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Summary:

Civil wars originate from ethnic, religious, or political grievances that escalate to armed
confrontation. Civil war may also result from escalated population growth that leads
to deteriorated environmental conditions, which in turn translate to increased resource
scarcity, competition, and higher risk for violence. Armed conflict may reduce the
amount of water available and its quality, affecting the livelihood and health of the
population. This paper explores the impacts of civil conflicts on access to water and
sanitation services, using a theoretical household model in which civil war enters as a
tax both on the household income and the prices of goods. The model is applied to
the Demographic Health Surveys (DHS) and internal armed conflict data for
Colombia, South America. The theoretical results reveal that households care about
access to water and sanitation as long as it leads to different levels of consumption
and leisure time through changes in children's health. Decisions are made comparing
the gains from healthier children to the houscholds' net real income. The empirical
results suggest that there are both negative and positive effects of civil war on access
to water and sanitation services, and on the indicators of children's health. The
positive effect of conflict proves that households adapt by internalizing the violence
experience from the past. No evidence is found regarding the counteracting effect of
the institutional variables.
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I. Introduction

Civil wars are rooted in longstanding ethnic or religious grievances, as well as in political
differences that escalate to armed confrontation. While the armed groups engage in fighting,
the consequences impact the population, the economy, and the environment. The fighting
translates into deaths of combatants and the civilian population. It also impacts the econ-
omy by disrupting the markets, and the exchange of goods and services. As war develops,
the environment is affected by the attacks on infrastructure (water canals, dams, roads,
pipelines) and by deforestation, pollution, and stress on the natural resources in the regions
the displaced population resettles.

Previous research indicates that civil war changes the trajectories of growth, inflation,
and investment (Chen, Loayza and Reynal-Querol 2008) and the level of gross domestic
product (GDP) of countries involved in civil wars (Murdoch and Sandler 2002); governments
may be forced to cut social expenditure (health, education, and other social services) to face
the military challenges (Lai and Thyne 2007). As for the educational impact, children born
during civil conflict attain less schooling than those born before or after the conflict (Akresh
and de Walque 2008; Chamarbagwala and Moran 2010; Leon 2010). In terms of health
consequences, a civil conflict reduces the height of children born during the fighting period
(Akresh, Verwimp and Bundervoet 2009), increases child and infant mortality (Urdinola,
2004), rises the probability of miscarriage in pregnant women (Camacho 2007), reduces the
ratios of male to female births (Catalano et al. 2005), and reduces the length of pregnancies
and birth weights (Smits et al. 2006).

By focusing on the environmental consequences of civil war, this paper explores the im-
pacts of civil war on access to water and sanitation services. Access to water is defined here as
the ease by which households can obtain the water they need for their survival and economic
activities. Civil war may reduce access to water because of the destruction of infrastructure,
deforestation, pollution of water bodies, or higher use of water resources, which altogether
lead to costs related to water scarcity. Civil war limits access to water, while also impacting
the health and productivity of the society that is bearing the burden of violence. Civil war
can destroy sewerage systems and prevent families from using proper sanitation facilities.
War can also force its victims to adopt unhealthy practices that increase their contact with
excreta and pollute water sources.

Most of the literature on environmental effects of military operations focuses on the study
of conventional war (usually, interstate war). In a broad sense, the effects of interstate wars
are similar to those of civil wars?. Even though this paper explores the effects of civil war on
access to water and sanitation services, it references literature on the environmental effects of
interstate wars. The commonalities do not exclude the fact that environmental effects may
be different (in scope or nature) between interstate and civil wars.

This paper contributes to the literature on the environmental impact of civil war in four
ways. First, it develops variables that measure violence intensity. Taking the Colombian
internal armed conflict as a case study, conflict is measured by yearly state-level data of
leading conflict indicators (extortions, kidnapping, terrorist attacks, mass-murder victims

2Two different concepts of war are used throughout this paper: war and civil war (also called internal
armed conflict, civil conflict, or armed strife). In a war, two armies are engaged in military operations to try
to achieve victory; those armies, usually, follow international conventions of humanitarian law and are the
armies of different states (and therefore, internationally recognized). In a civil war, rebel groups fight the
army of the state; civil wars are featured by violation of human rights use of the guerrilla war tactics by the
rebels and groups with different ideologies. In a civil war, the rebels seek to overthrow the government.



and attacks against the police, per 100,000 inhabitants). Our variables deviate from what has
been previously used by Urdinola (2004) and Camacho (2007) as measures of the Colombian
conflict. Urdinola (2004) uses the homicide rate per 100,000 inhabitants to estimate the
impact of violence on infant mortality. Camacho (2007) uses the explosions of land mines as
a measure of the impact of violence on birth outcomes. Our variables follow the arguments by
Raleigh and Urdal (2007) about the spatial heterogeneity of both conflict and environmental
degradation throughout a country. Conflict intensity calculations are incorporated in the
estimations following Biswas (2000) and his statements about the relevance of duration and
intensity as determinants of the ultimate environmental footprint of civil war.

The second contribution is the use of the household as the level of analysis. Previous
studies (Raleigh and Urdal 2007; Reuveny et al. 2010) only explored the national or regional
ecological burden of civil war, ignoring that families residing in those places are obliged
to make rational decisions in times of war and ecological stress. Household reactions and
behavioral changes may increase or, on the contrary, decrease the environmental consequences
of any civil war. A household utility maximization model is proposed to explain how the
family bears the burden of civil war through modified behavior to various water-access levels.

The third contribution is attributed to the results of the theoretical model. We found
that is possible that conflict has ambiguous effect on households. By having civil war impact
presented as a tax on prices and income, unless certain conditions are met, it is entirely pos-
sible that civil wars end up having a positive effect, in the case of this paper, on the access to
water and sanitation services. Additionally, our modeling of the civil war intensity, as a stock
of violence, following the likes of an habit stock, reinforces this finding. Ambiguous effect
may indicate that households learn about the intensity of the civil war, adapt appropriately
and cope with conflict to maximize their utility.

The fourth contribution is the use of the household level Demographic and Health Survey
(DHS) dataset to explore how access to water changes throughout a civil war. DHS captures
location, demographic, and socioeconomic features of a household’s head and mother; it
contains a detailed registry of children morbidity and mortality of children; it reports features
of the inhabited dwelling; and it records household health-related behaviors and expenses.
DHS datasets have been used in fertility, health, and education research, and now, for the first
time, DHS datasets are used in this exploration of changes to water access and sanitation
services due to civil war. The theoretical model assumes that households care about the
water and its related effects on children health. DHS is preferred over other household-level
surveys since its main source of data are women in reproductive age. It is for these women
that the health of the children under their supervision is the most relevant.

I1. Literature review: The interactions between war, the environment, and house-
holds.

The relationship between war and the environment has been addressed in previous research.
The deleterious footprint of war on the environment can be extended to armed conflict,
in which the engaged factions are rebel groups and the state. The households are caught
between the factions, and have to cope with the negative externalities and market disruptions
due to increased violence.

I1.1 Civil war and the environment

It may be appropriate to mention the institutional and the environmental strands of the
literature in the civil war discipline. The first, championed by Collier (1999, 2002), interprets
civil conflict as the outcome of an institutional failure. In doing so, conflict unfolds as existing
institutions are unable to resolve the grievances or the greed of societal segments. Grievances



can arise from ethnic or religious marginalization, from inequalities in the access to political
representation, or to resources. When a faction wants to control the government’s rents,
distribute political favors, or control benefits from natural resources, then the greed factor is
driving the civil war. Once civil war erupts, its length is determined by the benefits to the
engaged factions, the expectations of a military victory, and the support of the population
to the fighting groups.

The second strand of the literature addresses the role of environmental factors in civil
conflicts. Gledistch (1998) argues that higher population growth rates lead to deteriorated
environmental conditions, which in turn result in increased resource scarcity and competi-
tion that altogether translate into higher risk of violence. However, increased scarcity may
not necessarily increase the probability of violence, as long as technological change (which
reduces the dependence on raw materials and increases agricultural yields), institutional ar-
rangements, international trade, and price changes can compensate and mitigate the scarcity.
Gledistch (1998) extends this mechanism of environmental degradation leading conflict to a
more complex process in which war leads to further environmental degradation, in a sort of
feedback process. In this chain of events, environmental degradation is aggravated by the
very same conflicts it created in the past. It is this final feedback — the effects of war on the
environment — that is analyzed in this paper.

Two studies involving the environmental causes of civil war are worth mentioning. In a
study with spatial data on conflict, land degradation, fresh water availability and population
density, Raleigh and Urdal (2007) posit that the likelihood of war increases with medium
to high levels of land degradation and very high levels of water scarcity. Miguel et al.
(2004) show how environmental shocks that produce severe income variations increase the
probability of civil war.

In exploring strengths and weaknesses of environmental origins of war, it has to be noted
that there is an institutional mediation stage (Raleigh and Urdal 2007). Environmental
scarcity may produce war as institutions are weakened by higher resource competition, caus-
ing rebels to fight against the state. However, in a very fragmented society, the state can take
an opportunistic approach by increasing its support by mobilizing population groups to cap-
ture scarce resources. Institutions act either to prevent war (or to cause it), and institutions
are changed as a consequence of war. In the first direction, improving access to services can
reduce the probability of future conflict by tackling its structural causes (Baird 2010). In the
second direction, changes in the micro-politics due to the armed conflict may alter access to
common pool resources, endangering the livelihoods of those dependent on them (Kurf and
Funfgeld 2006).

The effects of war on the environment depend on the type of war (conventional, bio-
logical, or nuclear), the kind of weapons and strategies being used, duration and intensity,
type of terrain over which war is fought, and the prewar environmental conditions (Biswas
2000). There might be an increase in environmental consequences of armed conflict due to
increased technological level (Westing 1980) and the process of preparedness for war (Singer
and Keating 1999). However, war (and preparedness for it) could have a positive impact on
the environment by reducing access to nature reserves, and allowing the recovery of species
(Tucker and Russell 2004). Overall, negative effects will occur after massive and extended
military disruptions and destruction, or by frequent small disruptions (McNeely 2010). For
instance, after the first Gulf War, desert surfaces were disturbed, leading to more sand storms,
increased concentration of inhalable dust particles, and lower solar flux (El-Shobokshy and
Al-Saedi 1993). Reuveny et al. (2010) estimated that a country hosting an armed conflict



may experience an intensified deforestation.

I1.2 Household behavior under civil war

Households cope with armed conflicts and, therefore, engage in coping strategies that also
take a toll on the natural setting. In general, the coping strategies will be defined according
to the risk of being targeted by the armed groups in the conflict, and by the risk of poverty
due to the conflict (Justino 2009). Given a high risk of being targeted by armed groups or an
equally high risk of facing poverty, either by the destruction of assets or by loss of income,
households may decide to relocate in order to improve their welfare. However, under civil
war circumstances, households most likely will move to places where they face unhealthy
living conditions, and uncertain income and social support. The increased population in the
receiving sites brings more stress to the environment, which in turn reduces the household
welfare. The increase in population density causes deforestation, land erosion, and water
pollution and shortages. Refugee’s impact on the environment could be explained by their
short-sighted decisions and ignorance of the local environmental and resource management
institutions (Jacobsen 1997).

When conflict destroys water sources and infrastructure, or implies their pollution, house-
holds may be forced to modify the way they obtain water, and are forced to reduce water
usage. This situation may increase the opportunity costs of collecting water (Nauges and
Van Den Berg 2009). Higher opportunity costs of collecting water can translate into reduced
school enrollment for children, reduced participation of females in the labor force, and higher
costs for water-collection equipment (cans, ropes) and water access fees. Lack of water may
also prevent households from practicing proper hygiene habits. Access to improperly treated
or polluted water is linked with infectious diseases, and blamed for high infant mortality rates
worldwide (Montgomery and Elimelech 2007). Nevertheless, the actual effect of better water
quality on children’s health, for instance piped water, ultimately depends on how spending on
their children’s health enters into the parental utility function (Jalana and Ravallion 2003).
III. The Colombian context
The Colombian internal armed conflict has evolved over phases of low intensity, building up,
and, currently, a phase of state offensive and rebel’s reorganization. Surprisingly, and despite
the economic costs the conflict has inflicted on the country, Colombia scores well on access
to water and sanitation services.

IIl.1 Colombian internal conflict

In Colombia, the high concentration of land property and various institutional failures lead to
armed conflict as the only outlet (Nahzri 1997). Three main groups have been engaged in the
fighting: the state army, the left-wing terrorist (LWT) and the right-wing terrorist (RWT)
groups. Conflict intensified after the 1980s, as the RWT and LWT groups became involved in
drug production and drug trafficking (Ortiz 2002). Terrorist groups were actually controlling
large parts of the country, and violence spread everywhere. Large populations were forcefully
displaced from the rural areas, and terrorism targeted cities and infrastructure. After the
collapse of peace talks conducted during 1999-2002, the state’s army was finally ready to take
on an offensive. With the help of the United States, the “Plan Colombia” was designed and
aimed at promoting peace, increasing security, and ending drug trafficking (Veillette 2005)
by strengthening the army and the state institutions.

The evolution of the Colombian armed conflict is presented in Figure 1 and Figure
2. Figure 1 displays the yearly value of the leading indicators of the conflict (kidnapping,
terrorist attacks, extortions, mass-murder victims, and attacks against the police per 100,000
inhabitants). All indicators are very low from the early 1960s to the early 1980s. However,



all indicators increase throughout the 1980s, reaching a peak in early 2000s, corresponding
to the period of maximum strength of the terrorists and the peace talks. After 2002-2004,
the first years of President Uribe’s government, the indicators showed a sharp decrease.
Figure 2 exhibits how the government fought the terrorists. With a more effective army
in eliminating or capturing terrorists, fewer people were displaced as safety increased. Since
2010, the country has experienced a more urban conflict, whose main purpose is territorial
control to facilitate the urban drug trafficking, and to extort businesses.

II1.2 Access to water and sanitation services in Colombia

Colombian legislation on water and sanitation is primarily based on the national constitution
(Articles 361 and 366) that obliges the national government to invest in water and sanitation
as fundamental to the rights of life and health (Constitutional Court, T-232, 1993). Besides,
the national government established state-level water plans (planes departamentales de agua)
as the tools to design and to coordinate with the municipalities the investments aimed at
increasing access to drinkable water and improved sanitation services.

