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downwards. All of these problems could be 
solved if we had an instrument for institutions. 
Such an instrument must be an important factor 
in accounting for the institutional variation that 
we observe, but have no direct effect on perfor- 
mance. Our discussion in Section I suggests that 
settler mortality during the time of colonization 
is a plausible instrument. 

111. Mortality of Early Settlers 

A. Sources of European Mortality 
in the Colonies 

In this subsection, we give a brief overview 
of the sources of mortality facing potential set- 
tlers. Malaria (particularly Plasmodium falcipo- 
rum) and yellow fever were the major sources 
of European mortality in the colonies. In the 
tropics, these two diseases accounted for 80 
percent of European deaths, while gastrointes- 
tinal diseases accounted for another 15 percent 
(Curtin, 1989 p. 30). Throughout the nineteenth 
century, areas without malaria and yellow fever, 
such as New Zealand, were more healthy than 
Europe because the major causes of death in 
Europe-tuberculosis, pneumonia, and small- 
pox-were rare in these places (Curtin, 1989 
p 13). 

Both malaria and yellow fever are transmit- 
ted by mosquito vectors. In the case of malaria, 
the main transmitter is the Anopheles gambiae 
complex and the mosquito Anopheles funestus, 
while the main carrier of yellow fever is Aedes 
aegypti. Both malaria and yellow fever vectors 
tend to live close to human habitation. 

In places where the malaria vector is present, 
such as  the West African savanna or forest. an 
individual can get as many as several hundred 
infectious mosquito bites a year. For a person 
without immunity, malaria (particularly Plas- 
modium falciporum) is often fatal, so Europe- 
ans in Africa, India, or the Caribbean faced very 
high death rates. In contrast, death rates for the 
adult local population were much lower (see 
Curtin [I9641 and the discussion in our intro- 
duction above). Curtin (1998 pp. 7-8) describes 
this as follows: 

Children in West Africa ... would be in- 
fected with malaria parasites shortly after 
birth and were frequently reinfected after- 
wards; if they lived beyond the age of 
about five, they acquired an apparent im- 
munity. The parasite remained with them, 
normally in the liver, but clinical symp- 
toms were rare so long as they continued 
to be infected with the same species of P. 
falciporum. 
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Whole Base Whole Whole Base Base Whole Base 
world sample world world sample sample world sample 

(1) (2) (3) (4) (5) (6) (7) (8) 

Dependent variable 
is log output per 

Dependent variable is log GDP per capita in 1995 worker in 1988 

Average protection 0.54 0.52 0.47 
against expropriation (0.04) (0.06) (0.06) 
risk, 1985-1995 

Latitude 0.89 
(0.49) 

Asia dummy 

Africa dummy 

"Other" continent dummy 

R~ 0.62 0.54 0.63 
Number of observations 110 64 110 

Notes: Dependent variable: columns (1)-(6), log GDP per capita (PPP basis) in 1995, current prices (from the World Bank's 
World Development Indicators 1999); columns (7)-(8), log output per worker in 1988 from Hall and Jones (1999). Average 
protection against expropriation risk is measured on a scale from 0 to 10, where a higher score means more protection against 
expropriation, averaged over 1985 to 1995, from Political Risk Services. Standard errors are in parentheses. In regressions 
with continent dummies, the dummy for America is omitted. See Appendix Table A1 for more detailed variable definitions 
and sources. Of the countries in our base sample, Hall and Jones do not report output per worker in the Bahamas, Ethiopia, 
and Vietnam. 

