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This article analyzes a historical-international dataset to estimate the impact of 

conflicts on growth, capital accumulation, and technological progress.  The impact of 

conflicts on living standards, estimated using locational information as instruments, 

was positive and persistent, with wars and rebellions occurring from 1400-1799, as 

well as from 1800-2000, raising the level of per capita output in 2010, and early 

modern conflicts accounting for income gaps observed in the early nineteenth century.  

The transmission mechanism included both technological progress and accumulation 

of human capital.  Encouraging saving from 1400-1699, conflicts slowed down 

physical capital accumulation in the following centuries.   
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Although little doubt exists about conflicts being one of great forces driving history, views 

diverge on whether they push an economy forwards or pull backwards.  As the common sense 

goes, wars impede development by killing people and breaking productive capacity, but from the 

social Darwinist viewpoint the destruction may seem creative, because they tend to weed out 

inferior societies.  Representing deplorable events destroying property rights and the natural 

order to a conservative mind, revolutions inevitably erupt to bring about institutional re-

configuration required by technological progress in Marxists’ view.  This article is an attempt to 

answer whether conflicts promoted or impeded prosperity and to identify the mechanism 

transmitting military shocks to economic performance.   

To motivate the investigation, I begin in the first section by reviewing related studies, which is 

followed by a section describing data used in this study, paying particular attention to Peter 

Brecke’s catalogue of conflicts.  The conflict database is the source of the key explanatory 

variable in this study, i.e. the incidence of wars and rebellions taking place in different places of 

the world.  The frequency of conflicts being endogenous, section three regresses incidence of 

conflicts on biological, geographical, and historical variables to identify locational information 

as instruments for the variable of interest.  In section four, I present IV estimate of the impact of 

conflicts on living standards, which turns out to be positive and persistent.  Section five explores 

the channels whereby wars and rebellions caused economic growth.  The final sections integrates 

the findings and discusses their implications for comparative development. 

 

I. Conflicts and Economic Growth 

In the popular mind, wars are anything but beneficial and something to be avoided at all costs, 

and the German philosopher Immanuel Kant to write a treatise, titled “Permanent Peace,” to 

propose ways to avoid “the destruction of both parties and all justice” caused by wars (Kant 

(1795: section 1.6)).  Surveying the literature on the economic consequences of hostilities, 

Goldstein (2003) reached a more careful, but still an unenthusiastic conclusion, saying that 

“Overall, the high costs of wars outweigh the positive spinoffs … waging wars … undermines 

prosperity, yet losing wars is worse.  Winning wars, however, can sometimes pay.”   

While the assessment is self-evidently true in the short run, scholarly investigations tend to 

conclude that conflicts helped economies grow over the longer run.  As Morris(2014) claimed, 

from the classical antiquity to the present day, wars laid the groundwork for prosperity by  
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creating a state capable of maintaining law and order not only in Europe, but in the rest of the 

world.  In Turchin(2016)’s view, wars drove evolutionary process, which led human beings to 

achieve extraordinary degree of cooperation.  As Olson (1982) argued, social disruption, 

including wars and rebellions, tend to be beneficial, because they destroy special interest groups 

and distributional coalitions.  To test the thesis, Choi(1983), used international dataset to regress  

nonfarm income growth on the number of years since statehood, which yielded a significant and 

negative coefficient estimate.  

Existing studies highlighted human capital accumulation, institutional change including state 

development, and technological progress as key mechanisms, whereby wars and rebellions 

generated prosperity.  Aghion, Persson, and Rouzet(2012) analyzed the data for 137 countries 

from 1830-2000 to find that wars drove the spread of primary education.  Dincecco and 

Onorato(2015)’s investigation found that early modern wars advanced urbanization in Europe, 

which was led by human capital formation and local political representation.   Second, in 

Tilly(1990)’s view, states with sufficient fiscal and judicial capacity, an underpinning of modern 

economic growth, developed in early modern Europe as a consequence of interstate wars.  More 

specifically, Voth and Voigtlaender(2009) proposed a depressing chain of causation, claiming 

that frequent wars promoted economic development in early modern Europe by killing people, 

thus raising living standards, which in turn improved public finance, thereby increasing states’ 

propensity to make war.  The French Revolution promoted economic growth by allowing 

institutional modernization to be implemented not only in French, but also in the rest of Europe 

(Acemoglu, Cantoni, Johnson, and Robinson (2011)).  

Finally, Rosenthal and Wong(2011: 228, 229) suggested that early modern wars created 

incentives, which spurred urbanization and promoted the development of capital-using 

technologies in Europe.  In a similar vein, Hoffman(2015) concluded that political tournament in 

early modern Europe drove rapid development of military technology, leading the west to 

conquer the world and preparing the ground for the first industrial revolution.  

None of the existing studies, however, measured the effects conflicts had on living standards in 

different parts of the world in either early modern or modern era.  Neither has a systematic 

investigation been ever made about the transmission channels between military shocks ad growth 

using international dataset. 

 



4 
 

II. Data 

To measure the impact of military shocks on economic growth, this study regresses outcome 

variables, including living standards and proximate causes of growth, on the frequency of 

conflicts as well as on a variety of controls.  This sections explains the nature and sources of data 

used in the regressions. 

 

A. Living Standards  

One of the most important outcome variables in this article is living standards as measured by 

per capita output in 2010 for 146 countries estimated the Maddison Project (Bolt and van Zanden 

(2014)).  The database also includes per capita GDP estimates in 1820 for 47 countries around 

1820, including five African countries, ten countries from Americas, eighteen countries from 

Asia, thirteen European countries, and one from Oceania.  Height estimates for 56 countries from 

1800-49 as made available by Baten and Blum(2012) are used as a measure of living standards in 

the early nineteenth century.  Almost one half (27) referring to European countries, the height 

observations includes thirteen data points Africa, ten from Asia, and six from Americas. 

 

B. Physical Capital  

One of the important ways conflict may affect economic growth is via capital accumulation.  To 

measure cross-country gap in the availability of capital in different parts of the early modern 

world, I use the real rate of return from intertemporal trade in grain around 17000 as derived 

following procedure described in McCloskey and Nash(1984).  The rates of return, which 

include storage costs, were either taken from O’Grada(2001), Poynder(1999), and Shiue(2002) 

or calculated using monthly grain price data available from Miyamoto(1988).  The other measure 

of physical capital accumulation is domestic savings ratio in 2010 as included in World 

Development Index. 

 

C. Human Capital  

One measure of human capital used in this study is numeracy as quantified by the degree of age 

heaping in the early nineteenth century.  The numeracy measure used here refers to the adjusted 

Whipple index as proposed by A’Hearn, et al. (2009), which is available for thirty six countries, 
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including twenty two European countries and seven countries each from Asia and Americas.1   

Data sources are A’Hearn, et al. (2009), Crayen and Baten (2010), Baten, Ma, Morgan, and 

Wang (2010), and Baten and Sohn(2013).  Literacy rate in 2001-10 as included in World 

Development and average years of schooling as estimated by Barro and Lee (2015) are also used. 