According to the World Development Indicators (World Bank 2012: Table 1), Colombia
has increased the percentage of population with access to improved sanitation facilities (from
68 percent in 1990, to 74 percent in 2008) and with access to improved water sources (from 88
percent in 1990, to 92 percent in 2008). Water scarcity is not an issue in Colombia, since the
total withdrawal of freshwater only accounts for 0.59 percent of the total internal resources,
and the country experiences high volumes of yearly rainfall (Ministerio del Medio Ambiente
y Desarrollo Sostenible 2010). However, figures from the 2005 Colombian Census (DANE
2011), presented in Table 2 (standard deviation), indicate a great level of variation across
states, explained by the geography, population density and the proportion of urban dwellers
per state. An important element driving this variation is a disorganized urban expansion and
the growth of the rural-to-urban migration that is explained partially by the armed conflict.
Despite the disparity in access to piped water and access to improved sanitation services,
Colombia has fared well in reducing child and infant mortality (Graph 3). Additionally, in
2008, the incidence of diarrhea was responsible for only 4 percent of the child mortality in
the country (WHO 2012).

IV. Household utility maximization model for estimation of civil war effects

We start by defining first some key concepts. According to the World Health Organization
(WHO), access to water is defined as the availability of at least 20 liters per person per day
from a source within one kilometer of her dwelling (WHO, 2011a). In the Guidelines for
Drinking Water Quality (WHO, 2011b), water quality is defined in terms of microbial water
quality (pollution levels from fecal microorganisms) and chemical water quality (pollution
originating from the additives, the materials used in the potabilization and distribution of
water). WHO also categorizes the sanitation facilities into: improved sanitation (connection
to a public sewers, connection to septic systems, pour-flush latrines, simple pit latrines and
ventilated improved pit latrines) and unimproved sanitation (service or bucket latrines where
excreta is manually removed, public latrines and open latrines).

IV.1 The household maximization problem

We assume that households maximize a utility U (.) that is a function of a composite good
X, a quality-adjusted amount of water qw, the health of children in the household H., and
leisure time ¢. The composite good is priced in the market at a price px, and households
act as price takers. The quality-adjusted amount of water is used for household consump-
tion. Children’s health is assumed to be a direct function of water consumption because the
better the water quality and availability, the more likely households are to engage in health-



improving practices. Households act as price takers. The price of water p,, is also given and
affects the household through the budget constraint. The utility function can be expressed
as:

U (X, qu, . (qu), () (1)

Water quality g, observed by the household, captures both the quality of the drinking
water and the level of sanitation available. It is assumed that 0 < g < 1, such that § < ¢
(with ¢ representing the WHO standards) represents unimproved sanitation and microbial
water pollution, and § > ¢ represents the appropriate sanitation technologies and levels of
water quality (as described above). War may affect sanitation infrastructure, which creates
a source of water pollution. Any effect of civil war on sanitation will be captured by the
value of the quality parameter. Households will not consume water, w = 0, if § < ¢, and the
marginal utility of children’s health will be negative.

Income originates from a monetary endowment Y that may be provided by family savings
or from other types of assets the family owns, and wages r from participation in the labor
market. Households observe the level of the wages in the market, and decide to allocate their
total time between work, L, and leisure, ¢ (such that L +¢ = 1). The total budget constraint
can be expressed as:

Y+(1—=0)r=pxX+pyw (2)

Civil War is introduced into this model as a taxing mechanism that impacts both the total
income, the prices of water, and of the composite good. For instance, Chen et al. (2008)
mentioned that prices increase during civil war because of loose government monetary policy
to fund the military campaigns. Justino (2008) points out changes in the prices of goods
sold and purchased as one of the channels by which civil war reduces welfare of households.
Another type of tax is on income. This tax might be the result of the actual destruction
of assets and infrastructure, or it might be levied indirectly by the reduction of government
expenditure on education (Lai and Thyne 2007), health, or other social/welfare services.
Governments may impose extra taxes on firms and wealthy citizens. It is relevant to mention
that extortions and kidnappings act as a tax, reducing the available income of households.
Perhaps, by increasing uncertainty and risks, war acts as a tax by reducing the overall level of
economic activity (lower GDP growth), and by disrupting the smooth functioning of markets.
IV.2 The civil war tazes
The civil war taxes and the overall environmental footprint of civil war will be defined by
the intensity of the conflict itself. Following Gleditsch (1998, p. 393), war acts as an echo
and the effects of violence weaken as time passes by. According to Mcneely (2010), the
environmental effects can be created from massive disruptions or from small disruptions that
are self-regenerated. It could be expected that the environmental impact of civil war at time
t depends on the criminal or war events at time ¢, plus the echo or regeneration of violent
and war events that occurred in time t — 1,t —2,...,t — 7.

This paper deviates from the time series modeling of conflict, because the focus is not
on the data generated process of the conflict data series, nor on the prediction of future
conflict levels (as in Odhuno 2012). Time series motivates the need to incorporate some sort
of lag structure for the representation of the medium-term and long-term conflict dynamics.
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Because the conflict data will be used in the framework of a household utility maximization
model, we adapt and apply the concept of “habit formation” to the case of civil war. According
to Carroll et al. (2000), individuals make their consumption decisions based on a habit stock,
which is the weighted average of past consumption. The habit stock is, in this case, a stock
of conflict-related events that impact a household’s decisions by changing prices and income,
acting as a tax. The stock is computed as an aggregation or weighted average for different
lengths of time (1, 5, 10, and 20 years.). When using the weighted average, it is proposed
that weights grow either at 10 percent or at 20 percent per year. Lower growth rates occur
in values closer to a simple aggregation. Higher weights occur when the impact of conflict is
in the year prior to the survey.

Therefore, at any year ¢, the environment deteriorates due to a stock of violence SV;,
which households need to consider when coping with civil war. In computing this stock of
violence, weights are given in such a way that the closer the civil war event is to year ¢, the
more important the impact will be. The stock of violence is defined as SV, = ZE_T B Vi,
where ; stands for the weight assigned to year ¢ and V; is the civil war intensity in year ¢,
t—1,t—2,...,t—7. 7 is the length in years for which the individual calculates the stock of
violence and that can be 7 = 7q,...,7, years. To account for a higher weight in years closer
to t, the weights are proposed to grow at a fixed rate such that 5y + (1 + n)t_T Bo+ ...+
(14m)"Bo=1and n=10,m1,. ., -

Keeping the assumption that civil war taxes incomes and prices, it is expected that
the income tax of civil war can be defined as a function g (.) increasing in the stock of
violence (SV;) and decreasing in the quality of state and local/family institutions (QI;).
Better government and social institutions can support households in coping with conflict:
governments can provide assistance in time of distress; households can support each other
through kinship or social networks.

The income tax is bounded between 0 and 1, such that

Ty = g (QL, SVi) € {[0...1]} (3)

The price tax of civil war is a function A (.) decreasing in the quality of institutions and
increasing in the stock of violence and, like the income tax, will be bounded between 0 and
1, such that

o = h(QI,, SV;) € {[0...1]} (4)

Subscripts o and 6 are used to simplify the notation for the derivation of comparative
statics. These taxes are independent from each other (Cov (Ty, m,) = 0)
The utility maximization problem for the household during civil war is

Max _ _
X, w. U(X,qw, H, (qw) ,¥)
st.(1=TY)Y4+(1-To) 1 —=0)r—(1+m)pxX+(1+ty) pow =0 (5)

IV. 3 The comparative statics



After setting up the Lagrangian and deriving the First Order and Second Order Conditions,
the comparative statics are calculated. The maximization and the derivation of the com-
parative statics are provided in Appendix 1, and a summary of the results is presented in
Table 3.

The Second Order Conditions involve three terms. First, % stands for the net real
income from labor of the household. It is a real income, because it is adjusted by the price of
the composite good and it is net, since the civil war taxes are applied. Note that the household
monetary endowment does not enter into this income term. This is a very interesting result,
indicating that civil war impacts the household through its participation in the labor and
goods markets. It also indicates that civil war acts by modifying the labor participation of
the household and, therefore, the allocation of time. By changing the time allocation, civil

war modifies the availability of household members to haul water or to supervise the children.
Upw+Ugr, H,

’ Uxw+Uxwu HL’

leisure from children’s health and from quality-adjusted water availability; the denominator

includes the changes in the marginal utility of the composite good from variations in quality-
adjusted water availability and from children’s health. More availability of water can enhance
leisure through more hygienic habits and/or spending less leisure time on hauling water
(Upy > 0). The positive effect of children’s health on a household’s marginal utility from
leisure is represented by Usy.. A positive Uy, may indicate a complementarity between
water and the composite good. Finally, Uxpy, captures variations in the marginal utility
of the consumption of the composite good through changes in children’s health. Note that
the effects of children’s health on leisure, and the consumption of the composite good, are
amplified by H!, and supposed to be directly dependent on the quality-adjusted quantity of

water.
: : s UwetUnee
Finally, the third term is Tux U x

of water is captured by U,y; leisure time helps families get water (if the water source is not
on the premise) or to treat the water to make it drinkable, if necessary. A positive Up, g
indicates how leisure time can be used to enhance the health of the children in the household
through more hygiene or healthier practices (more exercise and more supervision). More
consumption of the composite good has a positive effect on the marginal utility of water, a
positive U, x, in so far some elements of the composite good are necessary for the consumption
of water, such as treating, storing or transporting water. Up, x stands for the variations in
the marginal utility of the children’s health, as the consumption of the composite good is
increased or reduced. Altogether, % is the ratio of the changes in the marginal utility
of water and children’s health, resulting from changes in the amount of leisure and level of
consumption of the composite good.

In order to fulfill the second order condition one of two results has to hold. Either
Upw+Upn He r(1-Tp) r(1-Tp) UwetUnee + UewtUpn H. r(1-Tp)
_wa-l-UXHCHé pX(1+7ra.) or px(1+7r0f) ) Uw)‘(‘f‘UHCX' The ﬁ'I'St ‘result 18 UXw"F‘UXHCHé px (14+7a) .OI‘,
in other words, the ratio of the gains in leisure to the gains in the composite good consumption

derived from children’s health, and water consumption is smaller than the net real income.
Three possible interpretations of this result can be offered. The first is that households require
sufficient income to afford the water needed to have healthy children in order to enjoy their
leisure time and the consumption of the composite good, after adjusting for the effects of
the civil war through reduced income and increased prices. The second interpretation is that
household members cannot fully capture the benefits of healthy children at home (and that
is why the effect only happens through leisure and composite good consumption). The third

The second term has two components. The numerator is the gains in

. The positive effect of leisure on the marginal utility




interpretation is that the household does not value the consumption of water by itself, even
though it is a choice variable in its utility function. But, rather, it values water through its
impact on leisure and consumption of the composite good.

The second possible result of the comparative statics is p’;f(l;sfi) < U[ﬁfiggci( This is the
mathematical representation of the fact that it is impossible for all household members (not
the children) to fully capture the benefits from healthier children and water availability. It is
through decisions on tradeoff between leisure time and level of consumption of the composite
good — both of which allow households to cope with the negative externalities of war. This
term means that the changes in the marginal utilities of water and health of the children as
a result of the variations in the consumption of leisure and composite good have a higher
value than the net real income. This result implies that it is through the leisure time and
the consumption of the composite good that households cope with the civil war.

Together, the first and second results of the second order conditions imply that %
r(1-Tp) UwetUnet.  That is, the lower bound of the net real income is the ratio of the
px (14+7a) Uwx+Un.x ’

gains in leisure and composite good consumption, originating from changes in the health of
children and the quality-adjusted quantity of water. The upper bound is the ratio of vari-
ations in the marginal utility of water and children’s health, resulting from leisure and the
consumption of the composite good. Since the effects of civil war are experienced through
market mechanisms, lower wages and higher prices, households value more their leisure and
the consumption of the composite good. Households, even with a strong altruistic motive,
value the health of children and access to water as long as these are critical in defining
participation in the labor market and consumption.

An increase in the price of water will decrease the amount of water consumed, 68712 < 0,
if UxxUpw > UxeUpx (the product of the second derivatives is larger than the product of
the cross derivatives of leisure and the composite good). This comes from the convexities of
preferences: since leisure and the composite good are needed for the consumption of water,
households prefer more balanced bundles than having all the utility coming from only one of
the two. Higher civil war tax on prices of goods or on income leads to less water consumed,
867“; < 0 and g—}‘; < 0, if: first, the product of the second derivatives is larger than the one of
the crossed derivatives (UxxUpy > Ux,Usx); and, second, the ratio of gains in the marginal
utilities of water to health of children from leisure and the composite good is greater than
the net real income (Uiﬁigic; p:{((ll_f;fi)).

The final comparative static indicates a positive relationship between water consumed
and water quality (%—%’ > 0). This relationship holds if one of two conditions is met: either
the net real income is larger than the ratio of changes in the marginal utility of leisure to the

marginal utility of consumption of the composite good, both resulting from changes in the
Upw +Ugr H, r(1-Tp)
Uxw+Uxn H, px (1+7a)
water consumption and health produced by changes in leisure and the composite good are
. . 1-T, UwetUn, o
higher than the net real income (p;((l +7fi) T +Ugci ). Water quality influences through
leisure and the consumption of the composite good. With a lower level of water quality,
households may be forced to spend more of their leisure time trying to get better quality
water or to improve their sanitation facilities.

The children’s health is defined as a function of the quality-adjusted water quantity
(H. (qw)), any impact of either the civil war tax on income or on prices works through changes
in the quantity of water. Another source of variation in the children’s health is the water

quality (¢) as households consume different quantities of water when a new water quality is

health of children and the quantity of water ( ); or that the gains in
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observed. Deterioration of children’s health occurs when the household faces higher prices
and lower income, and cannot afford purchasing what is required for the proper nutrition and
wellbeing (like medicine and visits to the doctor) of the children. Bad water quality is a source
of infections for the children, due to the destruction of potable systems or sanitary services.
Even if the quality is not reduced, less water consumed may imply that households cannot
undertake proper hygiene practices and, therefore, children are more prone to infectious
diseases.

IV.4 The hypotheses

The following hypotheses are formulated based on the interpretation of the comparative
statics and are tested using the DHS sample and the internal armed conflict indicators for
Colombia:

Hypothesis 1: The civil war tax on prices of goods and the civil war tax on income reduce
the quantity and the quality of water consumed by households.

Hypothesis 2: An increase in any of the civil war taxes reduces the access to improved
sanitation facilities and further reduces the quality of water.

Hypothesis 3: Children’s health deteriorates when the civil war taxes increase.
Hypothesis 4: The quality of institutions counteracts with increases in the conflict intensity
(i.e., its effect, in absolute value, is larger than the effect of the stock of violence).

V. Data sources

Two main sources of data were used for the empirical verification. First, the state-level
yearly values of the selected conflict indicators, as reported by the Colombian national police.
Second, the six waves of the DHS for Colombia. Conflict data was processed, as explained,
to construct a stock of violence (total or per indicator) by the year each survey data was
collected. These sources of data were supplemented with data reported by the Colombian
Statistical Bureau (DANE).

