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Abstract 

In this paper we use geographical and time variations to estimate the impact of war intensity on firms in Croatia, 

one of the successor states of a violent breakup of ex-Yugoslavia in the early 1990s. We claim that the treatment 

of war was ethnic based, thus exogenous to firm performance, enabling a causal interpretation of our results. We 

find a robust and strong positive effect of occupation on firm exit rates. A similar result is found for an alternative 

measure of war intensity—per capita civilian casualties. Occupation increases firm exit rates by 2.5 percentage 

points. When we restrict our analysis to municipalities around the occupation border, the effect persists and is even 

more intense to the degree of a 5.9 percentage points higher firm exit rate. The effect of the number of civilian 

casualties on firm exit rates at the time, however, was not equally distributed as the effect is subdued for small 

services-based firms, suggesting that individuals affected by war were possibly driven by economic survival and 

persisted to struggle on a shrinking market continuing to provide necessary services to the remaining population. 
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1. Introduction  

Economic consequences of wars, as dreadful as they are, are usually studied at the macroeconomic level in terms 

of lost economic growth, post-war reconstruction and efforts aimed at development of war-struck areas (Collier, 

1999; Miguel and Roland, 2011). Cerra and Saxena (2008) document that output rebounds after war, but not 

instantly nor evenly. Normally, infrastructure is repaired immediately after the conflict ends, but it takes a lot more 

time to rebuild the non-materialistic aspects of companies, i.e., human capital, production process, transport 

security, decline in demand etc. Microeconomic evidence—exploring a wide array of possible effects, such as 

those on household consumption, health, human capital accumulation, violent behavior etc.—although 

significantly growing in size (Verwimp et al., 2018)—still rarely focuses on one of the most obvious channels, the 

one through firms. 

In this paper we use geographical and time variations to estimate the impact of war intensity on firms in Croatia, 

one of the successor states of a violent breakup of ex-Yugoslavia in the early 1990s. We claim that the treatment 

of war was ethnic based, thus exogenous to firm performance, enabling a causal interpretation of our results. We 

use firms registered in a municipality that was occupied for some time during the Croatian War of Independence 

and those registered in other Croatian municipalities (the ones that were not occupied) to estimate the effect of war 

on firm exit. The war in Croatia started in 1991, but our dataset is collected only from 1993, meaning that we do 

not have firm-level data (or any other aggregate data) before and during the early stage of war, making direct pre- 

and post-war comparison impossible. However, the war was exclusively fought on Croatian territory and only in 

some parts of the country leaving a number of municipalities untouched by conflict. To be more precise, out of 

556 municipalities, 101 were occupied, while another ten municipalities were only partially occupied (from 10 to 

50% of territory). This leaves us with, for example, two perfectly similar neighboring municipalities (in 

demography, geography, economy structure, habits, culture, political attitudes, religion etc.) different only in the 

fact that firms in one municipality went through conflict and/or occupation, while firms in the other did not. 

 
1 Supported by grant No. H2020-TWINN-2015-692191-SmartEIZ “Strengthening scientific and research capacity of the Institute of 
Economics, Zagreb as a cornerstone for Croatian socioeconomic growth through the implementation of Smart Specialisation Strategy” of the 

“Horizon 2020”. 
2 I would like to thank professors Micheline Goedhuys and Eleonora Nillesen for their valuable comments and help in preparing this paper. 
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 This enables us to take some firms as the treated, and other as controls. Just as firm-level data is not available 

before war, it is also not available during the first two years of war which makes our estimation only lower bound. 

Our results suggest that firm dynamics is in line with most of the literature on firm exit and/or survival. Firm exit 

intensifies with both occupation and civilian casualties. In our separate estimations on a subsample of 

municipalities around the occupation border we are able to pin-point the effect and find it to be even stronger. Our 

results on different samples by firm size and sectors also imply that the effect was subdued for small services-

based firms suggesting that individuals affected by war were possibly driven by economic survival and persisted 

to struggle on a shrinking market (caused by massive displacement) continuing to provide necessary services to 

the remaining population. Alternatively, it is possible that small firms providing services more easily moved to 

safer locations and continued to exist in comparison to large firms that need infrastructure and/or land to survive. 