 

D. Technological Progress, 

Population density is considered as a measure of productivity level, because for a larger number 

of persons to be supported by given land area, superior technology is required.2   Economic 

historians, including Wrigley(1967), have long viewed urbanization as an index of agricultural 

development, because for an increasing share of non-agricultural population in urban areas to be 

fed agricultural development needs to take place.  This paper uses both, specifically the 

population density in 1800 and the share of population living in cities with more than 40,000 

residents in 1800 as taken from Nunn and Qian(2011).  Second, technological level achieved in 

2010 is measured by the total factor productivity included in the Penn World Table (Feenstra, 

Inklar, and Timmer (2013)). 

 

E. Frequency of Conflicts: the Key Explanatory Variable: 

The incidence of conflict was calculated using Peter Brecke(2001)’s conflict catalogue and 

available from the website of the Centre for Global Economic History.3  As Brecke(2001) 

himself acknowledges, the catalog is anything but complete, and coverage probably varies 

depending upon country.  Nevertheless, the catalogue represents the most comprehensive 

inventory covering both Europe and the rest of the world, incorporating the outcome of previous 

attempts to record hostilities, such as Correlates of War, Militarized Interstate Disputes, Great 

                                                      
1 The index varies inversely with the degree of age heaping, hence is positively correlated with 

human capital. 

2 See Kremer(1993) and Ashraf and Galor(2011).  

3 The database file was downloaded from 

http://www.cgeh.nl/sites/default/files/Conflict%20Catalog%2018%20vars.xls at 10:10 AM, April 

28, 2015. 

http://www.cgeh.nl/sites/default/files/Conflict%20Catalog%2018%20vars.xls
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Power Wars, and Major-Minor Power Wars.4  The number of conflicts implicating each of the 

208 modern countries as counted from Brecke’s database is unlikely to be less reliable than most 

of historical variables used in this study, including state antiquity index for 1350, urbanization 

and population density in 1800, and per capita GDP in 1820.  The conflict database was used 

widely by such influential studies as Iyigun(2008), Pinker(2011), and Morris (2014). 

The dataset lists 3,708 conflicts, occurring from 1400-2000 and killing thirty two or more 

persons, and provides information that allows one to identify present-day country associated with 

individual conflicts.   For instance, in 1698, Yoruba tribe fought a war with the Great Ardra 

kingdom, which is considered in this study as a conflict experienced by Nigeria and Benin.  Only 

one belligerent was identified in this way for 49% of the listed clashes, which may be classified 

as civil conflicts in the scheme of this study.  No attempt was made to separate external and 

internal conflicts, however, because in a number of cases wars began as rebellions, but ended as 

wars of independence, and because central authorities often came out of battles between regional 

powers. 

Based on present-day political geography, conflict counting does not depend on where a 

particular conflict took place, but on which modern countries were involved in a clash.  Thus, the 

independence war Brazil fought against Portugal from 1822-3 on Brazilian soil was counted as a 

war for not only Brazil, but also Portugal.  To take another example, China and Japan clashed on 

the Korean peninsula from 1894-5, which was regarded as a conflict experience by each of the 

two belligerents, but not by Korea.5 

 

[Figure 1 Frequency Distribution of Conflict Incidence, 1400-2000] 

 

                                                      
4 According to Brecke(2001), the conflicts as listed in these earlier studies amount to only one 

third of the entries in his dataset. 

5 Although Brecke’s database includes information on the fatalities and duration of conflicts, this 

study makes no attempt to use it to take the severity of conflict into account.  Data on military 

and total casualty totals is given only for 11% 33% of the conflicts listed, respectively.    
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Figure 1 shows that conflicts were uncommon events for a majority of the 208 countries.  As 

seen in panel A, according to Brecke’s record, in about one quarter of them, no conflicts ever 

took place in the past six centuries, and the share of countries involved in ten or less conflicts 

was 53%.  In 70% of the countries, the number of listed conflicts were twenty or less.  In seven 

countries, including China, Turkey, Russia, Spain, Portugal, the Great Britain, and France, more 

than two hundred conflicts were fought.  Panel B, presenting the incidence of conflicts as 

standardized by area, shows a similarly skewed distribution, with nearly two thirds of the 

countries suffering less than 0.1 conflicts per thousand square kilometers in the past six 

centuries.  Conflicts per area exceeded unity in fourteen countries, which included six European 

countries (Austria, Belgium, Denmark, Great Britain, the Netherlands, and Portugal) and eight 

small-sized countries (like Barbados and Singapore). 

 

[Figure 2 Incidence of Conflicts per Thousand Square Kilometers] 

 

Figure 2 presents the frequency of conflicts as measured by the incidence per thousand square 

kilometers in early modern (panel A) and modern (panel B) centuries.  Europe stands out as a 

region, where conflicts erupted frequently in both early modern and modern era.  The New 

World and Africa was relatively peaceful, although the frequency of conflicts rose significantly 

in Africa after 1800.  In Asia, Japan remained substantially more belligerent than China.  

 

F. Control Variables 

Control variable used in this study are biological, geographical, and historical.   The biological 

control refers to the predicted, rather than observed, genetic diversity, which was calculated by 

Ashraf and Galor(2013).6  A number of geographical controls were collected and made readily 

available as replication datasets for existing studies, including Ashraft and Galor(2011), Ashraf 

and Galor(2013) and Nunn and Qian(2011), to which readers are referred to for detailed 

information.  They include distance from coast, elevation, terrain roughness, soil suitability for 

agriculture, as well as climatic information on precipitation, temperature, and exposure to ultra-

                                                      
6 Predicted genetic diversity refers to estimated genetic diversity based on the distance from East 

Africa, which is known as the cradle of mankind. 
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violet damage.  Finally, historical controls used in this study include population density in 1000 

and the ancestry-adjusted Neolithic transition time as made available by Putterman and 

Weil(2010)  

 

[Table 1 Descriptive Statistics] 

 

III. Location as Instrument 

As McNeill(2013) observed, military and commercial ventures were closely related in early 

modern world, which appears as a statement equally applicable to the last two centuries.  The 

interaction fighting and trading implies that conflict frequency is an endogenous variable as 

much as economic growth is.  For instance, countries, which have grown rich by trading with the 

different parts of the world, may find their geographically diversified business interests make it 

more likely for them to be implicated in disputes than autarkic and poor countries.  To measure 

the impact of conflicts one economic growth, it is necessary to find instruments for the 

explanatory variable.   

The likelihood of conflicts depends on the perceived benefits vis-à-vis the expected costs and on 

the difficulty of bargaining (Jackson and Morelli(2009)).  The cost of hostilities are determined 

importantly by geography: a greater amount of resources are required to invade and occupy a 

country, where terrain is rough, and both temperature and the risk of contracting malaria is 

higher.7  As is suggested by a number of studies, climatic shocks trigger conflicts by shifting 

perceived benefits of a successful invasion as well: specifically, harvest failures caused by 

drought would make looting appear more appealing as a way of obtaining food.8   

                                                      
7 Diamond(1999: 331) attributed early political unification achieved by China to the flatness of 

its terrain and the presence of unifying rivers, suggesting geography to be an important factor to 

explain the occurrence of conflicts. 