V. 1 Internal armed conflict data

The conflict data is reported by the Colombian national police?. The variables elected for
our analysis are the most representative of the Colombian internal armed conflict (extortion,
kidnappings, terrorist attacks, mass-murder victims, and attacks against the police). For
each conflict indicator, the stock of violence was computed as explained in the previous
section. The stock was computed per state and, according to the DHS survey year, either
as an aggregated or as a weighted average value for the entire period with a 10 percent
growing weight (n = 0.1) or a 20 percent growing weight (n = 0.2), over different lengths
(tr = 1,5,10, 20 years). A stock of violence was also computed by applying principal
component analysis on all the conflict variables at the state level, after using the proposed
aggregation or averaging procedure.

3The Police codes the criminal events per year and per police units. Most of the police units are of
state-level jurisdiction. The police units with national jurisdiction were discarded for the purpose of this
paper. Data from police units with jurisdiction in the capital city of a state was added to the data of the
state in which the city is located. Far more difficult to handle is the data reported for some police units
with jurisdiction in more than one state; these units are usually located in violent regions covering bordering
regions of two or more states. As the identification of the environmental effect of the internal armed conflict
on access to water and sanitation services is intended to be estimated at the state level, information was
gathered from Colombian police and military personnel to assign a weight for each of the states that have
a share of its territory covered by one of these special police units. For instance a special police unit has
jurisdiction over some municipalities of state X, and over some of state Y; the educated guess is that 60
percent of the criminal incidents happened in state X, and the remaining in state Y; then 60 percent of the
conflict indicators reported in that unit go to the data of state X, and 40 percent to the data of state Y.
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Figure 4 exhibits the stock of violence using a simple aggregation. The average values
for extortion are very similar by survey year, regardless of the aggregation length, although
they are all trended upward. There is a lot of dispersion in the average values for terrorism
and kidnapping after 1995, and all values tend to decline after 2000. The same is true for the
number of mass-murder victims and the attacks against the police, also with rapid declines
after 2000.

Figure 5 presents weighted averages with weights growing at 10 percent per year (n = 0.1)
for the different time lengths considered. This graph has two main features. First, the
difference between the various averaging lengths at each survey year is smaller. Second, the
graphs present a smoother version of the stock of violence by survey year when compared
to the simple aggregation graphs. The differences among the various lengths are further
reduced when the weights grow at 20 percent per year (n = 0.2), as can be seen in Figure
6. Higher weights assign higher importance to violence events closer to the survey year.
It is because of this that the trends over time seem to be smoother than when the data
is simply aggregated. Environmentally speaking, putting higher weight on recent violent
events accelerates the decay of the environmental impact of violence from previous years,
and increases the relevance of the violence data from years closer to the survey year. Such a
decay can be explained by the recuperation of natural systems or because households learn
to react or to cope with conflict in the long run.

V. 2 Demographic and Health Surveys

The second source of data is the DHS (Demographic and Health Surveys). We use all six
waves of surveys of the DHS that correspond to different stages of the Colombian internal
armed conflict. The wave of 1986 was collected during the last years of the low-intensity
conflict period. The wave of 1990 has data gathered during the peak years of the drug-cartels
terrorist offensive. By 1995 (the third wave), LWT were fully involved in drug trafficking
and the RWT were rapidly expanding. The highest levels of LWT- and RWT-committed
crimes took place around the fourth wave of 2000. The last two waves, in 2005 and 2010,
were collected during the years of the government offensive on all terrorist groups.

DHS offers a full picture of the households sampled, its location and its composition,
some physical features of the dwelling, and very detailed information about the reproductive
history and main features of the mother and the head of the household (such as education,
age, place of residence during childhood). Nonetheless, DHS is not a panel data and does
not track households over time; moreover, it does not record changes in mother’s and father’s
features as every child was born. DHS only asks for details about health of the children born
during the five years prior to the survey. Another weakness, and perhaps the most important
when considering the impacts of armed conflict, is that DHS does not report any path of
migration or relocation. This last weakness is not a major obstacle, since the focus of this
paper is on the access to water and sanitation services at the time of the survey and not over
time. A final point is that the newer (2005 and 2010) survey waves covered more states and,
as a consequence, the number of households drastically increased.

The following variables were used or created, based on the DHS reported variables. First,
water on premise is a dummy for all households whose main source of water is piped water,
a well in the residence, the yard or the plot, rainwater, or bottled water. When the water
source is not on premise, the DHS asks for the time spent going back and forth from the
water source. The time to water source is used as an opportunity cost of water, because
that is a time the household cannot allocate to the labor market or leisure activities. The
last variable measuring access to water is having piped water to the premise as the main
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source. This variable takes the value of 1 for households that use the publicly operated or
private (rural) aqueducts, and 0 otherwise. Piped water is presumed to supply water of
higher quality. Only one variable is related to the sanitary services — the type of toilet at the
household. We devised a dummy variable that takes the value of 1 for households that have
their toilets connected to the sewerage system, and the value 0 otherwise.

Households are classified as urban, when living in major cities or in what DHS considers
urban areas (not towns, villages, or countryside). Living in an urban area is likely to translate
into a higher probability of access to piped water and sanitation services connected to the
sewerage system. The mother in the household is classified as married, if she is actually
married or is living with her partner. This marriage variable is an indication of income
and access to family related support networks. Education variables for the mother of the
household are also constructed given the highest schooling level completed: no education,
primary, secondary, or higher education. The last two variables are the children’s health
indicators. DHS asks whether the children born during the five years prior to the survey had
diarrhea in the last 24 hours or within the last two weeks, and whether or not they had fever
during the last two weeks.

Table 4 presents the summary statistics (proportion and averages) of all variables. With
respect to water on premises, there is an overall increase since 1986. Interestingly, the time
to water source has risen for those households that do not have their water sources on the
premises. We tested, empirically, if the conflict-driven effects were behind this hike. Piped
water seems to be the main source of water for most Colombian households. Most households
have electricity and their toilet connected to the sewerage system. Certainly the high values
for the access to water-related variables are explained by the large proportion of households
located in urban areas.

Larger proportions of women have secondary and higher education. More women are
head of households (the proportion of male head of household has been on the decline) and
less of them are married or living with their partners. Perhaps, as more women are head of
households and are not bonded by marriage, they prefer to stay living in the same place they
were born in order to enjoy the support of the extended family or kinship networks. As for
the two indicators of children’s health related to water, diarrhea and fever, there seems to
be an abatement when comparing the proportion of children with diarrhea or fever in 1986
to the proportion in 2010. This overall reduction is intertwined with variability in the years
in between. This irregular pattern might be caused, as it will be tested, by the variation in
conflict intensity.

V.38 Institutional quality variables

The last source of data is composed by the Colombian bureau of statistics (DANE) figures
on what we define as “quality of institutions.” This term includes all those government-
level or social-level variables than can help households cope with conflict or, in terms of our
theoretical model, reduce the effect of the war taxes on price and income. The choice of these
variables was based only on data availability. The only data available, covering most of the
period of analysis is data on education and growth of GDP per capita®. Education indicators
at the state level can be a proxy variable for a better government effort in providing services
households need during conflict. Better education can also signal higher social capital and,
therefore, stronger social networks supporting and helping the households (Holzmann 2001).

4 Auxiliary regressions that are not reported in this paper but available upon request indicate that the
education data does not seem to be impacted by any of the measures of the stock violence.
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A state with a more educated population can be one in which citizens tend to cooperate with
the authorities and, by doing so, help in the fight against the criminals and the terrorists
(by reducing underreporting, as in Fajnzylber et al. 1998) . Better-educated citizens make
better decisions about sanitation, hygiene, and about the use of water and natural resources.
Finally, a state with higher GDP growth per capita is a state in which households have
more labor opportunities and more income available. Furthermore, higher GDP growth may
indicate that the state can provide better services to its citizens, helping them cope with the
violent conflict.

The variables chosen for primary and secondary education were: gross enrollment rate,
students-to-teacher ratio, the students-to-school ratio, and the teachers-to-school ratio. The
value of each of these variables is for the year before the survey. Summary statistics of these
variables are presented in Table 5. There is a reduction in the average GDP growth per
capita after 1990, which ended in the economic crisis of 1990-2000, but there is a sustained
growth after 2002. As for gross enrollment, almost all children are enrolled in primary
education. Some values are larger than 1, due to grade repetition and because some children
may start older than expected. Secondary education is problematic, although the enrollment
figures show an overall improvement in the period under analysis. Student-to-teacher ratios
show improvements until 2002, but they have worsened in recent years.

VI. Identification strategy

V1.1 Econometric model

We developed the following model to test the validity of the hypothesis about the effect of
armed conflict on the access to water and sanitation services, as well as on children’s health,
using the data from Colombia:

Indicatorye = Bo+1SVy+ B2 PrimStudT eachg_1+B3SecStudT eachg 1+ B.Growthg_1+
Y Xnst + 05 + 0y + Statetrendy + epst (6)

where the dependent variable, Indicatorys, is a dummy variable taking into account
whether household A in state s surveyed in year t has access either to water on the premise
(Hypothesis 1), to piped water (Hypothesis 1) or to a toilet connected to the sewerage system
(Hypothesis 2). SV is the stock of violence computed as a 1, 5, 10, or 20 years aggregation,
or as a weighted average as described in the previous sections. As for the institutional level
variables, the quality of institution is proxied by PrimStudT eachs_1and SecStudT eachgs 1,
respectively, namely the primary and secondary education students-to-teacher ratio in the
year before the survey in state s; and by, Growthg_1, which is the GDP growth per capita,
also in the year before the survey in the state s. X4 represents household level controls
(related to the location). 6, are the state fixed effects to control for the state level invariant
features; d; stand for the survey year fixed effects to control for shocks in the year of the survey
that are common to all the households. Since there might be other time-variant variables
correlated with access to water and sanitation services, state-specific trends, Statetrend,,
are included in the estimations, allowing each state to have a different trend in terms of
access to water and sanitation services. The equation will change when testing the impact
of conflict on the price of water. The impact on the price of water is going to be tested by
using the time to and from water source, for those households with no access to water on the
premise, as a dependent variable.

It is expected that the coefficient of the stock of violence is of a negative sign, whether
using each conflict indicator or an aggregate measure of conflict (by adding the criminal
events per year per state or by principal components analysis). Terrorist attacks may delay
the construction of water systems. Even worse, the destruction can result in the pollution of
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water sources as an indirect effect. Attacks against the police are a proxy of the vulnerability
of the government to provide services. If the police forces are attacked, they cannot assure
the safety the government institutions need; for instance, to build or to maintain water and
sewerage systems. There is a random element in mass-murder or massacre cases because
many of the victims could not be directly related to the main assassination target. The risk
of being a mass-murder victim may prevent households from going to places where there
is a high risk of a massacre occurring, restricting their access to the water sources or the
purchases of items needed for sanitation and hygiene.

Access to water and sanitation services is affected from increases in kidnapping, due to
the reduction in the overall economic activity as uncertainty increases. It can be entirely
possible that utility companies can no longer perform maintenance of water and sanitation
services out of fear for their staff being kidnapped; even households can no longer approach
their traditional sources of water as they also fear being apprehended by the terrorist groups.
Mainly in urban areas (particularly poor neighborhoods), but still common in rural areas
(especially those with agribusiness or mining), terrorist groups may extort business owners
and residents through a tax on the price of goods or demanding frequent payments. With
the higher prices and frequent payments, households may not afford to get better quality
water or to build better sanitary services at their dwellings.

Testing Hypothesis 4 is not straight forward. When GDP growth per capita is higher,
the government and households spend more on water and sanitation, and other supporting
services. The situation is more complicated when it comes to the education variables. The
students-to-teacher ratios are better measures of the quality of institutions, since they pro-
vide information about the resources the government spends in providing a higher quality
education. Enrollment figures, although relevant, are not as indicative of the resources the
state allocates to provide and to enhance the educational services. Nevertheless, the armed
conflict may force the government to face a tradeoff — in order to fund the military campaigns
or due to the reduced income brought about by conflict, the government may not have suffi-
cient funds to improve education and access to water and sanitation services all together. In
this case, an improvement in education (a reduction in teacher-to-student ratio) can only be
feasible by worsening access to water and sanitation services indicators. Then, the coefficients
of the students-to-teacher ratios are of a positive sign. On the contrary, improved education
ratios enhance access to water, either because it signals more government expenditure or
because more educated people care more about water and sanitation; thus, the coefficients
will be negative.

As for children’s health (Hypothesis 3), the equation is:

Health;ng = Bo+ 1SVt B PrimStudl eachg 1+ 3 PrimStudT each g1+ B,Growthg_1+
Y Xnst + lipst + 05 + 0y + Statetrendg + cipst (7)

The dependent variable, Health;,s, takes two forms — an indicator variable for children
that had diarrhea in the last 24 hours or within the last two weeks prior to the survey day, or
an indicator for children who had fever in the last two weeks prior to the survey day, as in the
DHS questionnaire. Notice that this regression is at the individual level, namely, child 7 in
household & in state s surveyed in year ¢t. For that reason, individual level control variables,
in vector Il;,s, are included in Equation 7. Signs switch for the coefficients of interest in this
equation. For example, higher conflict intensity leads to more children with fever or diarrhea
(a positive sign of the stock of violence coefficient). Positive signs are also expected for the
coefficients of the education variable, because improvements in education could indicate that
the government spends more in social services, which may reduce the incidence of fever and
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diarrhea. Finally, higher GDP per capita growth rates reduce the number of children having
water-related illnesses through better nutrition or access to higher quality water.

VI. 2 Threats to validity

Differences in access to water and sanitation services across states may also be explained
by unobserved variables. As long as those unobserved variables are time invariant at the
state level, for instance geography or political institutions, those differences are ruled out by
using state-fixed effects. Additionally, any invariant factor that might be related to both the
internal armed conflict and the delivery of services is controlled by using the state-fixed effects.
If differences arise from changes that are common to all households, regardless of their state
of residence in the year of the survey, those differences are purged by using survey-year fixed
effects. The latter can be understood as changes of legislation or new technology available
for the provision of water and sanitation services. The use of the state- and survey-year
fixed effects can be extended also to the case of children’s health. State-fixed effects and
survey-year fixed effects control for differences in the incidence of fever or diarrhea explained
by state time invariant factors (like climate) or by shocks common to all children in the year
of the survey (e.g., new treatments or medicines that reduce the future morbidity).

Access to water and sanitation involves a demand and a supply side. Regarding the de-
mand side, it is assumed that households have the same preferences over water and sanitation
services: households would prefer higher quality water and, in consequence, better sanitation
facilities, as well as having the water sources as close as possible to their dwellings. This
can be explained by the theoretical model, since water was introduced as a quality-adjusted
variable and since households need to allocate their time between leisure and labor. Satisfy-
ing the demand requires the availability of infrastructure necessary to provide higher-quality
and closer sources of water. Given the Colombian water market legislation, the construc-
tion and development of water and sanitation infrastructure can take different paths across
states and, more importantly, subject to political cycles. All of these differences will be con-
trolled by allowing state-specific paths of access to water and sanitation services, assuming
that households’ preferences over water and sanitation remain the same regardless of conflict
intensity.