Firm exit is often associated with Schumpeterian theory of "creative destruction" (Schumpeter, 2010), a phrase 

that describes market churning, a simultaneous and non-stop entrance of numerous new firms and closing down 

of existing ones. In the spirit of "creative destruction" overall firm survival rates decrease—firm exit goes up 

(Bartelsman et al., 2013)—while at the same time entry of new firms drives resource reallocation from less to more 

productive markets (theory supported by Porter, 1990; Audretsch, 1991; Klapper et al., 2006). Agarwal and Gort 

(2002) and Box (2008) look at how different industries affect firm survival and found that technology intensive 

industries are associated with higher exit rates, as well as that structural and environmental factors affect firm 

survival just as much as individual and micro-oriented factors do. Early in this strand of literature Jovanovic (1982) 

and Pakes and Ericson (1998) find that firm age is an important determinant of exit, but so is firm size because 

larger firms take advantage of economies of scale, attract better workers and managers, and have easier access to 

financial resources (also in Shiferaw, 2009; Fackler et al., 2013). Finally, Aga and Francis (2015) use survey panel 

data for 47 countries and model firm exit controlling for firm age, labor productivity, firm size, and other firm-

level characteristics and find results consistent with creative destruction found in the literature. 

Although we do try to estimate a causal link between war and firm exit, it is difficult to detect the exact channel 

through which the found effect propagates. On the case of Burundi, Voors et al. (2012) find that large temporary 

shocks may have ambiguous long-term effects. They show that a 10-year conflict has consequences measured six 

years after the conflict ended, and those are apparent in the form of changes in individual behavior that could 

possibly even be permanent. While on one hand exposure to violence positively affects care for the community 

and promotes risk-taking behavior, on the other hand it encourages impatience that is bad for savings, thus 

investment, and development. It is therefore possible that consistently higher exit rates in previously occupied 

territories somehow change individual (and entrepreneurship) behavior in a way that the mechanism of exit 

decisions is not the same as in the no-occupation zone. 

The remainder of the paper is organized as follows. Section 2 reviews the literature on the relationship of firms 

and war, and touches on similar methodological approaches. Section 3 describes the timeline of war in Croatia and 

section 4 data, identification, and the empirical methodology. Section 5 discusses the results, while section 6 

concludes the paper. 

2. Literature Review 

Verwimp et al. (2018) review the microeconomics of violent conflict and divide the literature into three strands: 

violent conflict and individuals, households, communities, and firms; people’s contribution to conflict; policy 

interventions impact analysis related to civil wars. Al- though the authors emphasize that there is a growing amount 

of microeconomic research, it is evident that almost all of it is based on potentially biased survey data, and not 

much on existing administrative micro data. They also note that the role of firms in conflict economies has been 

under-reported, surprisingly since firms are the smallest institutional unit of markets. To the best of our knowledge, 

there is only a couple of papers that deal with the topic, and these are published in a special issue of the Journal of 

Conflict Resolution that opens with Brück et al. (2013) reviewing existing, and also very scarce, literature on the 

link between violent conflict and entrepreneurship. The research closest to the direct link of war and firm 

performance is Collier and Duponchel (2013) in which they use firm-level data to explore the effects of civil war 

and post-conflict recovery in Sierra Leone. Their dataset is however also limited as they use survey data and 

therefore were able only to test the effect of war on the size of firms, income, and the willingness of entrepreneurs 

to pay to train their employees. Their results imply that war is related to a fall in skills that has an adverse effect 

on the pace of recovery, as well as that war negatively affects post-conflict firm size. Among other papers in the 

special issue, Bozzoli et al. (2013) look at the effect of violent Columbian conflict on self-employment and find 

that a one standard deviation increase in net displacement rates increases the rate of self-employment by about 7 
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percentage points. Their heterogeneous effects analysis reveals that most of the effect is coming from the services 

sector, thus relating plain economic survival of the displaced individual to entrepreneurship. 

On a related, but somewhat different note, Akgündüz et al. (2018) find that Syrian refugee inflow helps new 

foreign-owned firms’ growth in Turkey, as well as growth in gross profits and net sales, thus providing evidence 

of increased firm entry rates related to migration patterns. Other papers do not deal explicitly with violence or 

conflict, but with different types of distress, such as for example the outbreak of ebola in Liberia documented by 

Bowles et al. (2016). The authors use survey panel data and difference-in-differences identification strategy to find 

that the disease adversely affected economic activity and jobs, especially in the food, restaurant, beverages and 

construction sectors. Regarding one specific firm outcome—investment—Di Tella et al. (2010) argue that only 

crime that is aimed at firm owners or managers negatively affects investment in Columbian firms, while for other 

firms there is no statistically significant effect. 