8 As Bai and Kung(2011) showed, crop failures tended to trigger peasant rebellions.  The 

frequency of Sino-nomadic conflicts were negatively correlated with the amount of rainfall 

(Kung and Ma (2014)).  Zhang, Zhang, Lee, and He (2007) concluded that the incidence of wars 

in the past millennium was negatively correlated with temperature, because cooler temperature 

tended to impede agricultural production.  Tol and Wagner(2010) found similar correlation 
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The benefits and costs of aggression depend also on population density, in the sense that fiscal 

extraction is more efficiently achieved by occupying a thickly, rather than thinly, peopled 

country, which however may be more costly to acquire, because it can mount stronger resistance 

to aggression.   Third, as Arbalti, Ashraf and Galor(2015) found, “emergence, prevalence, 

recurrence, and severity of instrastate conflicts” depended on genetic diversity, which underlies 

distinct ethnic groups with differing preferences.  Finally, highlighting frequent conflicts 

occurring between small countries of early modern Europe as the force driving the continent’s 

transition to modern economic growth, Hoffman(2015: 107-116) suggested that political 

geography, political fragmentation in particular, matters, because it increases the risk of border 

disputes.    

 

[Table 2 Determinants of Conflict Frequency] 

 

Table 2 presents the result of regressing conflict frequency in early modern (1400-1799) and 

modern (1800-2000) centuries on area, land border length, a set of additional geographical 

variables, predicted genetic diversity, and the average distance to the rest of the world, which is a 

measure of political fragmentation.9   

Unsurprisingly, large countries with longer land borders fought more conflicts than smaller 

countries with shorter borderline.   Being an island country implied getting involved in conflicts 

more frequently.  The coefficient estimates of predicted genetic diversity and its square, albeit 

being significant only at 11% level, indicate that ethnic differentiation increased conflict 

frequency at lower levels of genetic diversity.  Finally, population density in 1000 increased the 

risk of wars and rebellions. 

                                                      
between conflicts and temperature in Europe as well in the last millennium, also observing that 

the correlation weakened with the beginning of industrialization. (Zhang, Zhang, Lee, and He 

(2007)). 

9 The average distance to the rest of the world, the number of countries sharing border, is defined 

by the formula, Di = (1/N)* Σ j=1,…,N Dij, where Dij is the distance between the capital cities of 

country i and j.  Data source. 
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Locational variables, such as continent dummies and the product of absolute longitude and 

latitude, were included on the right-hand side of the regression equation as well, which was 

motivated by spatial clustering of conflicts as seen in Figures 1 and 2 and as highlighted by 

Buhaug and Gleditsch(2008) as a feature of post-WWII intrastate conflicts.  The coefficient 

estimates of the locational variables are mostly significant, indicating that conflict risk depended 

on where a country is positioned on earth.  

Of the variables associated with significant coefficient estimates in Table 2, variables other than 

continent dummies and the product of absolute longitude and latitude are not suitable as 

instruments, either because existing studies indicate genetic diversity and population density in 

1000 have direct effects on per capita output or because in the following analysis conflict 

frequency as standardized by area, rather than total incidence, will be used as an explanatory 

variable.10 

Not much is known about why the risk of conflicts should depend on location.  As Buhaug and 

Gleditsch(2008) claimed, the geographical clustering of post-WWII intrastate conflict was 

caused by contagion than with clustering of country attributes, and contagion risk depended not 

only geographical proximity, but on ethnic ties.  In Hoffman(2015)’s view, one reason to explain 

the recurrent hostilities occurring between small countries in early modern Europe was the Papal 

efforts to forestall the emergence of  a secular rival, i.e. an imperial power.  Whatever the cause 

of clustering may be, little evidence exists to indicate that growth and development depend 

directly on where a country positioned on earth.  Studies estimating either growth or income 

equations using international datasets tended to find that adding controls on the right-hand side 

of equations make continent dummies insignificant.11  

 

                                                      
10 Ashraf and Galor(2011 & 2013); Nunn and Puga(2012). 

11 Adding protection against expropriation risk on the right-hand side, Acemoglu, Johnson, and 

Robinson(2001: 1379, 1387) found that the effect of latitude and continent dummies on per 

capita output in 1995 became statistically insignificant.   Reporting that “only the East Asian 

dummy is significant at usual critical levels,” Barro and Sala-i-Martin(2004: 538, 539) observed 

that “most of the consequences of an economy being included in any of these regions is already 

hel constant by the explanatory variables included in the basic regression system.” 
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IV. Growth Consequences of Conflicts 

 

Using continent dummies and the product of absolute longitude and latitude as instruments, this 

section estimates the impact of the hostilities on living standards.   

 

[Table 3 here] 

 

Table 3 presents the result of regressing the level of per capita output in 2010 on conflict 

frequency, which is defined as the total number of conflicts experience by a country from 1400-

2000 per thousand square kilometers.  Instrumental variable regression of per capita output in 

2010 on conflict frequency generated a positive and significant coefficient estimate, a result, 

which is robust to adding controls, although the coefficient estimate for conflict frequency tends 

to get smaller as the number of controls increases.  The right-most column presents OLS results, 

which include a coefficient estimate of conflict frequency only less than half as large as the IV 

estimate, suggesting that which suggests that the impact of income on the incidence of conflicts 

was negative. 

As noted in the preceding section, Brecke(2001)’s conflict list does not record all wars and 

rebellions, and the omission is unlikely to be random.  In particular, one might be concerned 

about whether the estimated positive impact of conflicts on living standards merely reflect wars 

and rebellions being more completely recorded in higher than in lower income countries in 2010.  

Similarly, wars and rebellions may have been more completely covered in recent than in distant 

past. 

 

[Table 4 here] 

 

To check if the positive impact of conflicts on living standards in 2010 as reported in Table 3 is 

driven by selection bias, Table 4 presents estimation output obtained using sub-samples.  

Columns (1) and (2) shows the result of estimation, where the conflict frequency from 1400-

1799 and from 1800-2000, respectively, are substituted as the dependent variable.  The 

coefficient estimates of conflict frequency in early modern and modern era are positive and 

statistically significant.  Note also that wars and rebellions occurring in the last two centuries had 

far greater impact on per capita output in 2010 than those taking place in the three centuries 
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leading up to 1800, and that the coefficients for conflict frequency in early modern and modern 

centuries exceed that estimated for conflict frequency in the past six centuries reported in Table 

3.   

Column (3) presents the results obtained excluding countries representing 6% of the total sample, 

where, according to Brecke’s catalogue, not a single conflict ever erupted from 1400-2000.  In 

column (4) is shown the estimation outcome based on countries with more than 0.01 conflicts per 

thousand square kilometers, which amounts to excluding 17% of the whole sample.  In both 

cases, the coefficient of conflict frequency remains positive and highly significant, suggesting 

that the growth-promoting effect of hostilities as indicated by Table 3 is unlikely to be driven by 

wars and rebellion in non-European regions in early modern era being under-represented in 

Brecke’s list.12  Finally, to check whether the result in Table 3 depends on outliers, estimation 

was carried out using countries less than one conflicts per thousand square kilometers, which 

amounts to cutting off 5% of the right-hand tail of distribution.  Column (5) shows the result, 

including again a positive and significant coefficient estimate for conflict frequency. 