This paper focuses on access to water and sanitation services at the moment of the survey
and not on the pattern over time. This is not to say that such a pattern does not exist, and
it is entirely possible that households experienced changes in the access to water because of
conflict. For instance, terrorist attacks may have destroyed water pipe infrastructure and
forced the households to use other sources of water. Furthermore, it is possible that conflict
could have forced the relocation of the household in a different state. Relocation can pose a
problem for the estimation and biased the results. Households that are observed with lower
access to water and sanitation services in more violent states, may end up being observed in
less violent states and with a higher access to water and sanitation services. For this to be
true, authorities in the receiving states need to fund the expansion of water and sanitation
services, which is highly unlikely, and in Colombia, where displaced populations have settled
in marginalized neighborhoods. The DHS data does not suggest a clear pattern about time
living in the same place and access to water and sanitation services. For instance, households
with access to piped water, toilet connected to the sewerage, and water on premises have,
indeed, lived for longer in the region they dwell. However, the households that have always
lived in the same place exhibit a lower access to the same set of services.

Another threat to identification refers to the regression at the individual level — those for
the health of children. Parents may have different preferences over the investments needed
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for their children’s development, or their health. A strategy in this case would be to include
a household fixed effect, assuming that those preferences are time invariant at the household
level. Unfortunately, since the empirical design implies that all children share the same stock
of violence at the year of the survey, a household fixed effect will take the violence intensity
out of the equation. Instead, the strategy chosen is to include as controls the maternal level
of education and the location of the household. More educated mothers may care more about
the hygiene and health of their children. Urban households are able to more easily invest
in children as more services are available. Rural household, however, may need to engage
children more in agricultural production.

DHS surveys households with women in reproductive age. Other households, with women
in older age, are not included in the sample. The main concern is the exclusion of the
households with older women (45 years and older) because it is possible to assume that
women of younger age (from 0 to 14 years) are included as offspring in the households of
women of reproductive age. With figures from the Colombian bureau of statistics (DANE
2012, Population series 1985-2020) for the years DHS were collected, women of reproductive
age are roughly 46% of the total women population. The percentages of the 0 to 14 years
old women went down from 36% in 1986 to 27.6% in 2010, while the percentages of the 45
years and older women went up from 17.5% in 1986 to 26% in 2010. How relevant is the
health of the children for this last group of women? Most likely, their kids are older than 5
years old and less prone to the grave consequences of water borne diseases. By excluding this
group, DHS allows to focus on the groups of women for whom access to water really make a
difference in their parenting or their survival.

The final threat to the identification strategy comes from a measurement error in the
conflict data. It is possible that the conflict indicators may suffer from underreporting. This
would be true in the case of extortions (not all households may have incentives to report
of being extorted), but not the rest of the indicators, when the whole society and the news
media keep track of terrorist incidents and kidnappings. It is also possible that violence is
not homogenous throughout the state. It is possible that only some regions of the state are
under the burden of conflict, while other regions do not experience conflict-related events
at all. If so, not all households are directly exposed. However, the theoretical model is not
based on direct exposure to conflict, but on how conflict impacts a household’s income and
the prices that exist in the markets. Direct exposure is not ruled out, but it is only one
possibility. Households are exposed as long as they experience the conflict-related changes in
the markets. As some measurement of error can still be possible, the results to be presented
have to be considered a lower bound.

Finally, standard errors could be correlated at the state level, since the stock of violence
is computed for each state. More precise standard errors are obtained by clustering the
standard errors at the state level.

VII. Estimation results

This section presents the results of the estimations at the household level (for access mea-
sures), and the individual level (for the health variables). The baseline models presented in
equations 6 and 7 were estimated using Logit for the categorical-dependent variables (access
to water on premise, access to piped water, access to toilet connected to the sewerage, and
incidence of fever and diarrhea), while regular panel data estimation was employed for the
regression on the time spent to and from the water source (measured in minutes). Those
equations were modified to account for possible nonlinearities. If civil war leaves its impact
on the environment and the water systems, having an echo tail, then a nonlinear relationship
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is needed. We employed a quadratic term for the stock of violence.

The results from the Logit estimations report the marginal effects, which represent a
net state average effect of conflict on the access to water and sanitation services. It is the
net effect after purging out some institutional, economic, and household features variables,
because the data does not allow capturing independently all the income and price effects
that take place while households make decisions. It is an average effect, due to the inclusion
of state-fixed effects. The coefficient of the stock of conflict should be read as the average
effect of civil conflict on access to water and sanitation services, as well as on children’s health
indicators across states, after controlling for time and state-fixed effects, and for state-specific
trends.

The following tables contain only the marginal effects of the coefficients on the conflict
indicators®. The discussion of the results is based on the total probability change (linear plus
quadratic terms of the stock of conflict).

VII.1 Household-level regressions

These regressions estimate how civil conflict affects a household’s access to water on the
premise, piped water, toilet connected to the sewerage, and time spent to and from the water
source.

Household’s access to water on premise (Table 6)

Among the control variables, only the dummy variable for urban households is significant and
indicates higher probability (7 percent) of urban households having water on premises than
their rural counterparts. As for the conflict indicators, kidnapping, aggregated or averaged
over five years, increases the probability of water on premises by 0.4 percent. Another positive
relation, only around 0.6 percent, exists between the attacks against the police and the access
to water on the premise. When the risk of being kidnapped is higher and the police are under
attack and cannot provide safety to the citizens, households will invest in getting the water
inside their dwellings to avoid being targeted by violence while searching for water outside
their premises.

Household’s access to pipped water (Table 7)

As can be expected, urban households have a higher probability (32 percent) of having
piped water, compared with rural households. Another interesting finding is that an increase
in the students-to-teacher ratio leads to an increase in piped water of around 0.1 percent.
There might be, at some level, a tradeoff between government spending on education and
in water systems, which is reasonable in a country with a budget under the pressure of
military expenditure. On the conflict variables side, the aggregation of extortions over 20
years reduces the probability of access to piped water by 7.7 percent (significant at a 5
percent level). Another negative relationship is found with the number of mass-murder
victims. Aggregating or averaging mass murder victims over five and 10 years reduces access
to piped water by 2 percent and 9 percent, respectively. By increasing prices or reducing the
households’ incomes, extortion makes it difficult for the households to afford having access
to piped water. The effect through the number of mass-murder victims may indicate that
massacres bring such a disruption in the functioning of the society that the government and
the water utilities cannot provide water services or cannot extend the water systems coverage.
Household’s access to toilet connected to the sewerage system (Table 8)

Households dwelling in urban areas have a 71 percent higher probability of getting the toilet
connected to the sewerage system. The number of terrorist attacks aggregated over 20 years

5Tables with full results are available in Appendix 2
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before the survey increases by 10 percent the probability of connection to the sewerage
system, but reduces it by 20 percent when using the 10 percent weighted average procedure.
When attacks against the police are aggregated for 10 years, there is a 16 percent higher
probability of connection. Surprisingly, there is a sign switch in the case of mass-murder
victims aggregated for 10 years before the survey: the aggregation leads to a 68 percent
increase in the probability, but the 10 and 20 percent averaging result, respectively, led to a
14 and 38 percent reduction in the probability. It has to be noted that the series for the mass-
murder victims is relatively shorter, when compared to the other series of conflict indicators,
and the coefficients may respond to a change in the sample. This result is surprising, since
it would be reasonable to assume that mass murders and attacks against the police disrupt
the delivery of essential services. One explanation is that the government and the households
have internalized the effect of terrorism, either by rebuilding the sewerage network or by
expanding the service. The sign switch calls attention to the relevance of the kind of conflict
information households use in order to make their decisions.

Households’ time spent to and from the water source (Table 9)

Kidnapping events one year before the survey reduce the time spent by 1.5 minutes, and
later increase the time spent by 1.6 minutes and up to 4.3 minutes, when the figures of
kidnappings are aggregated for 10 and 20 years, respectively. Households may react by
changing the water sources to closer ones, but may resort again to further water sources
after processing the information about the likelihood of being kidnapped by terrorist groups.
Paradoxically, the attacks against the police increase the time spent by 5 minutes, in the case
of the 5 years aggregation, and reduce it to 4 minutes, in the case of the 10 years aggregation.
Families may be forced to substitute water sources, when they do not have access to water
on premise, or piped water, and they may go to sources that are away from locations police
are clashing with the terrorist groups. The coefficients skyrocket for the 10 years aggregation
and averaging of mass-murder victims, with reductions taking values of 95 minutes (10 years
aggregation), 44 minutes (10 percent averaging for 10 years), or 32 minutes (20 percent
averaging for 10 years). With the same reasoning, households may prefer to spend less time
in getting the water they need rather than being around water sources where they can be
victims of massacres. This is particularly relevant, if women and children are responsible to
haul the water from the water source, as forced recruitment and sexual abuses are common
during civil war.

VII.2 Individual level regressions (children’s health)

The following results use the individual level data on incidence of diarrhea and fever occurring
in children during the last two weeks before the survey. DHS only asks for detailed informa-
tion of children born during the five years prior to the date of the survey. The structure of
the DHS may act as strength for the estimation, since this group (aged 5 years or younger)
is the most vulnerable to diarrhea and infectious diseases. Nomnetheless, the structure of the
DHS also acts as a weakness, since the proposed theoretical model focuses on all the children
of the household. As a consequence, this section of the results has to be taken with caution,
and as a sort of a lower bound due to the sample restriction.

Incidence of diarrhea in children (Table 10)

Children living in urban settings have a 1.8 percent less probability of developing fever. Higher
GDP per capita growth during the previous year increases the probability of diarrhea, with
values that range between 25 and 28 percent. Since coefficients represent net average effects,
it may be that the gains in nutrition explained by a higher income are offset by the increased
labor opportunities for the parents that, in turn, reduce the time they spend taking care of
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the children. As for the conflict indicators, the number of the extortions in the year before
the survey increases the likelihood of diarrhea by 7.4 percent; however, when aggregating the
number of extortions over 10 years, the probability is reduced by 10 percent. It seems that
the immediate threat of extortion, through its price and income effects, reduces the welfare
and worsens the health of children; on the contrary, in the long run, households may adapt
to the threat of being extorted, and that explains the sign switch. The terrorist attacks in
the year before the survey reduced the probability of diarrhea by 1 percent. The 10 years
averaging of attacks against the police also reduced the probability by 11 percent (for the
10 percent averaging) and 8 percent (for the 20 percent averaging). This reduction could
be caused by the fact that parents may take precautionary measures (such as increasing the
leisure time they spend with children, which translates into more parental supervision and
better health).

Incidence of fever in children (Table 11)

The control variables suggest that children living in urban areas face a 2.1 percent higher
risk of experiencing fever over the two weeks prior to the survey. It is possible that more
agglomeration makes easier the contagion of the infectious processes causing fever. In this
line, larger secondary students-to-teacher ratios raise the likelihood of fever by values ranging
from 1 to 2 percent. The aggregation or averaging of the terrorist attacks for five and 10 years
reports an increase of the fever probability around 2 percent. It may be that the terrorist
attacks cause pollution (due to the debris and the destruction of infrastructure), but also that
children experience the post-traumatic stress disorder that weakens their health. Finally, the
number of mass-murder victims in the year before the survey reduces the probability of fever
(close to 3 percent), but the aggregation for five and 10 years consistently increases up to 19
percent. Using the 10 percent and 20 percent weighted average for five and 10 years raises
the probability around 6.5 percent. Again, the post-traumatic stress disorder may explain
this result.

VII.3 Robustness checks

Total conflict and total conflict factorial

The first robustness check deviates from the use of the leading conflict indicators for Colombia
and creates a measure of total conflict. This strategy takes into consideration that the
environment and the population may suffer from the overall violent climate created by the
civil war. It assumes that the whole process of violent conflict, operating jointly through the
different types of crimes, is the one causing the negative externalities for the environment and
the households. A variable named “total conflict” was computed by adding all the criminal
incidents per state per year, assuming equal impact for each. It then applies the proposed
one, five, 10, and 20 years aggregation or weighted average (10 percent and 20 percent growing
weights). Since it is not clear how the aggregation process works, and since the five measures
of conflict are correlated, a principal component analysis was applied. The first factor of a
factorial analysis over the chosen five measures of conflict per state and per year was then
computed. This factorial measure was also aggregated or averaged as described in the data
section.

The coefficients suggest that total conflict and total conflict factorial increase the prob-
ability of having water on premise by 0.5 percent. A sign switch occurs during time spent
traveling to and from the water source: the total conflict measures during the previous year
translates into a 1.4-minute reduction in the time the household spends, but the total conflict
during the previous 20 years increases the time by 2.8 minutes. The factorial measure of the
conflict aggregation results in a 9-minute increase, but a 16-minute and 42-minute reduction
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in time spent when the aggregation is made for 10 and 20 years before the survey. All these
values may hide a tradeoff between quantity and quality, with households preferring closer
water sources with low quality. The lower the quality, the more the households have to spend
on treating the water at home (boiling the water or using bleach), but this might be the only
option when the civil war level is high.

As for the individual level regressions, total conflict during the year before the survey
increases the probability of children having fever by 0.5 percent, while total conflict factorial
over the same period reduces the probability by 5 percent. The difference in sign and in
magnitude between these two measures can be an indication of how households may react
to different conflict intensity information and, moreover, how they can help their children to
cope with the post-traumatic stress.

Difference in difference procedure (Table 12)

In 2002, the government of President Alvaro Uribe took office and launched an offensive
against the LWT and RWT groups throughout the country. Although the offensive had a
national reach, it was specially focused on the territories in which the terrorist groups carried
out most of their criminal activities. The offensive went on until the end of Uribe’s government
in 2010, a period that has seen the most drastic reduction in the conflict indicators. Using this
quasi-natural experiment, a difference-in-difference estimation is carried out as a robustness
check of the results. The year of the beginning of the offensive, 2002, will divide the surveys
into two groups: surveys that took place before the offensive (1986, 1990, 1995, and 2000)
and surveys that took place after the offensive started (2005 and 2010). The treatment group
contains the states that received the main burden of the offensive, while the control group
includes those states in which the offensive was not as intense. States were classified within
these groups according to two criteria: first, whether the state was traditionally a place
for the high intensity of the terrorist activities; and second, whether the state had a total
conflict indicator per year that was above the national average in more than 50 percent of the
years up until the offensive. Not presented here, but available upon request, is a summary
of statistics indicating that there are no observable differences (from the DHS and quality
institutional variables) between the treatment and the control groups before the offensive.