Regarding firms’ stock returns Abadie and Gardeazabal (2003) explore terrorism in Basque country and find a 

causal link between violent events and firms’ returns. Similarly, Guidolin and La Ferrara (2007) argue that many 

firms, including the defense industry, benefit from conflict. While studying the Angolan crisis and its diamond 

industry they find that the stock market value of firms actually rose compared to the control group. Although their 

research focuses on a "resource war", and thus cannot be generalized to our case of a typical "ethnic war", this is 

one of the rare studies that actually links war to firm outcomes in a causal type of setup. Other two distinct studies 

that also design a causal empirical framework are Singh (2013) and Camacho and Rodriguez (2013). The former 

studies agricultural survey micro-level data from India and finds that terrorism negatively affects long-term 

investment. After controlling for district fixed-effects, time trends, district trends, and other farm-level controls, 

Camacho and Rodriguez (2013) find that the presence of a terrorist act reduces long-term investment by 17%. 

Camacho and Rodriguez (2013) also use fixed-effects to study the causal impact of violent conflict on firm exit in 

Colombia. Their results suggest that a one-standard deviation increase in the number of guerrilla and paramilitary 

attacks increases the likelihood of firm exit by 5.5 percentage points, more so for young firms and those with lower 

levels of labor and capital. 

As surveyed above, we build our research on three different strands of literature: we study effects of war intensity 

on firm outcomes; we take a micro-level approach; and we use causality- seeking empirical design and 

identification strategy. Regarding the first pillar we focus on an outcome that is most likely to be correctly 

estimated having in mind available data—firm exit (as in Camacho and Rodriguez, 2013). Second, we believe that 

unbiased information is contained in firm financial reports and that the micro-level data tell a different story about 

economic consequences of war in comparison to aggregate or survey data (both widely used in microeconomic 

research on violent conflict). Finally, as we are interested in obtaining explanations of causality running directly 

from war to firm exit, we use appropriate estimation strategies. 

3. Timeline of War in Croatia  

The dataset and the specific timeline of the war in Croatia gives us enough variation to study firm dynamics during 

war, but also in the post-war period. First, we observe firms registered on occupied territory during and after 

occupation. Second, the duration of occupation differed for municipalities and spanned from only a couple of 

months to seven years of occupation. Smaller parts of territory were under short occupation and were brought back 

to Croatian territory in the early intensive warfare period. The biggest part of territory was liberated from occupation 

in 1995 (violently, by a blitzkrieg), and in 19973 when the municipalities on the East were returned to Croatian 

territory via peaceful reintegration (Figures 1 and 2). These basically three different political and military 

approaches are potentially a source of diversity during and post-conflict firm performance patterns. The first phase, 

from the start of the war in 1991 up to mid-1995, was characterized by great uncertainty, warfare, and considerable 

losses in which the occupation of municipalities on the front line was only short-lived. Firms located on that 

territory, although under short occupation, operated in a highly uncertain environment in the first couple of years 

after occupation. In the second phase, that started in mid-1995, all occupied territory, except that on the east of the 

country that directly bordered with Serbia, was returned to Croatia and a process of rebuilding quickly followed. 

Finally, in the third phase that started with 1998, peace was restored in Croatia, as its full territory was regained by 

a peaceful reintegration that was internationally monitored. With 1998, a full-blown rebuilding of the country 

started, and the business environment significantly improved as probability of war basically went down to zero. 

 
3 To be precise, the date of the end of the reintegration process is January 15, 1998. However, we have used the year 1998 as post-

war as it was known already in 1997 that the process will be terminated by that date. 
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The aggregate amount of direct war damage is impossible to estimate because the beginning of the transition 

process—from a socialist to a market economy—coincided with war in Croatia. According to Vehovec and 

Domadenik (2003), direct war damage is estimated at 29.6 billion USD or 157% of Croatia’s total GDP in 

1995. Although the two events overlap, and it is very difficult to separate their intertwined effects, we know 

that in 1991, and after Croatia declared independence from Yugoslavia, it lost more than 70% of its market, 

almost half of total exports, and 17% of pre-war GDP (Vehovec and Domadenik, 2003). Although 

privatization of state- owned enterprises is the most obvious channel through which transition could be 

confounding our results, we believe this is not the case as we have both the treated and the control group 

capturing transition. 