As seen Figure 1, from 1400-2000 European countries underwent far more conflicts per area 

than the rest of the world.  The clustering in Europe was more noticeable in early modern than in 

modern centuries.  From 1400-1799, the number of conflicts per thousand square kilometers was 

0.10 in Europe, but only 0.02 in the periphery.  In the two centuries following 1800, the number 

of conflicts per area fell to 0.06 in Europe, but rose to 0.03 in the periphery.13  The higher 

incidence of conflicts in early modern Europe together with the growth-promoting effect of 

conflicts as indicated by Tables 3 and 4 suggest that Europe forged ahead of the rest of the world 

out of Malthusian stagnation, because the region suffered more frequent conflicts.  Proposed by 

                                                      
12 Given that under-recording is probably a more serious issue for early modern than modern 

centuries, per capita output in 2010 was regressed on conflict frequency in early modern 

centuries, including countries with more than 0.01 conflicts per thousand square kilometers, 

which represented 48% the whole sample.  The coefficient was positive and significant at 6% 

level. 

13 The frequency per thousand square kilometers was 0.03 in Asia both before and after 1800, 

which indicates that the probability of conflicts did not differ widely between different parts of 

the periphery.   
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Rosenthal and Wang(2011) and Hoffman(2015), this hypothesis has never been systematically 

tested.  

To see whether conflicts caused the early modern divergence, we use 1) per capita output 

estimate in 1820 found in the Maddison database and 2) height estimates in the first half of the 

nineteenth century as indicators of living standards at the beginning of the nineteenth century, 

when the first industrial revolution was being born in Britain.  

 

[Table 5 here] 

 

Instrumental variable regression of per capita output in 1820 in forty seven countries on conflict 

frequency on its own yielded a positive and significant coefficient estimate, and the result 

remained robust to adding control variables.  In column (1) of Table 5 is presented only the 

output obtained using all available controls.14  

Substituting height observed in 56 countries from 1800-49 as the dependent variable tended to 

yield positive coefficients of conflict frequency, which were statistically insignificant.  The result 

in column (2) reports significantly positive effect of early modern conflict frequency on height in 

the early nineteenth century.  The specification was obtained by applying the general-to-specific 

approach, which refers to beginning by including all relevant available variables on the right-

hand side and then simplifying by removing variables associated with statistically insignificant 

coefficient estimates (Hendry(1980)). 

 

V. Channels of Transmission  

Wars and rebellions can promote economic growth in more than one ways.  Different studies, 

including Hoffman(2014) and Rosenthal and Wang(2011), drew attention to technological 

development spurred by war efforts.  Recurring conflicts may stimulate human capital 

accumulation, both because rulers need to create armed forces manned by educated and trained 

individuals, and because parents have incentive to educate their children to lower the possibility 

of their being called up as mere foot soldiers and get killed (Aghion, et al.(2012)).  Recurring 

conflicts imply higher uncertainty about the future, hence are likely to increase precautionary 

                                                      
14 Results with no or a fewer number of controls are available upon request.   
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savings and accelerate capita accumulation, although this effect may be cancelled out at least 

partly by the adverse impact of higher taxation to finance military spending.  Finally, the 

evidence of the preceding section indicated persistence of the effect conflicts had on living 

standards, with wars and rebellions taking place before 1800 having significant impact on the 

level of income in 2010.  The persistence suggests culture and institutions as a link in the 

causation from conflicts to growth.  This section focuses on the consequences of wars and 

rebellions for proximate causes of growth, including human and physical capital accumulation 

and technological development and leaving institutional consequences of conflict for future 

research. 

 

A. Human Capital Accumulation 

 

[Table 6 Early Modern Conflicts and Numeracy in the Early Nineteenth Century] 

 

Table 6 indicates the effect early modern conflicts had on numeracy in the early nineteenth 

century in thirty six countries, including twenty two European countries and seven countries each 

from Asia and Americas.  Columns (1)-(4) show that conflict frequency from 1400-1800, on its 

own or together with up to three controls, improved numeracy in the early nineteenth century.  

Not affecting the sign of the coefficient estimates for conflict frequency, adding further controls 

made them insignificantly different from zero at 10% level, which appears as caused by 

multicollinearity.  In column (5) is presented the result obtained by the general-to-specific 

procedure, which also indicates that early modern wars and rebellions raised numeracy at the 

beginning of the nineteenth century. 

 

[Table 7 Impact of Conflicts on Literacy in 2001-2010] 

 

The two panels of Table 7 shows the result of regressing literacy in 2001-2010 on conflict 

frequency in early modern and modern periods.  The estimated impact of conflicts either in early 

modern (panel A) or modern centuries (panel B) on today’s literacy was positive, as long as the 

number of controls did not exceed three.  Adding further controls on the right-hand side resulted 

in negative, but insignificant coefficient estimates for conflict.  The general-to-specific 
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specification search failed to generate an outcome, which indicated hostilities either raising or 

lowering literacy in 2000-10 significantly.   

 

[Table 8 Impact of Conflicts on Average Years of Schooling in 2005] 

 

Substituting average years of schooling as the measure of human capital in 2005 generated 

similar results.  The coefficient estimate of the conflict frequency either in early modern (panel 

A) or modern era (panel B) remained positive and significant until the right-hand side included 

too many controls.  

 

B. Physical Capital Accumulation 

 

[Figure 3 Conflicts per Area from 1400-1600 vs. the Real Rate of Return Around 1700] 

 

Figure 3 shows that, around 1700, the interest rate (as proxied by the gross rate of return from 

seasonal fluctuations in grain prices) tended to be lower in countries, where conflicts occurred 

more frequently from 1400-1600.15  The negative slope, significant at 5% level, is consistent 

with the claim that conflicts speeded up accumulation of physical capital in the early modern era 

by encouraging individuals to save for precautionary purposes.   

Studies on the divergent development in Europe and China identified widely different factor 

endowment in the two regions by the end of eighteenth century, with capital and labor being 

abundantly available in Europe and China, respectively.  In Allen(2009)’s view, the European 

labor scarcity induced labor-saving innovations, which gave rise to the first industrial revolution.  

In contrast, it was capital scarcity why late imperial China was unable to make a breakthrough 

out of a “high-level equilibrium trap” (Elvin(1973)).  Explaining the first industrial revolution in 

terms of capital abundance, Allen(2009) located the source of rapid capital accumulation in the 

booming trade with the New World.   

It is difficult to believe that the capital accumulated in early modern Britain was driven primarily 

by commercial expansion for three reasons however.  One is the small share of trade with 

                                                      
15 See McCloskey and Nash(1984).  
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Americas in the aggregate economy.16  Second, although China retracted itself from external 

trade from the early fifteenth century, domestic trade continued to flourish over dynastic cycles, 

allowing commercial capital to grow in the country as well (Elvin(1973: 287-9)).  Finally, 

Tokugawa Shogunate also made Japan a virtual autarky by introducing the Seclusion Law in 

1635, the interest rate remained almost as low as in Britain (Figure 3).  All these point to wars 

and rebellions as a key cause to explain the European (and Japanese) abundance and Chinese 

poverty in capital at the end of early modern era. 

 

[Table 9 Historical Conflicts and Domestic Savings Ratio in 2010] 

 

Table 9 presents evidence of conflicts discouraging savings and capital accumulation after 1700 

however.  The dependent variable in Table 9 is savings ratio in 2010, and on the right-hand side 

was included dependency ratio in 2000 as an additional explanatory variable.  Panels A and B 

report adverse impact of conflict frequency in 1400-1799 and in 1800-2000, respectively, on 

savings in 2010.   As with human capital equations, coefficient estimate of conflict frequency 

remain statistically significant only in specifications using a limited number of controls, which 

are what is presented as Table 9.17  The adverse impact is more clearly detected for modern than 

for early modern conflicts: the coefficient estimates of conflict frequency in panel A are 

significant at only 10% level, which are found in a smaller number of different specifications 

than in panel B. 