The regression equations for the difference-in-difference include the institutional quality
variables (GDP growth per capita and the students-to-teacher ratios for primary and sec-
ondary education), and state-specific trends. The results indicate that the offensive during
the Uribe government led to an increase of nearly 9 percent in the incidence of fever. Such
an increase in fever could be explained by the possible post-traumatic disorder that children
living in the offensive states could have experienced. It seems that intensity, measured in
the civil war events per 100,000 inhabitants per state and per year, does matter in order to
measure the impact of conflict on access to water and sanitation services. Besides, it can be
that the government offensive may have, at most, offset the negative impact of conflict on
access to water and sanitation.

VIII. Conclusion

Civil war takes a toll on the environment through the destruction of infrastructure and
the pollution generated from combats and preparedness for war. Additionally, civil war
forces the relocation of populations, thus abandoning natural resources and infrastructure, or
conversely, leading to massive inflows of refugees that places extra pressure on the resources
in the receiving communities. Water sources and systems, as well as sanitation services,
suffer directly from the destruction and pollution, and indirectly through the changes in the
expenditure of government and households. Governments relocate their expenditure to fund
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the military efforts, leading households to suffer from increased prices and reduced incomes,
due to war. Because of the changes in access to water and sanitation, children may experience
water-borne diseases, as well as diseases caused by poorer nutrition and post-traumatic stress
disorder.

This research proposed a household utility maximization model. It is assumed that house-
holds’ decisions are aimed at coping with the negative externalities of war violence and that
the environmental effect of the civil war stays as an echo in the natural systems. Another
assumption is that civil war violence acts, simultaneously, as a price and income tax on the
households. Out of the theoretical model, four hypotheses are tested with the econometric
models. In summary, higher civil war intensity reduces the access and the quality of water;
access to toilets connected to the sewerage system is reduced by higher conflict intensity;
civil war leads to deterioration of the health of children; and, the quality of institutions can
counteract the negative effects of civil war on access to water and sanitation services.

Using the Colombian civil war as case study and using six waves of the DHS for that
country, the effect of civil war is estimated on the access and sanitation services at the
household level and on the health-related variables at the individual level. The main results
indicate that the effect of civil war is significant and its sign, whether negative or positive,
depends on the length of the aggregation or averaging of conflict indicators. Furthermore, the
relationship is not linear, as significant squared terms are found for most of the estimations.
With respect to the hypotheses, it can be said that civil war does reduce the access to
water and sanitation services and worsens the health of children; however, there is evidence
of some positive effects that ought to be interpreted as the result of households’ strategic
behavior and adaptation to the reality imposed by conflict. The up to 9-minute increase in
the time households have to spend to and from the water sources points out an increase in an
opportunity cost. With a back of the envelope calculation, using the monthly $317 minimum
monthly wage and assuming that households may need to get water at least three times a
week, the effect of conflict represents 27 more minutes per week or 108 minutes a month,
which has a labor equivalent value of $3.56, nearly 1 percent of the monthly wage. Given that
the change in the quality of water is not directly controlled, it can only be assumed that the
exposure to lower-quality water forces the household to reallocate resources for potabilization
and purification. Finally, it seems that the institutions, or at least the institutional variables
considered in this paper, have no significant effect on the access and health measures and,
therefore, cannot counteract the negative effect of conflict.

Possible interventions are necessary during any war, but war itself makes it difficult
for any government to solve the trade-off between military expenditure and investment in
health, education, water, and other social needs. Nevertheless, as part of the strategy to win
minds and hearts during civil war, governments should invest in granting access to water
and sanitation services to households — especially for those who were forced to relocate —
and to increase the health services for children. Feasible interventions can be of the sort
of investing in the maintenance of water systems in pacified areas or in areas that can be
receiving refugees. To avoid shortages or to reduce the time households spend on getting
water, government could deliver tank trucks that distribute water where needed. Finally,
governments should design programs, such as health brigades or the distribution of nutrition
supplements, targeting children and their caretakers.

Further research needs to use panel data at the household level, where available, from
countries under war or civil war, as well as other methods for aggregations or averaging
various conflict indicators. Panel data will allow researchers to track the access to water
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and sanitation services of a household over time, offering a more complete picture of the
household’s strategic behavior. The use of several conflict indicators can help find the measure
households use as a basis for making their decisions and to account for the environmental
effect of war. Additional research may also explore the differential impact according to the
household composition, the ages of the children and the age of parents in order to assess
the relevance of fertility as a reason to have access to improved water sources and improved
sanitation services. Further research should address the problem of the institutional variables
at the community or extended-family level to control for the support networks households
rely upon when living under civil war conditions.
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Figure 1: Main conflict indicators 1962-2010 (per 100,000 inhabitants)®

®Source: Policia Nacional de Colombia, Revista Criminalidad, 2008-2010
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Figure 2: Military campaign indicators (2002-2010)"
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Table 1: Access to improved water source and improved sanitation facility (share of

population)®
Year Improved Improved water
sanitation sources
facilities
1990 0.68 0.88
1995 0.70 0.90
2000 0.74 0.91
2005 0.74 0.92
2008 0.74 0.92

%Source: World Development Indicators, 2012
Table 2: 2005 Census variables on access to water and sanitation facilities (share of

households)®
. . Connected Connected

. Water in  Water on Pipped . . .

Indicator . to public to septic Exclusive
the house  premises Water
sewerage system

Total Country 0.760 0.157 0.786 0.725 0.152 0.845
Maximum 0.940 0.495 0.939 0.975 0.845 0.964
Minimum 0.150 0.025 0.042 0.067 0.018 0.384
Average 0.593 0.261 0.599 0.556 0.252 0.763
Standard Deviation 0.224 0.124 0.282 0.244 0.164 0.153

%Source: DANE, Censo 2005.
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Figure 1: Evolution of child and infant mortality (1965-2010)¢

®Source: World Bank Development Indicators, 2012
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Table 3: Conditions for the comparative statics

Condition Formula
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Figure 4: Simple aggregation for each conflict indicator by survey year (figures per 100,000
inhabitants)
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Figure 5: Averaging of each conflict indicator with 10% growing weight (5 = 0.1) by survey
year (Figures per 100,000 inhabitants)
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Figure 6: Averaging with 20% growing weight (8 = 0.2) by survey year (Figures per 100,000
inhabitants)
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Table 4: DHS Variables of Interest summary statistics®

Variable ‘ 1986 1990 1995 2000 2005 2010
Household level
Pipped water main source of water 0.742  0.879 0.801 0.853 0.758 0.714
Water on the premise 0.809  0.952 0912 0952 0.938 0.946
Time to water source (minutes) 13.461 19.756 16.737 18.990 17.649 17.800
Sanitary services connected to sewerage system | 0.625  0.786  0.674  0.693  0.690  0.652
Electricity in the household 0.849 0942 0919 0957 0.963 0.950
Household located in urban area 0.694 0.859 0.719 0.734 0.751  0.705
Respondent always living in the sample place 0.328  0.387  0.377  0.420 0.438 0.431
Respondent with no education 0.081  0.045 0.0563 0.047 0.041 0.030
Respondent with primary education 0.586  0.448 0.448 0.407 0.353  0.329
Respondent with secondary education 0.302 0.429 0.427 0.449 0.467 0.472
Respondent with higher education 0.030  0.077 0.072 0.096 0.139 0.168
Respondent currently married 0.800 0.776  0.755  0.715  0.697  0.716
Male head of household NA 0.801  0.791  0.737  0.705  0.677
Number of households 3043 5086 7109 7825 24241 35126
Individual level
Children with diarrhea 0.188 0.121 0.168 0.142 0.151  0.143
Children with fever 0.299 0.197 0273 0.254 0.256  0.270

®Source: DHS. Authors’ computations
Table 5: Summary statistics of quality of institutional proxy variables (averages)®

. Year of the survey

Variable

1986 1990 1995 2000 2005 2010
GDP percapita growth 0.037 0.045 0.019 -0.039 0.013 0.014
Primary gross enrollment rate 0.933 1.044 1.059 1.145 1.163 1.103
Secondary gross enrollment rate 0.387 0.544 0.668 0.816 0.730
Primary students-to-teachers ratio 27713 25.225 23.546  21.900 26.368 24.857
Secondary students-to-teachers ratio 18.301 19.179 16.863 24.363 20.159
Primary teachers-to-school ratio 3.604 4.057 3.724 3.586 3.311 3.226
Secondary teachers-to-school ratio 17.803 17.304  14.604 7.244 10.321
Primary students-to-school ratio 100.121 102.801 88.015  78.690 87.616  81.464
Secondary students-to-school ratio 326.635 326.365 246.704 185.738 209.031

%Source: DANE. All variables computed in the year before the survey to be consistent with the armed conflict intensity data
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%Robust standard errors in parentheses clustered at the state level. * significant at 10%; ** significant at 5%; *** significant

lude state specific trend and survey year fixed effects. Conflict indicators per 100,000 inhabitants averaged

1011S INC

at 1%. Regress

or aggregated as explained in the data sources section.
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Effect of conflict on household’s access to pipped water®

Table 7
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* significant at 10%; ** significant at 5%

%Notes: Robust standard errors in parentheses clustered at the state level.

*** gignificant at 1%.

Conflict indicators per 100,000

Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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Effect of conflict on household’s access to toilet connected to the sewerage system®

Table 8
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ficant at 5%;

igni

ficant at 10%; ** si

igni

Robust standard errors in parentheses clustered at the state level. * s

%Notes
% gignificant at 1%. Regressions include state specific trend and survey year fixed effects. Conflict indicators per 100,000

inhabitants averaged or aggregated as explained in the data sources section.
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Effect of conflict on household’s time spent to and from water source®

Table 9
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Robust standard errors in parentheses clustered at the state level. * s

%Notes
*** gignificant at 1%. Regressions include state specific trend and survey year fixed effects. Conflict indicators per 100,000

inhabitants averaged or aggregated as explained in the data sources section.
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Effect of conflict on incidence of diarrhea in children®

Table 10
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* significant at 10%; ** significant at 5%

Robust standard errors in parentheses clustered at the state level.

%Notes
*** gignificant at 1%. Regressions include state specific trend and survey year fixed effects. Conflict indicators per 100,000

inhabitants averaged or aggregated as explained in the data sources section.
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Effect of conflict on incidence of fever in children®

Table 11
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«(200°0) «x(100°0) «(100°0) (z00°0) «(100°0) «x(100°0) «(900°0) (100°0) «x(100°0) (000°0)
oryerpendy SyORIYE JSLIOLIO],
2000~ £00°0" 200°0- 1000 20070~ 2000~ 010°0 10070~ 2000 000°0
«(910°0) «+(£10°0) (110°0) (v20°0) «x(€T0°0) «(110°0) (zr0°0) «=(0T0°0) «=(1T0°0) (¢00°0)
Teoury
820°0 620°0 110°0 500°0 820°0 0z0°0 970°0- 120°0 £20°0 £00°0-
s1eak O, saeak o1 sieal ¢ sieaf 0z sxwak 01 seak g s1eak (7, s1eak o1 sreak ¢ 1eak |
uojRWIOfu] uOISSPISY 109BOIPU] O1FUOD
2°0 = U SuiSeaary 10 = b SurSesory uoryesassy

)

ficant at 5%

Regressions include state specific trend and survey year fixed effects. Conflict indicators per 100,000

igni

ficant at 10%; ** si

igni

* g

Robust standard errors in parentheses clustered at the state level.

%Notes

*** gignificant at 1%
inhabitants averaged or aggregated as explained in the data sources section.
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Table 12: Difference-in-Difference using additional controls®

Variables Diarrhea Fever Pipped Water = Water on Premises Sewerage Time to water

0.018 0.038 -0.016 -0.027 0.002 -7.159
Violent State

(0.028) (0.042) (0.078) (0.049) (0.097) (7.767)

-0.021 -0.097 -0.016 -0.014 0.029 1.026
After Uribe Government

(0.021) (0.021)%** (0.059) (0.030) (0.066) (3.173)

0.022 0.090 -0.037 -0.045 -0.044 0.397
Violent State after Uribe Government

(0.023) (0.027)*** (0.054) (0.031) (0.064) (5.808)
Observations 44352 44352 81470 78540 81491 4674
R-squared 0.01 0.01 0.36 0.14 0.49 0.09

%Robust standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Appendix I: The household maximization problem

The Lagrangian is:

L=U(X,quw,H.(qw) ,0) + A\[(Y+ (1 —=0r)(1—=Tp) — (1 4+ ma) (pxX + ppw)]
Where the variables are X, w, ¢ and the parameters are Y, 7, px, Pw, Ta, 19, G
8/\ = (Y+(1—E)r)(l—Tg)—pX(1+7Ta)X—pw(1—i—7Ta)w:O

9L =00 —px (14+m)A=0

= 0H, _
%— BU—F aag s — Pw (1 +7a) A =0

gg_%g_(l Tp)rA=0
if | Jf |7é 0 then X = X~ (pw,Tra,Tg,Q),w = w* (pw,wa,Tg,q),ﬁ = (pw,ﬂa,Te,@’/\ =
A (pwvﬂ'avT%Q)

And the first order conditions are:

(Y + (1 - K* (pw77TOé7T97q)) T) (1 - T@)_(l + Troc)pXX* (pw,ﬂ-OéaT97§)_(1 + ﬂ-a)pww* (pwaﬂ-ouTevq) = 0 (1)

X (pw oy T q) qu* (pw oy T q) * —
U " (P s T, @), Q0" (P e T028) N (1 4 YA (pus s T, ) = O 2
X ( H. (qu* (pw, Ta, 10, q)) s £* (Pw, s T, q) px ( Ta) X (P, Ta, T, ) @)

qU ( X" (pwa ﬂ-aaT976) aqw* (pwa ﬂ-aaT976) >+qUH ( X (pwaTrOnTeaq) 7611}* (pw,WmTO,q) )
Y H, (qw* (pwa'ﬂa,TﬁaQ))vg* (pw»ﬂ—aaTb‘aq) ’ ¢ H, (qU}* (PwanTea@))af*(PwaﬁmTea@ ’

— Pw (1 + 71'04) A (pwvﬂa,Teﬁ) =0 (3)

X~ (pw77raaTqu)aqw* (Pw,WmTeﬂ) > * —
U, ) N L= =Th)rA oy To,q) =0(4 4
é( Hc (qw (pwaﬂ-OuT@uq))ag (pw77ra;T07(Z) ( a)r (pw T o Q) ( ) ( )
1 - The derivative with respect to the price of water, p,,:
From (1):
—px(l—i—wa) I (1+7Ta)w*—pw(1+7ra) I —(1=Tp)rg— ~-=0
From (2)
Uxx 325 + qUxcw 5% + qUxc i, Goe 9 + Uz — px (14 7a) 42 =0
From (3)
0X ow 0H,. Ow ot 0X ow
TUwx — + T Upw 7 +qUy U.x — + @ Unw
q Xaper 8pw+q He 50 Opm +4q eaw+q Hxaperq Hew g~
0H,. ow ot o\
U +qUne5— — (1 a) Ax —py (1 o) 77— =0
Hele g0 o che(’)pw (1+7a) *p(+7r)apw
From (4)
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80X | =17 Ow o = OH. & o or _
Uix 55 + Wewzy- + QUi Gf 55 + Unig,- — (L =Tp)rg>- =0