 

Figure 1. Occupation timeline 

Source: Authors’ research. 

4. Data, Identification, and Methodology 

We have access to annual financial reports (balance sheets and profit and loss reports) of firms registered in 

Croatia in the period from 1993 to 2002. Firm-specific financial variables, revenues, number of employees 

and capital were obtained from those financial records. These data also contain the economic sector the firm 

belongs to, the location on the municipality level, and since the reports are available only for the years in 

which the firm existed, we were able to con- struct a dummy for firm exit. Exit is therefore registered in the 

last year in which the firm filed financial reports. For example, if the firm filed its last report in 1995, it 

means that the year it closed is actually 1995, and we would detect exit in 1995. Although it is possible to 

detect firm exit already in 1993, we wanted to avoid firms that entered and exited in the same year, so we 

take 1994 as the first year for which we can correctly identify firm exit. Due to that constraint, it makes 

sense to take into account only municipalities that were either never under occupation or occupied until 1995 

and 1998, as for the firms that were on territory that was occupied only during 1991–1993 we do not observe 

firm exit or any other information (Figure 2). Obviously, there must have been firms leaving the market in 

the 1991–1993 period as well which arguably makes our estimations only lower bound. 

We therefore run our empirical investigation on a subsample of firms that operated in the no- occupation 

zones and in two war zones: one is Middle territory that was occupied until mid-1995 and brought back to 

Croatian territory by a blitzkrieg, and the other is East territory that was peacefully reintegrated by the end 

of 1997. After taking this subsample and excluding municipalities that were only partially occupied (as for 

those it is impossible to identify the exact border of occupation), we were left with 64,839 firms, and 401,484 

firm-year observations. 

http://www.rsepconferences.com/
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Figure 2. Territory classification 

Source: Authors’ research. 

The occupation measures we had to code ourselves. Using the Croatian Law on areas of special state concerns 

we were able to detect municipalities that were occupied during the early nineties (Hrvatski Sabor, 2008). As 

we had identifiers of firm location on the municipality level, we were able to precisely match 

municipalities, and thus firms, with the occupied territory. On top of that, using Regan and Kaniški 

(2003), we were able to measure occupation duration by municipality, and group firms into the Middle 

and East groups. We define three variables that measure war intensity. Occupation is a dummy variable 

that takes 1 only in the years of occupation. For example, a firm in the Middle territory would have a 1 only 

in 1993, 1994, and in 1995, and 0 afterwards. We also define a variable Occupation (in years) which is a 

cumulative sum of occupation. Casualties measures the cumulative sum of casualties in a municipality 

divided by total population in that municipality in 1991. Number of casualties was obtained from Sundberg 

and Melander (2013) and Croicu and Sundberg (2017), and then manually geo matched with firms location. 

As war intensity variables are measured only on the municipality level, we collapse our firm- level data into 

municipality-level data as the most disaggregated source of war intensity variation is actually on a 

municipality level. The outcome variable—firm exit—is defined then as the sum of firms having an exit in 

a specific year divided by the total number of firms in that municipality and year. Revenues, firm size, and 

capital are all median values for firms in a specific municipality and year, while retail and services represent 

shares of firms in the retail, and services sector for a municipality in a specific year. 
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 Table 1. Descriptive statistics 

 No occupation    Occupation  

Statistic Mean St. Dev. Min Max  Mean St. Dev. Min Max 

Firm exit 0.015 0.051 0 1 0.018 0.090 0 1 

Occupation 0.000 0.000 0 0 0.230 0.421 0 1 

Occupation (in years) 0.000 0.000 0 0 1.102 2.083 0 6.5 

Casualties 0.023 0.298 0 11 0.443 3.134 0 42.3 

Revenues 1.0 2.4 0.0 66.9 1.2 2.0 0.0 16.9 

Firm size 3.5 11.3 0 395 3.8 6.4 0 104 

Capital 0.2 1.4 0.0 41.2 0.7 2.9 0.0 25.8 

Retail 0.361 0.197 0 1 0.302 0.263 0 1 

Services 0.232 0.169 0 1 0.208 0.216 0 1 

Source: Authors’ calculations. 