One reason to explain why the conflicts speeded up accumulation of physical capital before 

1700, but slowed it down in the following centuries may be the introduction of social welfare, 

which reduced the amount of precautionary savings, leading the negative impact of military 

spending on private savings to predominate.  Also taxation probably came to play a substantially 

                                                      
16 Exports to North American colonies and West Indies accounted for only 13.3% of the total 

British exports in 1699/1701, although the share jumped to 46.9% in 1772/4.  Exports as a share 

of the aggregate output was 8.4% in 1700 and 9.4% in 1780 (Crafts(1985: 131, 145)).   

17 General-to-specific approach failed to an estimation outcome including a significant 

coefficient estimate of conflict frequency. 
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more important role in financing military spending after 1700, causing hostilities to reduce 

deposable income and to lower savings ratio. 

 

C. Technological Progress 

Here population density and urbanization ratio are used as measures of agricultural technology in 

1800 and total factor productivity as an indicator of efficiency in 2010. 

 

[Table 10 Early Modern Conflicts and Population Density and Urbanization in 1800] 

 

Table 10 shows that conflicts from 1400-1799 raised population density and urbanization ratio in 

1800, confirming Rosenthal and Wang(2011) and Hoffman(2015)’s claim that the early modern 

divergence between China and Europe was driven by technological progress spurred by wars.  It 

is also consistent with the rise and fall of the world technological leadership held by China.  

China suffered rising incidence of wars and rebellions after the collapse of Tang dynasty in 906 

until the establishment of Ming dynasty in 1368, which was precisely the period, when Chinese 

achieved important scientific breakthroughs.  In the following centuries of late imperial 

tranquility, China relapsed into technological lethargy (Ma(2012: Figure 1)). 

 

[Table 11 Conflicts and Total Factor Productivity in 2010] 

 

Table 11 shows that the productivity effects generated by hostilities are persistent, with conflict 

frequency from 1400-1800, as well as from 1800-2000, raising the level of total factor 

productivity in 2010 as found in the Penn World Table 8.0.  This result is consistent with 

Dincecco and Onorato(2015)’s claim that early modern wars drove urban development in Europe 

until today. 

 

VI. Conclusions 

 

This article drew attention to conflicts as a key cause to explain the divergent paths of 

development in different parts of the world in both early modern and modern era.  Regression 

analysis using locational information as instruments revealed that conflicts promoted growth.  
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Although the conflict database used in this study is not a complete listing of historical conflicts 

and is likely to represent a non-random sample, growth effects of conflicts estimated using 

different subsamples invariably indicated that conflicts helped economies achieve higher living 

standards today, implying that selection bias is not an issue.  Conflicts promoted growth by 

speeding up technological progress and accumulation of human capital in the past six centuries.  

Savings ratio in 2010 was negatively associated with conflict frequency in the past however. 

The income gaps observed in the early nineteenth century were also explicable in terms of the 

frequency of early modern conflicts, which speeded up physical capital accumulation as well as 

human capital accumulation and productivity advance.  Early modern conflicts encouraged 

saving, probably because they were not financed primarily by taxation as modern conflicts were, 

and also because the introduction of social welfare reduced precautionary savings. 

It is worth highlighting that the growth-enhancing effect was found to be persistent, with early 

modern, as well as modern conflicts raising per capita output in 2010, which suggests conflicts 

promoted growth by causing institutional development.  Therefore, exploring the consequences 

of conflicts for state development, property rights, democracy, and culture remains an agenda for 

future research. 

 



19 
 

Table 1 Descriptive Statistics 

 

 Average 
Standard 

deviation 
Max Min 

Absolute latitutde 25.63236 17.22344 72 1 

Absolute longitude 55.31301 44.43546 174.847 0.977 

Ancestor adjusted Neolithic 

transition timing 
5448.563 2110.901 10400 1356.99 

Area 623137 1786033 16381340 1.95 

Average years of schooling, 2005 4.862273 2.81261 10.86222 0.408889 

Conflict frequency, 1400-2010 33.50481 78.62385 527 0 

Distance to coast 0.28662 0.398412 2.206 0 

Domestic saving ratio, 2010 18.67226 20.57056 85.80983 -65.9959 

Elevation 0.505201 0.479855 2.674073 0.001 

Height 165.27 3.650476 172.8 152.4 

Land border 2559.213 3464.152 22457 0 

Literacy, 2001-10 82.49903 20.10948 99.99826 15.4567 

Malaria risk 0.307166 0.421015 1 0 

Numeracy in the early 19th century 77.81212 20.90939 100 22.5 

Per capita GDP, 1820 763.7334 360.1137 2073.845 335.0285 

Per capita GDP, 2010 7837.337 7902.528 30724.62 479.1161 

Population density, 1800 6847564 32091250 3.3E+08 50.3994 

Predicted genetic diversity 0.700811 0.055745 0.774301 0.572137 

Precipiation 95.73172 67.305 379.325 2.910641 

Roughness 0.209728 0.191508 1.241732 0.0035 

Soil suitability 0.371971 0.250752 0.96 0 

Temperature 18.69793 8.685807 28.63909 -19.4547 

Total factor productivity, 2010 0.629151 0.32431 1.806126 0.087643 

Urbanization ratio, 1800 0.017665 0.037095 0.246629 0 

Ultra-violet damage 202.8183 77.54012 298.4733 21.76469 

Sources: see section II 
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Table 2 Determinants of Conflict Frequency 

 

 Dependent Variable Is: 

 
Incidence of conflicts, 

1400-1799 

Incidence of conflicts, 

1800-2000 

Area 0.00***(0.00) 0.00**(0.00) 

Land border 0.01**(0.00) 0.00 (0.00) 

Average distance to the world 0.01 (0.01) 0.01 (0.01) 

Africa 108.06*(56.68) 96.00**(45.76) 

Americas 64.07 (54.54) 81.19*(44.04) 

Asia 78.58*(46.98) 69.26*(37.93) 

Europe 102.57*(55.38) 73.90 (44.71) 

Absolute latitude *Asolute longitude -0.02**(0.01) -0.02**(0.01) 

Distance to coast -18.57 (14.74) -9.23 (11.91) 

Elevation 18.27 (22.48) 12.69 (18.15) 

Island 31.53**(15.31) 36.19***(12.36) 

Precipiataion -0.15 (0.11) -0.08 (0.09) 

Roughness 52.54 (53.91) 26.04 (43.53) 

Soil suitability 24.61 (21.04) 13.54 (16.99) 

Temperature 1.12 (2.93) 1.04 (2.37) 

Ultraviolet damage -0.33 (0.32) -0.30 (0.26) 

Predicted genetic diversity 8880.51**(3775.96) 5048.24 (3048.86) 

Predicted genetic diversity squared -6546.67**(2712.70) -3591.77 (2190.34) 

Ancestry-adjusted Neolithic 

transition timing 
0.01 (0.00) 0.01 (0.00) 

Population density, AD1000 1.92*(1.07) 1.33 (0.87) 

Constant -3142.50**(1348.24) -1915.25*(1088.62) 