Reorganizing the system:

0 —Px (1+7Ta) —Pw (1+7Toz) _(1_T9)T
—px (14 74) Uxx 7 (Uxw + Uxn, 92=) Uxe
—Pw (1 + Wa) Q(wa + UHCX) 62 (wa + UHCw + (Uch + UHCHC) 63];1;) q(UwE + UHCZ)
—(1-Ty)r Urx G (Usw + Uen, %ﬁ“) U
(14 7o) w
. 0
T () A
0

Solving for 8871:’“:

0 —px (1+m) (A4+m)wx —(1-=Tp)r

—px (1+ma) Uxx 0 Uxy

—Pw (]- + 7Ta) Q(UwX + UHCX) (]- + 7Ta) Ax q(Uwf + UHCE)

—(l—Te)T Uex 0 UM

0 —px (14 7a) —Ppuw (14 7a) —(1—=Tp)r

—px (1 +7a) Uxx 7 (Uxw + Uxn, 92) Uxe
—pw (1+7a) qUux +Un.x) @ (Uww + Utiow + (Uwn, + Unoi,) %) G (Uwe + Un,e)
—(1-To)r Uex G (Uew + Uenr, 92 Uu

The numerator has to be positive

- (pww * (1+ 7ra)2 ngsz) + (pww * (1 + 7Ta)2 UXXUN) >0

- (pww s (14 70)? UXXUM) > (pww 5 (14 70)? UgXUXg)

pww*(1+77a)2UXXUM UxxUpy
Powr (1470 Z00x Uxe >1= ToxUxe >1=UxxUpy > UpxUxy

The denominator has to be negative

(rpx@ (1+ 7a) (1 = T0) (Uunx + Ut x) (Uew + Vs, HY)) + (92 (1+ 72)* UexUxce)
+ (rpx@ (1 = Tp) (L + ma) (Uxw + Uxp, H.) (Uwe + Une))
- (527“2 (1—T4)? Uwx + Up.x) Uxw + UXHCHé)) - (p?u 1+ 7a) UXXUM)

— (%% (14 7a)? (Uew + Uent HL) (Une + U,

Which implies

7’62 (1 — Tg) (wa + UHCX) [pX (1 + 7Ta) (er + UZHCHé) - T‘(l — Tg) (UXw + UXHCHé)}
—p% (14 ma)? [UxxUs — UrxUx]

O
Opy
X

9 w
w

Opw

0)

—@px (L4 70) Uwe + Une) [px (1 + 70) (Unw + Uen H.) — 7 (1 — Tp) (Uxw + Uxp, H.)]
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lpx (1 +7a) (Upw + U Hy) — v (1 = Ty) (Uxw + Ux , H.)]
7 r(1=Tp) (Uwx +Un,x) — px 1+ 70) Uwe + Un,e)]
—p2 (1 +70)° [UxxUs — UrxUsxe] <0

For it to be negative

Urw+Uen, H, r(1-T,
x (1 + 7o) (Upw +Up H]) <7 (1 =Ty) (Uxw + Uxu H]) = ((IJ;:erU;HHUHg) < px((11+7fi)

or

7 (1 —=Tp) (Uwx +Un.x) < px (1 +70) (Uwe + Un o) = p:{((lff;fj) < &;igﬁiiﬁ)

and to be consistent with a positive numerator Ux x Uy > UxUrx

The denominator is the bordered Hessian Matrix for the three variables of choice (consumption, water
and leisure) and assuming it meets the Second Order conditions it will have a negative determinant. .

2- The derivative with respect to the price tax of war, 7,:

From (1):
—PX o — Px X ¥ —TaDX Hoe — Puirs — Puth % —tapw i — (1 — Tp) 152
From (2):
Uxx 25 + qUxow 22 + qUxn, 2 22 + Uxo2h — px 22 — px A+ —pxma =0
From (3):
19,4 Jw O0H. Ow 19/4 0X ow
U + U= + G Uy U U CUHwe—
WX gy T oy, Tl Gy oy, Tt gy, X G T e
O0H,. Ow ol oA oA
-2 c
U Y quU wa_ w)\ “PwllaQ73_—
TR G B, T H g T Pug T PuA ¥ TPuTag
From (4)
Upx 25 o + qUp 22 oms T+ qUon, % dﬂ + U2 — (1-Ty)r 22
Reorganizing the system
ax
O —Px (1+7To¢) —Pw (1+7Ta) —(1—T9)T Ot~
oxX
—px (1+7a) Uxx (UXwJFUXH Jw ) Uxy Dt
—pw (1+70) §Uwx +Un.x) @ (Uww + Utow + (Uwn, A Un.n,) 92)  q(Uwe + Un.e) 2u
—(1=Tp)r Uex (er + Uen, %) U %
Px X" + pyw
_ px A
PuwA”
0
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ow

Solving for BT

0 —px (1+ty) pxXs*+pywx —(1—Ty)r

—px (L+ta) Uxx Dx Ak Uxe

—Pw (1 + toc) q(UwX + UHCX) pw>\* Q(Uwﬁ + UHCZ)

7(17T9)T UZX 0 UM

0 —px (1+7q) —Pw (1 + 7a) —(1—=Tp)r

—px (1+7,) Uxx q (UXw -y Uxe
—Pw (]- + 7Ta) g(UwX + UH(X) 62 (wa + UH LW (UwH + UH H,. ) 63HC) q(Uwé + UH 5)
—(1—=Tp)r Urx (Ugw + Uppy, 92 Use

The numerator is:

- (pw (1 + 7Ta) (pxX* +pww*) UZXUXK) + @Tpgf)\* (1 + 7Ta) (1 - TO) (Uwf + UHCE))
- (TQPX@\* (1—Tp)* (Uwx + UHCX)) + (pw (1 + 7a) (pxX™ + pow™) UxxUs)

For a positive numerator:

Pw (1 +7a) (px X + puw™) [Ux x U — Upx Ux ]
+rpxq\* (1 —Tp) [px (1 + 7o) (Uwe + Une) =7 (1 = Ty) (Uwx + Un,.x)] > 0

The first term is positive because it was found that Ux x Uy > Ux¢Upx
From the negative denominator, it is known that:

x (14 70) (Uue + Unoe) > 1 (1= Tp) (Uux + Un.x) = gt > 0T,

3 - The derivative with respect to the war income tax, Ty:

From (1):
-Y - 7"66:,@ —r+rl* +7"T9% — (1—|—7ra)px% — (1+7Ta)pw% =0
From (2):
s + Ui+ Win Y 3+ Ul — v (1470) 5 =0
From (3):
8X ow 0H. dw ot 0X ow
7Uw wai Uw Uw U 72U W A
uxar, * o1, T T Ven gy g, T Wy, + WU gr + T Uy
0H, dw ol O\
7°U qU. w (1 o) =— =20
Hotl- Gy a7, T VR, ~Pe 1) G
From (4):
Urx g3 + QUnw 5 + QUsn. 50 55 + Unagy — 180 +rX +rTh g
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Reorganizing the system

a
0 —px (1+70) —pw (1+a) —r (1 1Tp) a0
—px (14 7q) Uxx Q(UXerUXHCQZf) Uxe Ty
—pw (14 7a) QWUuwx +Un.x) @ Uww +Utiow + Uwn. + Unon.) 92)  G(UwetUn,e) %}
—r(1—Ty) Uex T (Uew + Usn, %) Ut a%
r(l—0)4Y
. 0
0
—r\*
Solving for g;f;
0 —px (1+7m) r7(1—0)+Y  —r(1-Tp)
—px (1 +7a) Uxx 0 Uxe
—pw (1 +70) q@Uwx +Un.x) 0 G (Uwe +Ur,e)
—T(l—Tg) UgX —Tr\* Ug@
—px (1+74) Uxx 7 (Uxw +Uxp,92) Uxe

—Pw (1 + 7Ta) q (UwX + UHCX) 62 (wa + UHCw + (U'wHC + UHCHC) aHC) 6 (Uw€1UHCZ)

—7“(1 —Tg) Uix

The numerator is

ow
) Uee

7 (Uew + Upn, 98

— (rPapx N (1 + 7)) (1 — Tp) Uwx + Un.x)) — (pw (1 + ma) (1 (1 = £5) +Y) Urx Uxy)

4 (pu (14 70) (r (1 — €°) +Y) Ux x Uge) + (r@p?x)\* 1+ 70)? (Une + UHC@))

Or

Pw (1 +70) (r(L =€) +Y) (UxxUw — UxUxy)
+ TﬁpXXk (1 + 77&) (pX (1 + 7Ta) (Uwﬁ + UHJ) =T (1 - T@) (UwX + UHCX))

It is known that the first term is positive because Ux x Uy > UpxUxy

The second term has to be positive

px (1 + 7o) (Uwe +Un.e) > 1 (1 —Ty) (Upx +Un.x) = Wt tUnee) o, r-Tp)

(U1UX+UHCX) PX(1+7T(1)

4 - The derivative with respect to the quality of water, g:

From (1):

—r(l—Te)g—é—(1+7ra)px%—§—(1+7ra)pw%% =0

From (2):

UXX%% +qUX1v88% + w*Uxy +6UXHC

OH. dw * OH, o oA _
a5 T W Uxn Gy + Uxegz —px (1+ma) 52 =0
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From (3):

19,4 ow OH,. 0w OH, or
7Uw e 72wa wa 2Uw Uw a wl a—
qxanrq 8+q w* +7q He 50 0q qH,sawﬂteaa
0X ow OH,. 0w
Uw +qUs.x — + @Ul Uttow 2 <
+Uw+7q Hxanrq Hua,Jrq HoawW™ +qUHHCawa§
OH, or 7))
qU U — pw (1 — =
+4q HHCa w+q H€aq‘|'UHC pu("’ﬂ'a)aa 0
From (4):
Uex%% +§Um%} + Unow* + qUen, 9= %ﬁ: + Ue, Yew* + Uu - (1-Tp)r%
Reorganizing the system
X
0 — (14 7ma) px — (14 7a) pw —r(1—-Tp) 1
—(14+m)px Uxx q(Uxw+ Uxu. H,) Uxe 87
—Puw (1 + 7Ta) @(wa + UHEX) 62 (wa + UHCw + (vaHC + UHCHE) Hé) Q(Uwf + UHCE) %715
—r (1 —1Tp) Uex G (Upw + Ugn HY) Uee g—a
0
—W * (UXw + UXHCHé)
=| —w*qUww+Unw+ Un.u, +Uwn,)H))
- (Uw + UHL)
—w x (Upy + Upy, HY)
Solving for %—%’:

0 — (14 7o) px 0 —r (1 —1Tp)
—(1+ 7)) px Uxx —w* (Uxy +Uxn, H,) Uxe
—Pw (1 + 7ra) q(UwX + UHCX) —w *q(wa + UHCw + (UYHCHC + UwHC) Hé) - (Uw + UHC) Q(Uwf + UHCZ)

—r (1 —Tp) Urx —w * (Upw + Upn HY) Une
0 —(1+74)px — (1 + 7a) Puw —r(1—Tp)
—(14+7a)px Uxx G (Uxw+Uxpu, H,) Uxe
—Pw (]- + '/Toz) q(UwX + UHCX) 52 (wa + UHCw + (U'wHC + UHCHC) Hé) q(le + UHCZ)
—r (1 —Tp) Ux q(Upw + Uen HY) U

The numerator is

— (rpxquw* (1 = Typ) (1 + 7o) (Uwx + Un.x) (Uew + Ugn HY))
— (rpxqw* (1 = Tp) (1 + 7o) (Uxw + Uxpu, H;) (Uwe + Un,e))

+ (Tzﬁw* (1= T5)* (Uwx + Untx) (Uxw + UXHCHQ))

+ (v w" (1 +70)* Uew + Uent, HY) (Uus + Un,e))

Which implies:

pxqw* (1 + 7)) (Uew + Uer H,) [(0x (1 + 7Ta) (Uwe + Un,e)) — (r (1 = Tp) (Uwx + Un,x))]
—rquw* (1 = Ty) (Uxw + Uxa, H;) [px (1+7a) (Uwe + Un.e) =7 (1 = Tp) (Uwx + Un,.x)]
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Assuming § > ¢ for an interior solution, then, w+ > 0, increases in the quality of water will lead to
increagse in consumption if the numerator is negative:

[px (14 70) (Uwe + Upre) =7 (1 = Tp) (Uwx + Un,x)]
qw* [px (1 + 7o) (Upw + Upsr, H.) =7 (1 = Tp) (Uxw + Uxp H.)] <0

From the previous conditions, it was found that the first term is positive:

px (1 +7a) (Uwe + Une) =7 (1 = Tp) (Uwx + Un.x) > 0= UUM;JJ:ZZ; ﬁfﬁfﬂ)

Then the second term has to be negative,

Upw+Usn H, r(1-T,
P (1 ) (o + U 1) = (1= ) (U + Vs ) <0 Se2bipll < i,
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ion results

t

1ma

Tables with full esti

APPENDIX II

1ses?

