128
(0.0784) (0.0803) (0.0840) (0.0861) (0.0840) (0.0861) (0.153)
migrant -0.671%%x 0., 702%%% Q.67 1%** -0.702:%%:% -0.671%%* -0.702%3%:* -0.68 7%
(0.208) (0.208) (0.222) (0.223) (0.222) (0.223) (0.179)
education 0.0497** 0.0434%* 0.0497** 0.0434* 0.0497** 0.0434* 0.0632**
(0.0203) (0.0209) (0.0217) (0.0224) (0.0217) (0.0224) (0.0272)
urban 0.175 0.172 0.175 0.172 0.175 0.172 0.167
0.412) (0.438) 0.441) 0.470) (0.441) (0.470) (0.453)
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union
Inverse mills ratio

Observations
R-squared

Number of chiefdom
Chiefdom fixed effects
Time fixed effects
District_specfic_ trend
J Hansen test fails

-0.167*%  -0.187#%*
(0.0711) (0.0628)

327
0.260
39
YES
YES
YES

-0.167%*
(0.0762)

327
0.147
39
YES
YES
YES
NO

-0.187#%*
(0.0674)

327
0.172
39
YES
YES
327
NO

-0.167**
(0.0762)

327
0.147
39
YES
YES
327
NO

-0.187#%%* -0.203
(0.0674) (0.127)

327
0.172
39
YES
YES
YES
NO

-0.126
(0.234)
323
0.156
39
YES
YES
YES
YES

Source: Authors using SLIHS (2011).

Notes: Robust standard errors clustered at the chiefdom level are in parenthesis. *** p<0.01, ** p<0.05, * p<0. 1.

5.2. Others Causal path

ways

The study also tries to test other causal pathways, especially the one related to health. From table

9 below we can conclude that conflict exposure during primary school age increase the

probability of having difficulties of lifting or carrying loads or on standing. Fetal exposure has a

significative impact on capacities like standing, stooping, crushing or kneeling.

Table 10: Additional pathways

Variables Sick or injured | Difficulty of lifting or Difficulty on standing Difficulty on stooping,
the last 2 weeks carrying crushing or kneeling
Index [-2,-1] 0.00686 -0.000584 0.00467** 0.00384**
(0.00610) (0.00132) (0.00197) (0.00176)
Index [0,3] 0.00361%** 0.000583 0.000315 0.000233
(0.00156) (0.000470) (0.000593) (0.000538)
Index [4,6] 0.000235 2.64e-05 3.36e-05 -7.67e-05
(0.000429) (8.62e-05) (9.70e-05) (0.000102)
Index [7,13] 0.000436 0.000186** 0.000123* 5.10e-05
(0.000317) (8.25e-05) (6.77e-05) (6.79e-05)
Controls variables YES YES YES YES
Fixed effects YES YES YES YES
R-squared 0.024 0.010 0.012 0.009
N 7,940 8,065 8,049 8,050

Source: Authors using SLIHS (2011).

Notes: Robust standard errors clustered at the chiefdom level are in parenthesis. *** p<0.01, ** p<0.05, * p<O0. 1.

6. Conclusions

During 1991-2002 Sierra Leone suffered from a violent civil war with asymmetric intensity

across regions and effects on birth cohorts. This study took advantage of this variation and

mobilized the differences-in-differences

approach to assess

long-term labour market

23




consequences of exposure to conflict during key stages of life. After a brief presentation of civil
war in Sierra Leone and a literature review, various datasets were combined to provide a

comprehensive measure of conflict exposure intensity.

The results suggest that conflict exposure during primary school age has a long-term negative
impact on labour market participation and employment in Sierra Leone. More precisely,
exposure during this stage on life can reduce by up to 3% the chances to participate in the labour
market or to be employed. The study also established the negative impact of conflict exposure in
utero stage up to primary school age on hourly wages in Sierra Leone. Education appeared as the
main causal pathways of conflict exposure effects for individuals that were either from preschool

or primary school age during the war.

These results have important policy implications. Labor market policies need to take into
consideration, human capital accumulation especially in localities that were most affected by the
war. It will be useful during or after the war to focus on children that were on preschool or
primary school age, by providing specific training and healthcare to reverse the negative impact

the late civil conflict had on their productivity.

Appendices
Annex 1: list of conflict exposure indicator

Crime against individuals (Truth and reconciliation committee data)
Abduction
Amputation
Arbitrary Detention
Assault/Beating
Drugging
Forced Cannibalism
Forced Displacement
Forced Labour
Forced Recruitment
Killing
Physical Torture
Rape
Sexual Abuse
Sexual Slavery

Crime against assets (SLIHS, 2011)

Dwelling
Mattress
Bicycle
Motorcycle
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Car

Radio
Television
Clothes
Documents
Jewellery
Cell phone
Rifle
Machete
Tractor
Computers
Cultivation tools

Attempts to public order (SLL-LED data)
Battle-Government regains territory
Battle-No change of territory
Battle-Non-state actor overtakes territory
Headquarters or base established
Non-violent activity by a conflict actor
Non-violent transfer of territory

Annex 2: descriptive statistics

Variables N Mean Std
Dependant Variables
LMP 8116 .606826 488485
Employment 8116 .5889601 4920528
Lwage 327 7.580735 1.137969
Confllict exposure
Index [-2,-1] 8116 .3941755 1.294743
Index [0,3] 8116 2.724821 4.69
Index [4,6] 8116 6.672112 17.15785
Index [7,13] 8116 22.37329 34.12066
Total_crime [-2,-1]/1000 8116 .0356604 0
Total_crime [0,3]/1000 8116 1124094 0
Total_crime [4,6]/1000 8116 3751477 0
Total_crime [7,13]/1000 8116 7288332 0
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