Notes: Number of municipality-year observations for no occupation equals 3,492, and 443 for occupied 

territories. Firm exit is defined as the sum of firms having an exit in a specific year divided by the total number 

of firms in that municipality and year. Revenues, firm size, and capital are all median values for firms in a 

specific municipality and year, while retail and services represent shares of firms in the retail, and services 

sector for a municipality in a specific year. Revenues and capital are expressed in million HRK. For details 

on war intensity measures see the main text. Mean of casualties for no occupation is not equal to 0 because 

there were civilian casualties in territory that was never occupied. For example, the capital Zagreb was never 

occupied but there were 16 casualties in 1995. As on average 39.3% firms are registered in Zagreb, the mean 

for casualties is rather large. 

As we can identify firm exit as early as from 1994, our baseline sample is from 1994 to 2001, with three 

war years, and three post-war years. For other potential outcomes, the sample period is 1993–2002, with 

four war years, and symmetrically four post-war years. Preliminary descriptive statistics for the firm exit 

1994–2001 sample (Table 1) suggest that the mean of firm exit was larger for occupied territories; 1.8% as 

compared to 1.5% in no-occupation. The means for revenues, number of employees, and capital are higher 

in the occupied zone, but the standard deviations are much lower for all three cases. Out of the sample of 

firms in the occupied territory, 23% of observations refer to the time of occupation, while the average 

duration of occupation amounts up to 1.102 years. The variable casualties is > 0 in both samples, although 

much larger in the occupied zone. The positive value of casualties in the no-occupation zone mostly comes 

from civilian casualties in the capital Zagreb in 1995 when Serbian rockets killed 7 people as a retaliation 

act after Croatia regained a part of Middle territory. 

Graph 1 presents firm exit rates for the East and Middle territories split into two time periods: during 

occupation and after occupation. The time periods in question are 1994–1995 for the occupation of Middle 

territory and 1996–2001 post-occupation, and 1994–1997 for the occupation of East territory followed by 

1998–2001 post-occupation. We can tell that the rate of firm exits is higher during occupation for both 

territories, but more so for the Middle territory. Graph 2 takes averages for the whole 1994–2001 period in 

order to compare exit rates to the territory that was never occupied. Somewhat surprisingly, exit rates for 

the East and the territory that was never occupied are comparable, while the rate for the Middle territory 

significantly differs from the rest of the sample. The drop in exit rates is actually the highest in the East 

territory, by as much as -2.1 percentage points, from 2.4 to 0.3%. 
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Graph 1. Firm exit rates—occupied territory 

Source: Authors’ calculations. 

Notes: Rate of exits is defined as the share of firm exits in the total number of firms. The time periods in 

question are 1994–1995 for occupation, and 1996–2001 for post-occupation for the Middle territory, and 

1994–1997 and 1998–2001 for the East territory. During the period examined the territory that was never 

occupied had an average firm exit rate of 1.6% as compared to 2.7% in Middle territory and 1.4 in East 

territory (see Graph 2). 

 

Graph 2. Firm exit rates—all territory 

Source: Authors’ calculations. 

Note: Rate of exits is defined as the share of firm exits in the total number of firms. 

We explore the effect of war intensity—occupation and casualties—on a set of firm outcomes, primarily on 

firm exit. We propose that war intensity increases the probability of firm exit. To estimate whether war 

influences firm dynamics, our basic model presents firm exit rates y (or other firm outcomes) of a 

municipality m in year t as a function of a variable that measures war intensity in a specific municipality 

and year Wmt and a set of firm control variables X: 
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𝑦𝑚𝑡 = 𝛼 +  𝛽𝑊𝑚𝑡  + 𝑿𝑚𝑡
′ 𝛾 +  𝝋𝑚 + 𝜀𝑚𝑡.                                                                                                          (1) 

The war variable W takes three different specifications, as explained on page 4. We enhance this baseline 

model with more refined municipality-averages of firm covariates such as firm size (measured by the 

average number of employees), share of firms registered in the retail or services sector, stock of capital and 

revenues presented by the γ parameters. The parameter of interest is β as it captures the effect of war 

intensity on outcomes of interest. Standard errors are clustered on the municipality level. We estimate the 

model using fixed effects φm (on the municipality level) in order to reduce the impact of unobservables. 