Effect of extorsion on household’s access to water on prem

Table Al-1

6€0€°0 0%0€'0 £70€°0 zv0e'0 6€0€°0 £70€°0 €L0€°0 6£0€°0 $70€°0 $0€°0 pexenbs-y opnesg
£¢ €€ €€ 33 33 £¢ €g 33 33 33 sa3elS
7ovLL yOvLL yOvLL 7OvLL 7OvLL 7OvLL 7OVLL 7OvLL 7OvLL 7OvLL SUOI}BALOSO
% (900°0) % (900°0) +x%(900°0) +x%(200°0) +x%(900°0) +x%(900°0) +x%(200°0) +x%(900°0) +x%(900°0) +x%(200°0)

proyssnoy ueqan

$.0°0 €00 €L0°0 700 €00 €L0°0 £L0°0 £L0°0 £L0°0 €00
(000°0) (000°0) (000°0) (000°0) (000°0) (000°0) (000°0) (000°0) (000°0) (000°0) orjel I9YDERS)
90-987'6~ 000°0 0000 1079764~ 000°0 0000 000°0 000°0 907956~ 90-9%2'8~ 09 sjuapnlg Lrepuodseg
(100°0) (100°0) (100°0) (100°0) (100°0) (100°0) (100°0) (100°0) (100°0) (100°0) orjel I9YDEs)
100°0~ 100°0- 100°0- 100°0~ 100°0~ 100°0~ 100°0- 100°0~ 100°0~ 100°0~ 0 sjuepnig Lrewrig

(£50°0) (£50°0) (£50°0) (250°0) (£50°0) (£50°0) (2v0°0) (£50°0) (£50°0) (£50°0)
yimoad eyrdes sed Jgo

1200 820°0 gz0'0 820°0 8200 gz0'0 £€£0°0 620°0 gz0'0 1200

(6v0°0) (€%0°0) (¥20°0) (190°0) (zg0°0) (920°0) (¢60°0) (850°0) (620°0) (g10°0)
perenbguorjiolxy

g€0°0 820°0 9£0°0 z10°0 €100 6£0°0 2200 S10°0- Zv0'0 900°0

(1%0°0) (,£0°0) (¥20°0) (zg0°0) (ev0°0) (¥20°0) (gL0°0) (6v0°0) (gz0°0) (120°0)
UOII0XH

22070~ 010°0- 120°0- 9€0°0- 100°0 €200~ 660°0~ 020°0 920°0- 900°0

s1eak Qg s1eak QT 81894 ¢ s1eak Qg s1eak QT sieak ¢ 81894 Qg s1eak QT saeak ¢ aeak T
sejqelaeA juepuadepul

2'0 = b SurBereay 1°0 = b Bur8esesy uorye8ei188y

* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

onflict indicators per 100,000

]

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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ises®

Effect of terrorist attacks on household’s access to water on prem

Table AI-2

8€0€°0 8€0€°0 8€0€°0 070€°0 8€0€°0 8€0€°0 zS0€°0 8€0€°0 8€0€°0 90€°0 parenbs-yy opnesq
€€ e €€ €€ €€ €€ ¢ €€ €€ €€ sa1e1g
vIVLL VOVLL Y9VLL POVLL v9VLL POVLL VOVLL v9VLL YOvLL v9VLL SUO1YRAISSAQ
xx(200°0)  5xx(200°0)  444(200°0) £xx(20000)  4xx(200°0)  4%%(200°0) #xx(L00°0)  5xx(200°0)  4x%(200°0)  4xx(800°0)

PIOY9SNO} UeqIn

7L0°0 7,070 7L0°0 72070 7.0°0 72070 72070 7L0°0 72070 7L0°0
(000°0) (000°0) (000°0) (000°0) (000°0) (000°0) (000°0) (000°0) (000°0) (000°0) OIjRI 1810ed)
909166~ 0000 000°0 000°0 0000 0000 0000 90-9G6°6- 0000 90-9G.'g- | 01 syuapnIg Arepuodag
(100°0) (100°0) (100°0) (100°0) (100°0) (100°0) (100°0) (100°0) (100°0) (100°0) OIjeI I81[0ed)
100°0- 100°0- 100°0- 100°0- 100°0- 100°0- 100°0- 100°0- 100°0- 100°0- 01 syuspNIg Arewiiq
(0g0°0) (zg0°0) (£50°0) (L¥0°0) (190°0) (zg0°0) (9€0°0) (180°0) (zg0°0) (¥50°0) 1m018
920°0 8200 820°0 120°0 12070 8200 £00°0- 920°0 8200 G00°0 eyided sod JAD
(000°0) (000°0) (000°0) (000°0) (000°0) (000°0) (100°0) (000°0) (000°0) (000°0) pousenbg
90-96¢"¥- L0-98%'F 90-0T¥'T 90-90L°L-  L0-990°L- 90-9GG'T 100°0 90-0L€°¢- 90-962" T 0000 $YOR))Y ISIIOITR],

(z00°0) (200°0) (100°0) (£00°0) (200°0) (200°0) (200°0) (200°0) (200°0) (200°0)
SYORIIY ISLIOLI],

000°0 0000 000°0 100°0 0000 0000 G00°0- 000°0 0000 100°0

s1edk (g s1eak O] sieak g s1edk g s1edk O] sieak g s1eak (g s1edk O] s1eak g Ieok |
se[qeLIeA juopusadepu]

2’0 = b Surleraay 1°0 = U SuiBereay uo11e30133y

%Notes: Robust standard errors in parentheses clustered at the state level. * significant at 10%; ** significant at 5%; ***

ficant at 1%. Each column represents a different regression. Regressions include state specific trend and survey year fixed

signi

effects. Conflict indicators per 100,000 inhabitants averaged or aggregated as explained in the data sources section.
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ises®

Effect of kidnappings on household’s access to water on prem

Table AI-3

70€°0 8€0€°0 LITE0 170€°0 9%,0€°0 qzIE 0 8€0€°0 090€°0 0Z1€°0 S0g°0 perenbs-yy opnasg
€€ €€ €€ €€ €€ €€ ¢ €€ €€ €€ sa1e1g
vIVLL VOVLL Y9VLL POVLL v9VLL POVLL VOVLL v9VLL VOVLL v9VLL SUOI1RAIDSA O
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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Table Al-4: Effect of attacks against the police on household’s access to water on premises®

Aggregation Averaging n = 0.1 Averaging n = 0.2
Independent Variables
1 year 5 years 10 years 5 years 10 years 5 years 10 years
Attacks against the 0.006 -0.002 0.045 -0.003 -0.005 -0.003 -0.006
Police (0.002)*** (0.003) (0.022)* (0.004) (0.003) (0.004) (0.003)*
Attacks against the 0.000 6.97e-06 -0.011 4.97e-06 0.000 0.000 0.000
Police Squared (0.000)*** (0.000) (0.005)* (0.000) (0.000) (0.000) (0.000)
GDP per capita -0.033 0.033 0.074 0.025 0.042 0.015 0.030
growth (0.033) (0.050) (0.052) (0.044) (0.065) (0.046) (0.061)
Primary Students to -0.001 0.000 0.000 0.000 -0.001 0.000 -0.001
teacher ratio (0.001) (0.001) (0.002) (0.001) (0.001) (0.001) (0.001)
Secondary Students to 0.000 7.52e-06 0.003 7.94e-06 0.000 7.08e-06 0.000
teacher ratio (0.000) (0.000) (0.002) (0.000) (0.000) (0.000) (0.000)
Urban Household 0.075 0.076 0.111 0.076 0.073 0.076 0.074
(0.006)***  (0.008)***  (0.012)*** | (0.008)***  (0.007)*** | (0.010)***  (0.008)***
Observations 77464 73225 66116 73225 66116 73225 66116
States 33 33 30 33 33 33 33
Pseudo R-squared 0.3124 0.2998 0.3196 0.3006 0.2857 0.3014 0.2867

%Notes: Robust standard errors in parentheses clustered at the state level. * significant at 10%; ** significant at 5%; *** significant at 1%.
Each column represents a different regression. Regressions include state specific trend and survey year fixed effects. Conflict indicators per 100,000

inhabitants averaged or aggregated as explained in the data sources section.

Table AI-5: Effect of mass murder victims on household’s access to water on premises®

Aggregation Averaging n = 0.1 Averaging n = 0.2

Independent Variables

1 year 5 years 10 years 5 years 10 years 5 years 10 years

0.002 -0.002 0.001 -0.002 -0.002 -0.002 -0.004
Mass Murder Victims

(0.005) (0.005) (0.011) (0.005) (0.009) (0.005) (0.008)
Mass Murder Victims 0.000 0.001 0.001 0.001 0.001 0.001 0.001
Squared (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
GDP per capita 0.048 0.063 0.089 0.063 0.084 0.063 0.080
growth (0.056) (0.062) (0.069) (0.062) (0.073) (0.063) (0.074)
Primary Students to 0.000 -0.001 0.000 -0.001 -0.001 -0.001 -0.001
teacher ratio (0.001) (0.001) (0.002) (0.001) (0.001) (0.001) (0.001)
Secondary Students to 7.39e-06 -2.23e-06 0.000 -2.40e-06 3.73e-06 -2.74e-06 -4.91e-06
teacher ratio (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

0.074 0.072 0.072 0.072 0.071 0.072 0.071
Urban Household

(0.006)***  (0.006)***  (0.007)*** | (0.006)***  (0.007)*** | (0.006)***  (0.007)***

Observations 73225 66116 58291 66116 58291 66116 58291
States 33 33 32 33 32 33 32
Pseudo R-squared 0.2989 0.2862 0.2801 0.2862 0.2794 0.2862 0.2790

%Notes: Robust standard errors in parentheses clustered at the state level. * significant at 10%; ** significant at 5%; *** significant at 1%.
Each column represents a different regression. Regressions include state specific trend and survey year fixed effects. Conflict indicators per 100,000

inhabitants averaged or aggregated as explained in the data sources section.
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Effect of total conflict on household’s access to water on prem
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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Table AI-7: Effect of total conflict (factorial analysis) on household’s access to water on

premises®
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%Notes: Robust standard errors in parentheses clustered at the state level. * significant at 10%; ** significant at 5%; *** significant at 1%.
Each column represents a different regression. Regressions include state specific trend and survey year fixed effects. Conflict indicators per 100,000
inhabitants averaged or aggregated as explained in the data sources section. Conflict factor constant 1 year: Eigenvalue:1.36413, Proportion: 0.4547;
KMO: 0.4897. Conflict factor constant 5 years:Eigenvalue: 1.410, Proportion: 0.470, KMO: 0.513. Conflict factor constant 10 years: Eigenvalue:
1.491, Proportion: 0.497, KMO: 0.525. Conflict factor constant 20 years: Eigenvalue: 1.613, Proportion: 0.538, KMO: 0.515. Conflict factor
averaging 10% 5 years: Eigenvalue: 1.415, Proportion: 0.472, KMO: 0.509. Conflict factor averaging 10% 10 years: Eigenvalue: 1.490, Proportion:
0.497, KMO: 0.521. Conflict factor averaging 10% 20 years: Eigenvalue: 1.566, Proportion: 0.522, KMO: 0.522. Conflict factor averaging 20% 5
years: Eigenvalue: 1.420, Proportion: 0.473, KMO: 0.507. Conflict factor averaging 20% 10 years: Eigenvalue: 1.483, Proportion: 0.494, KMO:
0.517. Conflict factor averaging 20% 20 years: Eigenvalue: 1.524, Propd5thn: 0.508, KMO: 0.520.



Effect of extorsion on household’s access to pipped water®
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000
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Each column represents a different regression.

inhabitants averaged or aggregated as explained in the data sources section.
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Effect of terrorist attacks on household’s access to pipped water®

Table AII-2
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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Effect of kidnappings on household’s access to pipped water®

Table AII-3
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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t the police on household’s access to pipped water®
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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Effect of mass murder Victims on household’s access to pipped water®
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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Effect of total conflict on household’s access to pipped water?®

Table AII-6
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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Table AIL-7: Effect of total conflict (factorial analysis) on household’s access to pipped

water?®
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%Notes: Robust standard errors in parentheses clustered at the state level. * significant at 10%; ** significant at 5%; *** significant at 1%.
Each column represents a different regression. Regressions include state specific trend and survey year fixed effects. Conflict indicators per 100,000
inhabitants averaged or aggregated as explained in the data sources section. Conflict factor constant 1 year: Eigenvalue:1.36413, Proportion: 0.4547;
KMO: 0.4897. Conflict factor constant 5 years:Eigenvalue: 1.410, Proportion: 0.470, KMO: 0.513. Conflict factor constant 10 years: Eigenvalue:
1.491, Proportion: 0.497, KMO: 0.525. Conflict factor constant 20 years: Eigenvalue: 1.613, Proportion: 0.538, KMO: 0.515. Conflict factor
averaging 10% 5 years: Eigenvalue: 1.415, Proportion: 0.472, KMO: 0.509. Conflict factor averaging 10% 10 years: Eigenvalue: 1.490, Proportion:
0.497, KMO: 0.521. Conflict factor averaging 10% 20 years: Eigenvalue: 1.566, Proportion: 0.522, KMO: 0.522. Conflict factor averaging 20% 5
years: Eigenvalue: 1.420, Proportion: 0.473, KMO: 0.507. Conflict factor averaging 20% 10 years: Eigenvalue: 1.483, Proportion: 0.494, KMO:
0.517. Conflict factor averaging 20% 20 years: Eigenvalue: 1.524, Propét%n: 0.508, KMO: 0.520.



Effect of extorsion on household’s access to toilet connected to the sewerage

Table AIII-1
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

onflict indicators per 100,000

]

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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Effect of terrorist attacks on household’s access to toilet connected to the

Table AIlI-2
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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Effect of kidnappings on household’s access to toilet connected to the

Table AIII-3

sewerage system®
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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Effect of attacks against the police on household’s access to toilet connected

Table AIll-4

to the sewerage system®
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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Effect of mass murder victims on household’s access to toilet connected to the

Table AIII-5

sewerage system®

9.¥¥%°0 01570 9.¥¥%°0 01570 9L¥7°0 z187°0 109770 porenbs-y opnesd
€e €e €e e 199 €€ ce se1RIg
68919 11669 68919 11569 G8919 11569 600LL SUOIYRAIISq O
#xx(180°0)  4xx(P20°0) #5x(220°0)  5xx(¥20°0) +xx(220°0)  5xx(FT0°0)  44+(¥20°0)

PIOYOSNOY ueqin

G1L0 11270 G1L0 G1L0 G1L0 G1.0 L1L°0
##x(000°0) (810°0) ##%(000°0) (610°0) +4%(000°0) (610°0) (210°0) oIjel 19Yoed}
100°0- 11070 100°0- €100 10070~ 910°0 $00°0 0} sjuepnlg A1epuoosg
##x(100°0) (¢10°0) +x%(€00°0) (e10°0) wx%(€10°0) (¥10°0) (110°0) orjel 12Yoed}
g01°0 800°0 650°0 800°0 €C1°0" 20070 €00°0- 0} sjuepnig Arewiag
*x(£€0°0) (618°0) w55 (720°0) (€620) #5x(910°0) (992°0) (vog0) 1m0
0.8°0 L6770~ 669°0 809°0~ £€86°0 G690~ PI1°0- epdes sod 4D
#%x(170°0) (010°0) #%%(970°0) (800°0) x5 (2€0°0) (900°0) (900°0) porenbg
GzT0 G10°0 z0€°0 €100 T1L0 010°0 G000 SWIOTA IOPINJN SSRIA

#%x(8€0°0) (160°0) 45 (V50°0) (820°0) wxx(T€T°0)  x(990°0) (1%0°0)
SWIIDIA IOPINA SSRIN

19270~ ¥e1°0- £€9°0- 0a1°0~ TSr 0~ 01T°0- ¥20°0-

s1edk O] sieak g s1edk O] s1eak g s1eak O] sieak g 1edk |
se[qerIep juopuadepuf

2'0 = b Surleraay 1°0 = b SuiBerasy uore30133y

* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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Effect of total conflict on household’s access to toilet connected to the

Table AIII-6

sewerage system®
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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Table AIII-7: Effect of total conflict (factorial analysis) on household’s access to toilet
connected to the sewerage system®
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%Notes: Robust standard errors in parentheses clustered at the state level. * significant at 10%; ** significant at 5%; *** significant at 1%.
Each column represents a different regression. Regressions include state specific trend and survey year fixed effects. Conflict indicators per 100,000
inhabitants averaged or aggregated as explained in the data sources section. Conflict factor constant 1 year: Eigenvalue:1.36413, Proportion: 0.4547;
KMO: 0.4897. Conflict factor constant 5 years: Eigenvalue: 1.410, Proportion: 0.470, KMO: 0.513. Conflict factor constant 10 years: Eigenvalue:
1.491, Proportion: 0.497, KMO: 0.525. Conflict factor constant 20 years: Eigenvalue: 1.613, Proportion: 0.538, KMO: 0.515. Conflict factor
averaging 10% 5 years: Eigenvalue: 1.415, Proportion: 0.472, KMO: 0.509. Conflict factor averaging 10% 10 years: Eigenvalue: 1.490, Proportion:
0.497, KMO: 0.521. Conflict factor averaging 10% 20 years: Eigenvalue: 1.566, Proportion: 0.522, KMO: 0.522. Conflict factor averaging 20% 5
years: Eigenvalue: 1.420, Proportion: 0.473, KMO: 0.507. Conflict factor averaging 20% 10 years: Eigenvalue: 1.483, Proportion: 0.494, KMO:
0.517. Conflict factor averaging 20% 20 years: Eigenvalue: 1.524, Propcﬁ n: 0.508, KMO: 0.520.