Sachs and coauthors, have argued for a direct 
effect of climate on performance, and Gallup et 
al. (1998) and Hall and Jones (1999) document 
the correlation between distance from the equa- 
tor and economic performance. To control for 
this, in columns (3)-(6), we add latitude as a 
regressor (we follow the literature in using the 
absolute value measure of latitude, i.e., distance 
from the equator, scaled between 0 and 1). This 
changes the coefficient of the index of institu- 
tions little. Latitude itself is also significant and 
has the sign found by the previous studies. In 
columns (4) and (6), we also add dummies for 
Africa, Asia, and other continents, with Amer- 
ica as the omitted group. Although protection 
against expropriation risk remains significant, 
the continent dummies are also statistically and 
quantitatively significant. The Africa dummy in 
column (6) indicates that in our sample African 
countries are 90 log points (approximately 145 
percent) poorer even after taking the effect of 
institutions into account. Finally, in columns (7) 

and (8), we repeat our basic regressions using 
the log of output per worker from Hall and 
Jones (1999), with very similar results. 

Overall, the results in Table 2 show a strong 
correlation between institutions and economic 
performance. Nevertheless, there are a number 
of important reasons for not interpreting this 
relationship as causal. First, rich economies 
may be able to afford, or perhaps prefer, better 
institutions. Arguably more important than this 
reverse causality problem, there are many omit- 
ted determinants of income differences that will 
naturally be correlated with institutions. Finally, 
the measures of institutions are constructed ex 
post, and the analysts may have had a natural 
bias in seeing better institutions in richer places. 
As well as these problems introducing positive 
bias in the OLS estimates, the fact that the 
institutions variable is measured with consider- 
able error and corresponds poorly to the "cluster 
of institutions" that matter in practice creates 
attenuation and may bias the OLS estimates 
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with little effect on the estimate. Columns (3) and 
(4) use the democracy index, and confirm the 
results in columns (1) and (2). 

Both constraints on the executive and democ- 
racy indices assign low scores to countries that 
were colonies in 1900, and do not use the ear- 
liest postindependence information for Latin 
American countries and the Neo-Europes. In 
columns (5) and (6), we adopt an alternative 
approach and use the constraints on the execu- 
tive in the first year of independence and also 
control separately for time since independence. 
The results are similar, and indicate that early 
institutions tend to persist. 

Columns (7) and (8) show the association be- 
tween protection against expropriation and Euro- 
pean settlements. The fraction of Europeans in 
1900 alone explains approximately 30 percent of 
the variation in our institutions variable today. 
Columns (9) and (10) show the relationship be- 
tween the protection against expropriation vari- 
able and the mortality rates faced by settlers. This 
specification will be the first stage for our main 
two-stage least-squares estimates (2SLS). It shows 
that settler mortality alone explains 27 percent of 
the differences in institutions we observe today. 

Panel B of Table 3 provides evidence in 

support of the hypothesis that early institutions 
were shaped, at least in part, by settlements, and 
that settlements were affected by mortality. Col- 
umns (1)-(2) and (5)-(6) relate our measure of 
constraint on the executive and democracy in 
1900 to the measure of European settlements in 
1900 (fraction of the population of European 
decent). Columns (3)-(4) and (7)-(8) relate the 
same variables to settler mortality. These regres- 
sions show that settlement patterns explain around 
50 percent of the variation in early institutions. 
Finally, columns (9) and (10) show the relation- 
ship between settlements and mortality rates. 

B. Institutions and Economic Peformance 

Two-stage least-squares estimates of equa-
tion (1) are presented in Table 4. Protection 
against expropriation variable, R,, is treated as 
endogenous, and modeled as 

(5) R, = 6 + p log Mi + X:6 + v i ,  

where Mi is the settler mortality rate in 1,000 
mean strength. The exclusion restriction is that 
this variable does not appear in (1). 
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(first-stage) relationship between settler mortal- 
ity rates and current institutions, which is inter- 
esting in its own right. The regression shows 
that mortality rates faced by the settlers more 
than 100 years ago explains over 25 percent 
of the variation in current institution^.^ We also 
document that this relationship works through 
the channels we hypothesize: (potential) settler 
mortality rates were a major determinant of 
settlements; settlements were a major determi- 
nant of early institutions (in practice, institu- 
tions in 1900); and there is a strong correlation 
between early institutions and institutions to- 
day. Our two-stage least-squares estimate of the 
effect of institutions on performance is rela- 
tively precisely estimated and large. For ex-
ample, it implies that improving Nigeria's 

institutions," including constraints on government expropri- 
ation, independent judiciary, property rights enforcement, 
and institutions providing equal access to education and 
ensuring civil liberties, that are important to encourage 
investment and growth. Expropriation risk is related to all 
these institutional features. In Acemoglu et al. (2000),we 
reported similar results with other institutions variables. 