We believe that incidence of war is orthogonal to pre-war municipality characteristics, including firm 

characteristics. Ethnicity, being the main source of conflict (Tanner, 2001; Wilmer, 2004; Sandole, 2013), 

and not the state of the local economy or firm performance, eliminates the need for an instrument. To 

corroborate this view, panel A of Figure 3 shows the number of civilian casualties per 1,000 inhabitants and 

panel B shows the pre-war (1990) share of Serbian nationals by counties.4 It is evident that civilian casualties 

were considerably higher in those counties that had a higher share of Serbian nationals. It is important to 

add here that there were no clear differences between Serbian and Croatian nationals, besides ethnicity, as 

the Serbian minority in Croatia was integrated into the society as it thrived on Croatian territory for 

centuries. The language, culture, and lifestyles are almost identical, and the two ethnicities are both 

Christian, with Croatians being Roman Catholic, and Serbians Orthodox. We find it highly unlikely that 

the slight difference in religious denomination is driving confounding firm dynamics differences. 

 

(a) Civilian casualties (per 000)                                                 

 

 

 

 

 

 

 

 

 
4 The county-level data on civilian casualties is obtained from Živić (2001) and includes killed, exhumed, missing and civilians killed 

during the presence of United Nations forces in Croatia. In this examination we chose a different source for civilian casualties as Živić 

(2001) collected county-level data which can be paired to county- level data on the share of Serbian nationals. 
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(b) Serbian nationals (in %) 

 

Figure 3. Civilian casualties and share of Serbian nationals by counties 

Sources: Share of Serbian nationals in 1990 was obtained from Statistički ljetopis Hrvatske (1990) and 

civilian casualties from Živić (2001). 

Note: Darker color presents a higher number of civilian casualties or a higher share of Serbian nationals in 

a county.  

 

 

Graph 3. GDP per capita and civilian casualties by counties 

Sources: GDP per capita in 1990 was obtained from Statistički ljetopis Hrvatske (1990) and civilian 

casualties from Živić (2001). 

To further claim that war was exogenous we need to support the claim that war intensity— civilian 

casualties—is randomly assigned across counties. Unfortunately, as firm-level data is not available before 

1993 we can rely only on scarce pre-war county-level data on development and economic outcomes from 

1990. Although we cannot directly test whether conflict in Croatia was driven by pre-war firm dynamics, it 

seems rather implausible.  

However, it is possible that other firm-related variables, such as economic development, were not random 

with respect to war. In order to account for at least one observable factor, Graph 3 compares pre-war 1990 
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GDP per capita and war intensity measured by civilian casualties across counties. We find that there is no 

systematic relationship between economic development and civilian casualties per county, thus arguing that 

war was indeed exogenous to economic development, and thus firm exit. Moreover, Zilic (2018) compared 

pre-war population characteristics and war intensities across counties and found no evidence of a systematic 

relationship between civilian casualties and demographic county characteristics. 

5. Results 

We estimate the model using three different measures of violence, on the period for which we can detect 

firm exit, thus from 1994 to 2001. Table 2 presents results of equation 1 with the contemporaneous time-

variant war intensity measures and municipality fixed effects. There is a clear and very strong positive effect 

of a firm being located in a municipality that was occupied at some point in time on firm exit rates. To be 

precise, occupation increases municipality firm exit rates by 2.5 percentage points or from the sample mean 

of 1.5 to 4.0%. This finding is very much in line with the estimates found in Camacho and Rodriguez (2013). 

When we take a different measure of occupation in which the regressor increases with years of occupation 

the effect persists but is five times weaker in size suggesting that the peaceful reintegration of the East 

territory (ongoing in the last two years of occupation, or in the 1996– 1997 period) might have positively 

affected firm survival. Simple indicators shown in Graphs 1 and 2 also corroborate this view. 

Results for a continuous casualties variable are similar, although much smaller in magnitude. Columns (4) 

and (5) of Table 2 present results for a subsample of neighboring municipalities in which one was occupied, 

and the other was not. We could not run estimations for the casualties variable as they were scattered on 

both occupied and not-occupied territory. Border sample results show that the effect persists and is even 

more intense to the degree of a 5.9 percentage points higher firm exit rates, or from 1.5 to 7.4%. We point 

out that since there was firm exit also in the 1991–1993 period, estimations presented here are only lower 

bound. 