Adj. Rsq 0.437 0.271 

Obs. 144 144 

Notes: Oceania is the reference continent; *, **, and *** denote significance at 10%, 5%, and 

1% level, respectively. 
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Table 3 Impact of Conflicts on Per Capita GDP in 2010 

 Dependent Variable: Per capita output in 2010 

 IV OLS 

Conflict 
frequency 

12908.12*** 
(2473.05) 

13637.57*** 
(2815.09) 

13243.15*** 
(2822.81) 

13163.28*** 
(2807.41) 

7430.27*** 
(2349.35) 

7302.14*** 
(2350.26) 

7252.28*** 
(2361.11) 

9490.32*** 
(2481.85) 

4093.48* 
(2153.96) 

5095.00* 
(2855.88) 

5140.65** 
(2514.92) 

6137.55** 
(2581.23) 

2972.06*** 
(731.23) 

Distance to 

coast 
 

687.23  

(1803.37) 

1660.83  

(1905.96) 

1857.92  

(1954.02) 

894.31  

(1481.33) 

696.27  

(1554.23) 

196.86  

(1613.78) 

346.44  

(1635.24) 

-3208.74** 

(1392.46) 

-3116.34** 

(1413.32) 

-3393.99** 

(1400.75) 

-3495.89** 

(1406.62) 

-4050.30*** 

(1251.22) 

Elevation   
-2272.39  

(1616.61) 

-2160.77  

(1631.41) 

-3186.09** 

(1252.62) 

-3198.23** 

(1251.82) 

-1946.93  

(1910.61) 

-3016.64  

(1967.45) 

-4566.08*** 

(1507.39) 

-5155.86** 

(2129.79) 

-3725.85* 

(2216.49) 

-3977.49* 

(2255.93) 

-3208.32  

(2032.67) 

Island    
1222.23  

(2102.74) 

1326.98  

(1744.77) 

1489.22  

(1796.02) 

1889.11  

(1857.74) 

3192.91  

(2007.10) 

3248.28** 

(1505.21) 

3119.32** 

(1576.81) 

2846.55* 

(1611.44) 

3192.82* 

(1630.87) 

3236.19** 

(1523.60) 

Malaria risk     

-

7640.67*** 
(1324.25) 

-7558.10*** 

(1345.41) 

-8012.40*** 

(1403.06) 

-8555.91*** 

(1425.40) 

-3819.18*** 

(1307.86) 

-4090.53*** 

(1462.45) 

-1879.11  

(1815.14) 

-1855.50  

(1880.73) 

-1324.10  

(1714.53) 

Precipitation      
-3.83  

(9.85) 

-1.08  

(10.35) 

13.27  

(11.87) 

16.90* 

(8.86) 

16.34* 

(9.22) 

7.27  

(10.67) 

0.34 

(11.33) 

-0.59  

(10.57) 

Roughness       
-5630.08  

(6259.93) 

1569.58  

(6624.26) 

2690.97  

(4974.29) 

2422.35  

(5119.61) 

2081.41  

(5075.35) 

-1980.24  

(5846.27) 

-203.24  

(5308.35) 

Soil suitability        
-
10018.21*** 

(2626.86) 

-
10373.01*** 

(1958.13) 

-
10487.03*** 

(2006.38) 

-
10794.95*** 

(1985.57) 

-9456.19*** 

(2040.93) 

-9045.21*** 

(1883.60) 

Temperature         
-486.69*** 
(82.47) 

-587.34** 
(258.82) 

-435.23* 
(262.43) 

-600.24** 
(286.33) 

-422.72* 
(234.46) 

Ultra-violet 

damage 
         

14.54  

(34.11) 

-9.50  

(34.67) 

14.34  

(37.57) 

-14.89  

(27.96) 
Predicted ethnic 

diversity 
          

13890.62 

(289864.50) 

78117.76  

(298279.10) 

87444.00  

(278637.70) 
Predicted ethnic 

diversity 

squared 

          
-28871.18 
(216024.50) 

-78019.90 
 (222455.70) 

-85405.55  
(207799.40) 

Ancestry-

adjusted 

Neolithic 
transition timing 

           
0.25  

(0.29) 

0.16  

(0.27) 

Constant 
4404.89*** 

(912.12) 

3973.44*** 

(1350.29) 

4960.31*** 

(1538.49) 

4694.35*** 

(1653.23) 

9656.68*** 

(1542.83) 

10057.56*** 

(1814.86) 

10452.01*** 

(1820.25) 

11808.67*** 

(1849.18) 

22167.26*** 

(2334.22) 

21439.97*** 

(2711.00) 

27765.93  

(96529.17) 

4709.61 

 (99252.37) 

4807.51  

(92744.04) 

Adj. Rsq -0.123 -0.191 -0.154 -0.152 0.363 0.364 0.364 0.322 0.618 0.598 0.604 0.597 0.648 

Obs. 157 157 156 156 151 151 151 146 146 146 146 143 143 

 

Notes: *, **, and *** denote significance at 10%, 5%, and 1% level, respectively. 
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Table 4 Impact of Conflicts on Per Capita Output in 2010: Sub-sample Results 

 Dependent Variable: Per Capita Output in 2010 

 Early Modern Modern Excluding Zero Conflicts 
Excluding Frequency/Area 

<= 0.01 

Excluding Frequency Area 

=> 1 

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

Conflict frequency, 

1400-1799 
8324.59**(3674.98)     

Conflict frequency, 

1800-2000 
 15809.60**(7502.55)    

Conflict frequency, 

1400-2000 
  6022.17**(2608.84) 4598.49*(2325.17) 15420.38*(8363.89) 

Distance to coast -3640.19***(1382.70) -3569.33**(1489.80) -3601.42**(1466.52) -4635.70***(1597.98) -2990.11**(1392.60) 

Elevation -4683.79**(2356.84) -2154.03 (2302.48) -3366.90 (2291.24) -1724.16 (2233.10) -2874.17 (2245.84) 

Island 3449.13**(1617.91) 2733.24 (1747.52) 2703.10 (1725.66) 1315.52 (1574.12) 4698.65**(1813.89) 

Malaria risk -1565.56 (1843.22) -2073.08 (2028.38) -1098.49 (1940.07) -1182.17 (1802.11) -490.66 (1830.29) 

Precipitation -1.65 (11.20) 3.54 (12.22) -0.55 (11.87) 7.11 (11.25) -5.38 (11.54) 

Roughness 825.17 (5621.07) -6194.33 (7018.46) -2758.75 (6092.30) 2367.06 (5490.50) -1026.12 (7088.63) 

Soil suitability -8398.29***(1998.81) -11207.71***(2452.92) -8195.64***(2166.14) -7914.70***(1964.31) -12256.61***(3027.11) 

Temperature -632.27**(295.88) -428.14 (274.31) -601.73**(292.21) -279.93 (294.02) -390.31 (240.28) 

Ultra-violet 

damage 
19.80 (39.76) -14.36 (33.53) 9.80 (38.09) -30.34 (36.49) -14.06 (29.14) 

Predicted ethnic 

diversity 
32656.87 (296883.60) 170300.00 (318033.00) 127928.30 (307190.00) -82179.96 (291977.10) 129625.10 (283919.00) 