Differences in mortality rates are not the only, or even 
the main, cause of variation in institutions. For our empir- 
ical approach to work, all we need is that they are a source 
of exogenous variation. 

institutions to the level of Chile could, in the 
long run, lead to as much as a 7-fold increase in 
Nigeria's income (in practice Chile is over 11 
times as rich as Nigeria). 

The exclusion restriction implied by our in- 
strumental variable regression is that, condi- 
tional on the controls included in the regression, 
the mortality rates of European settlers more 
than 100 years ago have no effect on GDP per 
capita today, other than their effect through 
institutional development. The major concern 
with this exclusion restriction is that the mor- 
tality rates of settlers could be correlated with 
the current disease environment, which may 
have a direct effect on economic performance. 
In this case, our instrumental-variables esti- 
mates may be assigning the effect of diseases on 
income to institutions. We believe that this is 
unlikelv to be the case and that our exclusion 
restriction is plausible. The great majority of 
European deaths in the colonies were caused by 
malaria and yellow fever. Although these dis- 
eases were fatal to Europeans who had no im- 
munity, they had limited effect on indigenous 
adults who had developed various types of im- 
munities. These diseases are therefore unlikely 
to be the reason why many countries in Africa 
and Asia are very poor today (see the discussion 
in Section 111, subsection A). This notion is 
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Panel A Dependent Variable Is Average Protection Against Expropriation Risk in 1985-1995 

Constraint on executive in 0.32 0.26 
1900 (0.08) (0.09) 

Democracy in 1900 

Constraint on executive in first 
year of independence 

European settlements in 1900 

Log European settler mortality 

Latitude 2.20 
(1.40) 

R2 0.2 0.23 
Number of observations 63 63 

Dependent 
Variable Is 
European 

Dependent Variable Is Constraint Dependent Variable Is Settlements in 
Panel B on Executive in 1900 Democracy in 1900 1900 

European settlements in 1900 5.50 5.40 8.60 8.10 
(0.73) (0.93) (0.90) (1.20) 

Log European settler mortality -0.82 -0.65 -1.22 -0.88 -0.11 -0.07 
(0.17) (0.18) (0.24) (0.25) (0.02) (0.02) 

Latitude 0.33 3.60 1.60 7.60 0.87 
(1.80) (1.70) (2.30) (2.40) (0.19) 

R~ 0.46 0.46 0.25 0.29 0.57 0.57 0.28 0.37 0.31 0.47 
Number of observations 70 70 75 75 67 67 68 68 73 73 

Notes: All regressions are OLS. Standard errors are in parentheses. Regressions with constraint on executive in first year of 
independence also include years since independence as a regressor. Average protection against expropriation risk is on a scale 
from 0 to 10, where a higher score means more protection against expropriation of private investment by government, 
averaged over 1985 to 1995. Constraint on executive in 1900 is on a scale from 1 to 7, with a higher score indicating more 
constraints. Democracy in 1900 is on a scale from 0 to 10, with a higher score indicating more democracy. European 
settlements is percent of population that was European or of European descent in 1900. See Appendix Table A1 for more 
detailed variable definitions and sources. 