Effect of extortion on attacks on household’s time spent to and from water

Table AIV-1

source®
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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Effect of terrorist attacks on household’s time spent to and from water source®

Table AIV-2
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.

66



Effect of kidnappings on household’s time spent to and from water source®

Table AIV-3
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

onflict indicators per 100,000

]

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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Effect of attacks against the police on household’s time spent to and from

Table AIV-4

water source®
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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Effect of mass murder victims on household’s time spent to and from water

Table AIV-5

source®
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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Effect of total conflict on household’s time spent to and from water source®

Table AIV-6

1000°0 00000 2000°0 S000°0 1000°0 00000 1000°0 z000°0 1000°0 7500°0 porenbs-y
€€ €€ ¢ ¢ €€ €€ €€ €€ ¢ €€ so1els
v.9¥ VL9V 797 797 VL9V 797 VL9V 7.9V 7.9V 797 SUOIIRAIBSAQ

(ev21)  (ev21)  (€921) (v21)  (epr1)  (LE27T) (z9L'T) (opL1)  (geL1) (122°1)
PIOYOSNO} UeqIn

8260 £56°0 q8¥'0 7€9°0 9650 0€5°0 769°0 169°0 1.6°0 T6€°0
(og2'0)  (z9r0)  (LL20) (tez’0)  (osz0)  (09.°0) (229'0) (0120)  (8€L°0) (928'0) o17el 1910Ra}
8770 0S7°0 TIv0 £v€0 7070 8G¥7°0 98%°0 L9€°0 L6¥°0 ¥91°0- 03 sjuepN}S AIRPU0IDG
(seo'1)  (1%0'1)  (9¢0°T) (¥10'1)  (¥€0'1)  (0S0°T) (806°0) (626'0)  (666°0) (¢68°0) O17el 1910ea}
¥S¥°0- QTS 0- 80.°0- 81€°0- £6£°0- 965°0- v o- qze 0~ 116°0- 816°0- 01 syuepnyg Arewiq
(0L9¢e) (686'ee)  (vorve) | (680°e8) (09¢¢e) (606'¢e) | «(806'82)  (¥96°08) (02228)  «(1¥S°0%) y1mo8
820°9%- 0TS FF-  96G°TF- | @g90S-  609°LF-  69C°EH- 812G~ LLO6F-  LEQT- 891G~ eqides 1od JAD

(Lgo0)  (0g00)  (8100) | (9200)  (020°0)  (210°0) | #%(090°0)  (8100)  (¥10°0)  xx(820°0)

parenbg 101gyuo)) eI10],

01070~ 000°0- 9100 £70°0- €10°0- G000 ev1°0- zg0°0- £00°0- z80°0

(g9670)  (6€L0)  (z8¢0) | (98¢1)  (¥08°0)  (¥25°0) | #«(908'T)  (0820)  (109°0)  sxx(¥€9°0)

1DIJU0)) [RI0],

G8€'0 18070 qT70- 10G°T 1€5°0 0TT°0- 96L°€ L06°0 80T°0 898°T-

sieak (g s1edk 0T sieak g s1eak (g s1edk O] sieak g s1eadk (g s1edk 0T sieak g Ieof |
so[qeLeA juspusadopu]

Z'0 = b Sureraay 1°0 = U SuiBereay uore3a133y

* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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Table AIV-T: Effect of total conflict (factorial analysis) on household’s time spent to and
from water source®
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%Notes: Robust standard errors in parentheses clustered at the state level. * significant at 10%; ** significant at 5%; *** significant at 1%.
Each column represents a different regression. Regressions include state specific trend and survey year fixed effects. Conflict indicators per 100,000
inhabitants averaged or aggregated as explained in the data sources section. Conflict factor constant 1 year: Eigenvalue:1.36413, Proportion: 0.4547;
KMO: 0.4897. Conflict factor constant 5 years: Eigenvalue: 1.410, Proportion: 0.470, KMO: 0.513. Conflict factor constant 10 years: Eigenvalue:
1.491, Proportion: 0.497, KMO: 0.525. Conflict factor constant 20 years: Eigenvalue: 1.613, Proportion: 0.538, KMO: 0.515. Conflict factor
averaging 10% 5 years: Eigenvalue: 1.415, Proportion: 0.472, KMO: 0.509. Conflict factor averaging 10% 10 years: Eigenvalue: 1.490, Proportion:
0.497, KMO: 0.521. Conflict factor averaging 10% 20 years: Eigenvalue: 1.566, Proportion: 0.522, KMO: 0.522. Conflict factor averaging 20% 5
years: Eigenvalue: 1.420, Proportion: 0.473, KMO: 0.507. Conflict factor averaging 20% 10 years: Eigenvalue: 1.483, Proportion: 0.494, KMO:
0.517. Conflict factor averaging 20% 20 years: Eigenvalue: 1.524, Proportion: 0.508, KMO: 0.520.
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

onflict indicators per 100,000

]

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

onflict indicators per 100,000

]

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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Effect of total conflict on incidence of diarrhea in children®

Table AV-6

z€10'0 ze10'0 £€10°0 ze10'0 ze10'0 €€T0°0 €100 ZET0'0 €100 7ET00 porenbs-y] opnesq
ee €€ ee ee €€ ee €€ €€ €€ eg 801818
veery voery veery voery veery voery voery voery voery VeETy SUOTYRATIIS]()
(800°0) (800°0) (800°0) (800°0) (800°0) (800°0) (800°0) (800°0) (800°0) (800°0)
uoryednpH ISYION
2100 ¢10°0 2100 z100 ¢10°0 2100 g0 2100 z10'0 2100
#xx(900°0)  4xx(900°0)  4xx(800°0) | 4x4(900°0)  4xx(G00°0)  xx(900°0) | 4xx(2000)  4xx(G00°0)  4xx(9000)  xx(500°0)

PIOYeSNOY ueqin
810°0- 810°0- 810°0- 810°0- 8100 810°0- 810°0- 810°0- 8100 810°0- onel
(¥00°0) (¥00°0) (¥00°0) (¥00°0) (¥00°0) (¥00°0) (¥00°0) (¥00°0) (¥00°0) (£00°0) IOUDR} 0} SHUSPNIS
2000 €000 2000 2000 €000 2000 2000 2000 2000 100°0 ATepuU0d9g
(100°0) (100°0) (100°0) (100°0) (100°0) (100°0) (100°0) (100°0) (100°0) (100°0) o1yeI 197DRa] 0}
200°0- 000~ 200°0- 200°0- 000" 200°0- 000~ 000" 000~ 200°0- SHUOPNIS ATRUILL ]

wxx(690°0) 4k (020°0)  4xx(290°0) | 4xx(6900)  4xx(020°0)  xx(290°0) | 4xx(890°0)  4xx(690°0)  4xx(9900)  4xx(990°0) 320138
¥92°0 0920 652°0 £92°0 L52°0 092°0 £92°0 L52°0 652°0 192°0 epdes d JqH
(000°0) (000°0) (000°0) (000°0) (000°0) (000°0) (000°0) (000°0) (000°0) (000°0) poxenbg
000°0 0000 0000 0000 0000 0000 0000 000°0 0000 000°0 1OIJUO)) [€10],

(£00°0) (200°0) (200°0) (£00°0) (£00°0) (200°0) (200°0) (200°0) (200°0) (200°0)
PIPUO)) B30T,

200°0- 10070~ 10070~ 200°'0- 10070~ 1000~ £00°0- 000°0 10070~ 200°0-

s1eak (g s1edk O] sieak g sieak (g s1edk 0T sieak g sieadk (g saeok 0T sieak g Ieof |
so[qeleA juspusdopu]

2'0 = b Sureraay 1°0 = b SuiSeieay uor)e30133y

* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

Eigenvalue:1.36413, Proportion: 0.4547;

inhabitants averaged or aggregated as explained in the data sources section. Conflict factor constant 1 year:

Eigenvalue:

Conflict factor constant 10 years:

1.410, Proportion: 0.470, KMO: 0.513.

Conflict factor constant 5 years:Eigenvalue:

KMO: 0.4897.

0.538, KMO: 0.515. Conflict factor

1.613, Proportion:

Eigenvalue:

Conflict factor constant 20 years:

1.491, Proportion: 0.497, KMO: 0.525.

0.472, KMO: 0.509. Conflict factor averaging 10% 10 years: Eigenvalue: 1.490, Proportion:

Eigenvalue: 1.415, Proportion:

averaging 10% 5 years:
0.497, KMO: 0.521.

0.522, KMO: 0.522. Conflict factor averaging 20% 5

1.566, Proportion:

Eigenvalue:

Conflict factor averaging 10% 20 years:

1.483, Proportion: 0.494, KMO:

Eigenvalue:

0.473, KMO: 0.507. Conflict factor averaging 20% 10 years:

1.420, Proportion:

Eigenvalue:

years:

Eigenvalue: 1.524, Proportion: 0.508, KMO: 0.520.

Conflict factor averaging 20% 20 years:

0.517.
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

onflict indicators per 100,000

]

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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60T0°0 0T10°0 60T0°0 60T0°0 60T0°0 0110°0 ZI10'0 60T0°0 0T10°0 60T0°0 porenbs-y opnasg
¢ €€ g€¢ €€ €€ €€ €€ €€ €€ ¢ EEULIN
vaevy iZ4541 24541 iZ4541 iZ45414 iZ4541 iZ4541 24541 iZ4541 VaEvy SUOIIRAISSG O

(€z0'0) (€z0'0) (€z0'0) (€z0'0) (€20'0) (€z0'0) (¥z0'0) (€z0'0) (€20'0) (€z0'0)
uorednpy IoYoN

810°0 8T0°0 810°0 810°0 8T0°0 810°0 81070 810°0 81070 8100

#5:(800°0)  5xx(800°0)  44x(800°0) | 4#x(200°0)  44%(800°0)  4xx(800°0) | 4x%(800°0)  4xx(800°0)  44x(800°0)  4xx(800°0)

PIOYOSNOH ueqIn

120°0 120°0 120°0 120°0 120°0 120°0 120°0 120°0 120°0 120°0
#x(500°0) +x(500°0) #x(500°0) «(500°0) #x(500°0) +x(500°0) +x(700°0) #x(G00°0)  xxx(G00°0)  4x(500°0) OIjel I197ord}
170°0 z10°0 €100 01070 110°0 €100 01070 600°0 €100 01070 03 sjuepN}S AIRPU0IDG
(z00'0) (z00'0) (z00'0) (z00'0) (z00'0) (z00'0) (€00'0) (z00'0) (z00'0) (£00°0) OIYel 1970RaY}
0000 000°0 0000 0000 000°0 0000 100°0- 0000 0000 0000 01 syuspn1g Arewria g
(¥¥1°0) (ov1'0) (ov1°0) (6€1°0) (ov1°0) (6€1°0) (¥11°0) (6€1°0) (2€1°0) (ve1'0) yamous
LL0°0- 080°0- 990°0- 190°0- 780°0- TL00- 890°0- £80°0- L2070~ 0%0°0- eyides od JAD
+(200°0) #%(100°0) +(100°0) (z00°0) +(100°0) +%(100°0) £(900°0) (100°0) #%(100°0) (000°0) paxenbg
z00°0- £00°0- z00°0- 100°0 z00°0- 200°0- 01070 100°0- z00°0- 000°0 $[OR)IY 1SLIOLIA],

+(910°0) ++(€10°0) (110°0) (¥20°0) +%(€10°0) +(110°0) (zv00) #%(010°0)  4x(170°0) (g00°0)
SYOR}1Y ISLIOLIS],

8200 620°0 L1070 G000 820°0 0Z0°0 9%.0°0- 120°0 €200 £00°0-

s1eak (g s1edk O] sieak g sieak (g s1edk 0T sieak g sieadk (g saeok 0T sieak g Ieof |
so[qeleA juspusdopu]

2'0 = b Sureraay 1°0 = b SuiSeieay uore3a133y

* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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Effect of attacks against the pol

Table AVI-4
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

inhabitants averaged or aggregated as explained in the data sources section.
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* significant at 10%; ** significant at 5%; *** significant at 1%.

Robust standard errors in parentheses clustered at the state level.

Notes:

a

Conflict indicators per 100,000

Each column represents a different regression. Regressions include state specific trend and survey year fixed effects.

Eigenvalue:1.36413, Proportion: 0.4547;

inhabitants averaged or aggregated as explained in the data sources section. Conflict factor constant 1 year:

Eigenvalue:

Conflict factor constant 10 years:

1.410, Proportion: 0.470, KMO: 0.513.

onflict factor constant 5 years:Eigenvalue:

]

KMO: 0.4897.

1.613, Proportion: 0.538, KMO: 0.515. Conflict factor

Eigenvalue:

Conflict factor constant 20 years:

1.491, Proportion: 0.497, KMO: 0.525.

averaging 10% 5 years: Eigenvalue: 1.415, Proportion: 0.472, KMO: 0.509. Conflict factor averaging 10% 10 years: Eigenvalue: 1.490, Proportion:

0.497, KMO: 0.521.

0.522, KMO: 0.522. Conflict factor averaging 20% 5

1.566, Proportion:

Eigenvalue:

Conflict factor averaging 10% 20 years:

1.483, Proportion: 0.494, KMO:

Eigenvalue:

0.473, KMO: 0.507. Conflict factor averaging 20% 10 years:

1.420, Proportion:

Eigenvalue:

years:

onflict factor averaging 20% 20 years: Eigenvalue: 1.524, Prop(&l&im: 0.508, KMO: 0.520.

]

0.517.