Predicted ethnic 

diversity squared 
-42816.20 (221496.80) -149506.00 (237280.00) -116454.30 (229191.20) 47659.36 (218168.50) -129130.00 (211982.30) 

Ancestry-adjusted 

Neolithic transition 

timing 

0.30 (0.30) 0.09 (0.30) 0.23 (0.31) -0.03 (0.29) 0.01 (0.28) 

Constant 18414.06 (98558.72) -21255.77 (105940.40) -11045.99 (102136.00) 56316.87 (96629.42) -3849.25 (94463.66) 

Adj. Rsq 0.604 0.548 0.598 0.680 0.585 

Obs. 143 143 135 119 136 

Notes: *, **, and *** denote significance at 10%, 5%, and 1% level, respectively. 
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Table 5 Impact of Early Modern Conflicts on Living Standards in the Early Nineteenth Century 

 

 Dependent Variable 

 
Per capita output in 

1820 
Height 

 (1) (2) 

Conflict frequency, 1400-

1799 
552.26**(254.31) 2.77*(1.59) 

Distance to coast 111.61 (232.77)  

Elevation 93.89 (198.23)  

Island 223.20 (133.87)  

Malaria risk 284.84 (335.35) 6.05***(2.17) 

Precipitation 0.45 (1.35) -0.01 (0.01) 

Roughness -777.27 (555.24)  

Soil suitability 295.87 (210.76)  

Temperature -10.93 (29.56) -0.31***(0.09) 

Ultra-violet damage -0.91 (3.83)  

Predicted ethnic diversity 
-53585.88 

(33321.16) 
-670.66**(288.46) 

Predicted ethnic diversity 

squared 
39422.66 (25220.11) 477.24**(214.22) 

Ancestry-adjusted 

Neolithic transition timing 
0.03 (0.03)  

Constant 18732.58*(10865.70) 401.90***(96.43) 

Adj. Rsq 0.496 0.077 

Obs. 47  56 

 

Notes: IV estimation; *, **, and *** denote significance at 10%, 5%, and 1% level, respectively. 
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Figure 6 Early Modern Conflict and Numeracy in the Early Nineteenth Century 

 

 Dependent Variable: Numeracy in the Early 19th Century 

Conflict frequency, 

1400-1799 
23.71**(10.21) 32.07**(13.24) 31.02**(14.70) 30.88*(15.81) 

Distance to coast  12.92 (14.89) 12.19 (14.81) 13.59 (16.04) 

Elevation   0.36 (13.47) 1.75 (14.68) 

Island    7.88 (15.81) 

Constant 67.02***(5.87) 59.68***(9.80) 60.19***(13.34) 58.36***(16.04) 

Adj. Rsq -0.061 -0.431 -0.419 -0.443 

Obs. 36  36  36  36  

Notes: IV estimation; *, **, and *** denote significance at 10%, 5%, and 1% level, respectively. 
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Figure 7 Conflicts and Literacy in 2000-10 

 

A. Early modern conflicts 

 Dependent Variable: Literacy in 2000-10 

Conflict frequency, 

1400-1799 
52.49**(20.92) 49.26**(21.85) 59.62**(23.76) 65.97***(24.30) 

Distance to coast  -3.87 (4.51) -4.30 (5.26) -2.46 (5.59) 

Elevation   3.77 (4.58) 4.84 (4.78) 

Island    7.27 (6.09) 

Constant 78.72***(2.34) 80.28***(3.10) 77.20***(4.05) 74.42***(4.63) 

Adj. Rsq -0.172 -0.144 -0.256 -0.331 

Obs. 140 140 135 135 

 

B. Modern conflicts 

 Dependent Variable: Literacy in 2000-10 

Conflict 

frequency, 

1800-2000 

64.86 (44.38) 57.89 (50.18) 115.84*(66.06) 171.94*(92.36) 

Distance to 

coast 
 -3.24 (5.61) 3.88 (8.90) 12.37 (12.68) 

Elevation   -2.90 (5.77) -3.39 (7.08) 

Island    14.11 (9.67) 

Constant 76.75***(4.24) 78.47***(6.04) 71.93***(7.73) 62.09***(12.03) 

Adj. Rsq -0.199 -0.158 -0.711 -1.568 

Obs. 140 140 135 135 

Notes: IV estimation; *, **, and *** denote significance at 10%, 5%, and 1% level, respectively. 
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Figure 8 Impact of Conflicts on Average Years of Schooling in 2005 

 

A. Early modern conflicts 

 Dependent Variable: Average Years of Schooling in 2005 

Conflict frequency, 

1400-1799 
3519.22***(1068.20) 3772.90***(1197.30) 3673.64***(1218.90) 3032.79***(965.34) 4367.21***(1368.43) 4292.61***(1381.64) 4526.24***(1411.77) 5143.93***(1450.69) 

Distance to coast  0.90 (1.19) 1.36 (1.29) 1.21 (1.15) 2.33***(0.75) 2.25***(0.81) 2.20**(0.87) 2.39**(0.92) 

Elevation   -0.80 (1.08) -0.90 (0.96) -0.89 (0.62) -0.90 (0.62) -0.63 (0.92) -0.52 (0.99) 

Island    0.11 (1.04) 1.56**(0.75) 1.59**(0.76) 1.73**(0.84) 1.90**(0.94) 

Malaria risk     -3.99***(0.70) -3.96***(0.71) -4.00***(0.77) -4.17***(0.79) 

Precipitation      0.00 (0.00) 0.00 (0.00) 0.00 (0.01) 

Roughness       -1.17 (3.22) -1.96 (3.64) 

Soil suitability        0.21 (1.23) 

C 3.96***(0.48) 3.62***(0.70) 3.86***(0.83) 4.10***(0.76) 4.52***(0.69) 4.66***(0.87) 4.62***(0.91) 4.20***(0.98) 

Adj. Rsq -1.732 -2.028 -1.923 -1.269 0.171 0.177 0.129 0.054 

Obs. 133 133 131 131 121 121 121 115 
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B. Modern conflicts 

 Dependent Variable: Average Years of Schooling in 2005 

Conflict frequency, 

1800-2000 

1526.69 

(1130.42) 

1568.68 

(1361.28) 
11713.56***(4424.96) 8182.23***(2912.72) 11135.37***(4040.29) 10617.29**(4069.42) 10937.90**(4547.66) 7599.88*(4302.55) 

Distance to coast  0.18 (1.05) 2.43 (1.53) 1.71 (1.14) 3.17***(1.02) 3.15***(1.11) 2.61**(1.09) 2.25**(0.93) 

Elevation   -1.02 (1.12) -1.21 (0.89) -1.41**(0.71) -1.41**(0.69) 0.07 (1.16) -0.45 (1.02) 

Island    -0.26 (1.03) 0.92 (0.86) 0.89 (0.86) 1.57*(0.95) 1.42 (0.86) 

Malaria risk     -4.69***(0.76) -4.73***(0.77) -5.25***(0.83) -5.13***(0.73) 

Precipitation      0.00 (0.01) 0.00 (0.01) 0.00 (0.01) 

Roughness       -7.26 (4.42) -4.84 (3.92) 

Soil suitability        -0.15 (1.32) 

Constant 4.41***(0.45) 4.34***(0.72) 2.70**(1.24) 3.64***(0.83) 4.11***(0.92) 4.13***(1.18) 4.46***(1.18) 5.12***(0.97) 