                     Table 2. Effect of war on firm exit (1994–2001) 

Firm exit 
 

Whole sample Border sample 

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

Occupation 0.025∗    0.059∗  

 (0.014)    (0.034)  

Occupation (in years)  0.005∗    0.012∗ 
  (0.003)    (0.007) 

Casualties   0.001∗∗∗    

   (0.0003)    

Revenues 0.0003 0.0003 0.0001  0.005 0.006 
 (0.003) (0.003) (0.003)  (0.009) (0.009) 

Firm size -0.017∗∗∗ -0.017∗∗∗ -0.017∗∗∗  -0.029∗ -0.030∗ 
 (0.004) (0.004) (0.004)  (0.016) (0.016) 

Capital 0.00001 -0.001 -0.0002  0.004 0.004 
 (0.002) (0.002) (0.002)  (0.006) (0.006) 

Retail -0.066∗∗ -0.065∗∗ -0.063∗∗  -0.037 -0.040 
 (0.030) (0.030) (0.030)  (0.062) (0.060) 

Services -0.052 -0.052 -0.051  -0.023 -0.028 

 (0.032) (0.032) (0.032)  (0.090) (0.089) 

Observations 3,935 3,935 3,935  419 419 

                             Sources: Authors’ calculations and Financial Agency; see main text for details. 

Notes: Coefficients and standard errors from fixed effects estimations. Dependent variable is the share of 

firms that exited in a given municipality and year in the total number of firms in the corresponding 

municipality and year. The border sample in columns (4) and (5) takes into account only neighboring 

municipalities in which one was occupied and the other was not. Municipality fixed effects included in all 

specifications. Standard errors clustered at the municipality level are in parentheses: *significance at 10, 

**5, ***1%. 
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Results for the other two outcomes—revenues and firm size measured by the number of employees— are 

presented in Table 3 in the Appendix. As the outcomes are observable already in 1993 we increase the 

sample size to the 1993–2002 period. We do not find a statistically significant effect of war intensity on 

these two outcomes.5  As the only non-financial characteristics of firms in our sample, besides location, are 

firm size and the economic sector, we continue with our analysis splitting the sample of firms into micro, 

small and medium-sized firms6 and into services and no services firms. We then collapse firm- level 

observations into municipalities for each of the firm subsamples. Graph 4 shows that the effect of civilian 

casualties on small firm exit rates is statistically significant, but negative, implying that direct violence even 

lowered exit rates for small firms; though the coefficients for micro and medium-sized firm exit rates are 

statistically significant and positive in the period examined. Obviously, firm size could be a function of 

early war developments—from 1991 to 1993—for which data are not available, so these results should be 

interpreted with caution. Similarly, estimations presented in Graph 5 show that the effect of civilian casualties 

on services firm exit rates is statistically significant, but smaller than the effect found in the no services firm 

exit rates, suggesting that the effect of civilian casualties affected firms in the no services sector more 

severely. All together, we can say that the effect of war intensity on firm exit rates was somewhat subdued 

for small services firms. Taking into account these findings, it is possible that individuals affected by direct 

war violence were driven by economic survival and persisted to struggle on a shrinking market brought by 

massive displacement of individuals in fear for their physical safety. Firms still provided necessary services 

to the remaining population. This conclusion would be in line with Addison (2001), Bozzoli et al. (2013), 

and Nenova (2004). On the other hand, it is also possible that small services firms easily switched their 

work location to a safer area (further away from war violence), unlike bigger firms or those in need of 

infrastructure, such as firms in the no services sector. 

 

(a) Occupation (b) Occupation (in years) (c) Casualties 

  

 

Graph 4. Results by firm size (1994–2001) 

Sources: Authors’ calculations and Financial Agency; see main text for details. 

Notes: The x-axis presents firms split by firm size (number of employees) and then collapsed to 

municipalities, while the y-axis corresponds to a regression coefficient (point) of the war intensity variables 

together with confidence intervals (vertical lines) obtained from clustered standard errors and our baseline 

models presented in Table 2 columns (1), (2), and (3). Coefficients and standard errors from fixed effects 

estimations with included municipality fixed effects. 