Adj. Rsq -0.683 -0.734 -2.207 -1.002 -0.175 -0.121 -0.131 0.179 

Obs. 133 133 131 131 121 121 121 115 

Notes: IV estimation; *, **, and *** denote significance at 10%, 5%, and 1% level, respectively. 
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Figure 9 Historical Conflicts and Domestic Savings Ratio in 2010 

 

A. Early modern conflicts 

 Dependent Variable: Domestic Savings Ratio in 2010 

Conflict frequency, 

1400-1799 
-9.02 (5.85) -7.60 (5.85) -8.01 (5.68) -8.28*(4.90) -18.68*(10.47) -18.14*(10.41) -18.14*(10.30) 

Dependency, 2000 -0.51***(0.10) -0.53***(0.10) -0.44***(0.10) -0.44***(0.09) -0.62***(0.15) -0.62***(0.15) -0.65***(0.15) 

Distance to coast  7.76**(3.89) 9.75**(4.07) 8.01*(4.13) 6.91 (4.24) 7.24 (4.50) 4.38 (4.74) 

Elevation   -7.80**(3.49) -8.73**(3.52) -7.71**(3.78) -7.68**(3.77) 0.47 (5.57) 

Island    -6.59 (4.20) -8.46*(5.02) -8.58*(5.09) -5.77 (5.21) 

Malaria risk     7.61 (6.08) 7.46 (6.14) 5.82 (6.14) 

Precipitation      0.01 (0.03) 0.02 (0.03) 

Roughness       -35.34*(18.26) 

Constant 54.62***(7.80) 53.47***(7.64) 50.99***(7.45) 53.68***(6.89) 64.61***(9.86) 63.83***(10.29) 68.02***(10.57) 

Adj. Rsq -0.014 0.056 0.013 0.012 0.053 0.055 0.073 

Obs. 170 170 168 168 154 154 154 

 

B. Modern conflicts 

 Dependent Variable: Domestic Savings Ratio in 2010 

Conflict frequency, 

1800-2000 
-31.40**(14.65) -35.10*(18.64) -35.98**(18.08) 

-

26.77**(13.51) 
-43.54*(24.47) -42.87*(24.79) 

Dependency, 2000 -0.50***(0.09) -0.52***(0.09) -0.41***(0.09) -0.40***(0.08) -0.51***(0.14) -0.51***(0.14) 

Distance to coast  2.67 (5.32) 4.49 (5.40) 5.40 (4.40) 3.39 (5.07) 3.53 (5.44) 

Elevation   -8.06**(3.77) -8.25**(3.46) -6.62*(3.59) -6.62*(3.59) 

Island    -2.98 (4.87) -6.28 (4.67) -6.31 (4.78) 

Malaria risk     5.98 (6.00) 5.98 (6.03) 

Precipitation      0.00 (0.03) 

Constant 57.04***(7.60) 58.32***(8.63) 55.44***(8.29) 53.58***(6.48) 60.95***(8.50) 60.74***(9.09) 

Adj. Rsq -0.026 -0.104 -0.154 0.039 0.115 0.114 

Obs. 170 170 168 168 154 154 

 

Notes: IV estimation; *, **, and *** denote significance at 10%, 5%, and 1% level, respectively. 
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Figure 10 Early Modern Conflicts and Population Density and Urbanization in 1800 

 

A. Population density in 1800 

 Dependent Variable: Population Density in 1800 

Conflict frequency, 

1400-1799 
38.20***(8.13) 37.05***(8.71) 38.06***(8.98) 38.42***(9.22) 25.97**(10.77) 22.90**(10.27) 23.75**(10.24) 

Distance to coast  -2.80 (4.18) -3.76 (4.55) -3.33 (4.70) -4.71 (4.46) -0.46 (4.35) -0.98 (4.62) 

Elevation   2.14 (3.80) 2.36 (3.87) 0.66 (3.74) -0.93 (3.57) 0.90 (5.44) 

Island    2.81 (6.01) 2.48 (6.12) -6.46 (6.31) -5.93 (6.39) 

Malaria risk     -7.88*(4.58) 
-

15.00***(4.80) 

-

15.45***(5.11) 

Precipitation      0.13***(0.03) 0.13***(0.04) 

Roughness       -8.21 (19.59) 

Constant 8.52***(2.08) 9.77***(2.94) 8.78**(3.45) 8.15**(3.84) 14.73***(5.08) 8.17 (5.05) 8.42 (5.24) 

Adj. Rsq 0.199 0.209 0.193 0.184 0.287 0.362 0.356 

Obs. 128 128 128 128 126 126 126 

 

 

B. Urbanization in 1800 

 Dependent Variable: Urbanization in 1800 

Conflict 

frequency, 

1400-1799 

48.62***(14.30) 45.69***(15.35) 44.30***(15.69) 
47.97***(15.91

) 

Distance to 

coast 
 -0.01 (0.01) 0.00 (0.01) 0.00 (0.01) 

Elevation   0.00 (0.01) 0.00 (0.01) 

Island    0.02**(0.01) 

Constant 0.01***(0.00) 0.01**(0.01) 0.01**(0.01) 0.01 (0.01) 

Adj. Rsq 0.179 0.184 0.183 0.193 

Obs. 128 128 128 128 

 

 

Notes: IV estimation; *, **, and *** denote significance at 10%, 5%, and 1% level, respectively. 
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Figure 11 Historical Conflicts and Total Factor Productivity in 2010 

 

A. Early modern conflicts 

 Dependent Variable: TFP in 2010 

Conflict frequency, 

1400-1799 
0.22**(0.10) 0.20**(0.10) 0.18*(0.10) 0.13* (0.08) 

Distance to coast  -0.10 (0.10) -0.06 (0.10) -0.08 (0.09) 

Elevation   -0.07 (0.09) -0.09 (0.08) 

Island    -0.03 (0.10) 

Constant 0.55***(0.05) 0.59***(0.07) 0.62***(0.08) 0.65***(0.06) 

Adj. Rsq -0.650 -0.495 -0.400 -0.168 

Obs. 106 106 106 106 

 

B. Modern conflicts 

 Dependent Variable: TFP in 2010 

Conflict frequency, 

1800-2000 
0.73**(0.30) 0.72*(0.37) 0.66*(0.36) 

Distance to coast  -0.04 (0.11) -0.01 (0.12) 

Elevation   -0.07 (0.09) 

Island    

Constant 0.50***(0.06) 0.51***(0.10) 0.55***(0.11) 

Adj. Rsq -0.666 -0.665 -0.543 

Obs. 106 106 106 

 

Notes: IV estimation; *, **, and *** denote significance at 10%, 5%, and 1% level, respectively. 
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Figure 1 Frequency Distribution of Conflict Incidence, 1400-2000 

 

A. Incidence 

 

 

B. Incidence per Thousand Square Kilometers 

 

Source: Brecke(2001) 
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Figure 2 Incidence of Conflicts per Thousand Square Kilometers 

A. 1400-1799 

 

 

B. 1800-2000 
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Figure 3 Conflicts per Area from 1400-1600 vs. the Real Rate of Return Around 1700 

 

Notes: horizontal axis – conflicts per thousand square kilometers; vertical axis – gross rate of 

return from intertemporal trade in grain. 

Sources: see section II. 
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