 

 

 

 
5 We find no statistically significant effect also when we use the sample identical to the one in Table 2. 
6 Size groups are based on the average number of time employees per year. We define four size groups: micro 

(up to 9), small (from 10 to 49), medium (from 50 to 249), and large (250 and more). The subsample of large firms was not big enough to estimate 
the models, so we omit that group from our analysis. 
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(a) Occupation (b) Occupation (in years) (c) Casualties 

  

 

 

Graph 5. Results by sectors (1994–2001) 

Sources: Authors’ calculations and Financial Agency; see main text for details. 

Notes: The x-axis presents firms split by sector (services versus no services) and then collapsed to municipalities, 

while the y-axis corresponds to a regression coefficient (point) of the war intensity variables together with 

confidence intervals (vertical lines) obtained from clustered standard errors and our baseline models presented in 

Table 2 columns (1), (2), and (3). Coefficients and standard errors from fixed effects estimations with included 

municipality fixed effects. 

 

6. Conclusion 

 

With this paper we contribute to the scarce literature on the analysis of how firms react to and cope with war 

violence. Just like households are the main building block of private life, firms serve the same purpose in the 

market economy. We believe that in order to enable post-conflict market recovery, more attention should be 

brought to firms. Second, as most of the research done in this area is survey-based, we circumvent the usual 

problems with survey data and use information from administrative firm-level data and causality-seeking 

identification strategies to reveal the effect of war intensity on firm exit. As the war in Croatia was exogenous to 

firm performance, we can interpret causality and claim that firm exit intensifies with both occupation and civilian 

casualties. Furthermore, the effect was subdued for small service-based firms suggesting that—in line with most 

of the literature—economic survival was driving individuals to continue to provide necessary services to the 

remaining shrinking population. However, it is also possible that small firms providing services moved to safer 

locations and continued to exist on a different location, although still formally registered on the occupied territory. 

Although the focus of our research was to estimate a causal link between war intensity and firm exit, it would be 

of interest to also try to detect the exact channel through which the found effect propagates. We argue that the 

observed higher exit rates in occupied territories could have somehow been the result of a change in 

entrepreneurship behavior in a way that the mechanism of exit decisions is different from in the no-occupation 

zone. However, further research is needed to explore this avenue, especially in the sense of finding measurable 

outcomes that could help explain those behavioral changes. 
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Appendix 

Table 3. Effect of war on other outcomes (1993–2002) 

 

Dependent variable: 

  Revenues    Firm size  

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

Occupation −0.313    0.112   

 (0.222)    (0.093)   

Occupation (in years)  −0.064    0.015  

  (0.046)    (0.019)  
Casualties   0.008    0.007 

   (0.013)    (0.008) 

Revenues     0.200∗∗∗ 0.200∗∗∗ 0.199∗∗∗ 

     (0.018) (0.018) (0.017) 

Firm size 0.958∗∗∗ 0.956∗∗∗ 0.955∗∗∗     

 (0.072) (0.072) (0.073)     

Capital 0.152∗∗∗ 0.154∗∗∗ 0.156∗∗∗  0.074∗∗∗ 0.074∗∗∗ 0.074∗∗∗ 

 (0.020) (0.019) (0.019)  (0.010) (0.010) (0.010) 

Retail 0.452∗ 0.447∗ 0.431∗  −0.556∗∗∗ −0.553∗∗∗ −0.547∗∗∗ 

 (0.252) (0.252) (0.253)  (0.117) (0.117) (0.116) 

Services 0.090 0.083 0.066  −0.494∗∗∗ −0.490∗∗∗ −0.490∗∗∗ 

 (0.283) (0.281) (0.281)  (0.141) (0.142) (0.143) 

Observations 4,882 4,882 4,882  4,882 4,882 4,882 

Sources: Authors’ calculations and Financial Agency; see main text for details. 

Notes: Coefficients and standard errors from fixed effects estimations. The dependent variable in columns 

(1), (2), and (3) is median firm revenues in a municipality, while the dependent variable in columns (4), (5), 

and (6) is median firm size in a municipality. Municipality fixed effects included in all specifications. 

Standard errors clustered at the municipality level are in parentheses: *significance at 10, **5, ***1%. 
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