Panel A of Table 4 reports 2SLS estimates estimate of the impact of institutions on income 
of the coefficient of interest, (Y from equation per capita is 0.94. This estimate is highly sig- 
(1) and Panel B gives the corresponding first nificant with a standard error of 0.16, and in fact 
stages.'' Column (1) displays the strong first- larger than the OLS estimates reported in 
stage relationship between (log) settler mortal- Table 2. This suggests that measurement error 
ity and current institutions in our base sample, in the institutions variables that creates attenu- 
also shown in Table 3. The corresponding 2SLS ation bias is likely to be more important than 

reverse causality and omitted variables biases. 
Here we are referring to "measurement error" 

l8  We have also run these regressions with standard broadly construed. In reality the set of institu- 
errors corrected for possible clustering of the mortality rates tions that matter for economic performance is assigned to countries in the same disease environment. This 
clustering has little effect on the standard errors, and does very complex, and any single measure is bound 
not change our results. to capture only part of the "true institutions," 
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TABLE4--1V OF LOGGDP PER CAPITAREGRESSIONS 

Base 
Base Base sample. 

Base Base sample sample dependent 
Base sample Base sample sample sample with with variable is 

Base Base without without without without continent continent log output 
sample sample Neo-Europes Neo-Europes Africa Africa dummies dummies per worker 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Panel A: Two-Stage Least Squares 

Average protection against 0.94 1.00 1.28 1.21 0.58 0.58 
expropriation risk 1985-1995 (0.16) (0.22) (0.36) (0.35) (0.10) (0.12) 

Latitude -0.65 0.94 0.04 
(1.34) (1.46) (0.84) 

Asia dummy 

Africa dummy 

"Other" continent dulnmy 

Panel B: First Stage for Average Protection Against Expropriation Risk in 1985-1995 

Log European settler mortality -0.61 -0.51 
(0.13) (0.14) 

Latitude 2.00 
(1.34) 

Asia dummy 

Africa dummy 

"Other" continent dulnmy 

Panel C: Ordinary Least Squares 

Average protection against 0.52 0.47 0.49 0.47 0.48 0.47 0.42 0.40 0.46 
expropriation risk 1985-1995 (0.06) (0.06) (0.08) (0.07) (0.07) (0.07) (0.06) (0.06) (0.06) 

Number of observations 64 64 60 60 37 37 64 64 6 1 

Notes: The dependent variable in columns (I)-@) is log GDP per capita in 1995, PPP basis. The dependent variable in column (9) is log output 
per worker, from Hall and Jones (1999). "Average protection against expropriation risk 1985-1995" is measured on a scale from 0 to 10, where 
a higher score means more protection against risk of expropriation of investment by the government, from Political Risk Services. Panel A 
reports the two-stage least-squares estimates, instrumenting for protection against expropriation risk using log settler mortality; Panel B reports 
the corresponding first stage. Panel C reports the coefficient from an OLS regression of the dependent variable against average protection against 
expropriation risk. Standard errors are in parentheses. In regressions with continent dummies, the dummy for America is omitted. See Appendix 
Table A1 for more detailed variable descriptions and sources. 

creating a typical measurement error problem. Does the 2SLS estimate make quantitative 
Moreover, what matters for current income is sense? Does it imply that institutional differences 
presumably not only institutions today, but also can explain a significant fraction of income dif- 
institutions in the past. Our measure of institu- 
tions which refers to 1985-1995 will not be 
perfectly correlated with these.19 	 sure as an instrument for the protection against expropria- 

tion index would solve the measurement error, but not the 
endogeneity problem. This exercise leads to an estimate of 
the effect of protection against expropriation equal to 0.87 

l 9  We can ascertain, to some degree, whether the differ- (with standard error 0.16). This suggests that "measurement 
ence between OLS and 2SLS estimates could be due to error" in the institutions variables (or the "signal-to-noise 
measurement error in the institutions variable by making ratio" in the institutions variable) is of the right order of 
use of an alternative measure of institutions, for example, magnitude to explain the difference between the OLS and 
the constraints on the executive measure. Using this mea- 2SLS estimates. 
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TABLE5-IV OF LOG GDP PER CAPITA CONTROLSREGRESSIONS WITH ADDITIONAL 

British Bntish 
Base Base colonies colonies Base Base Base Base Base 

sample sample only only sample sample sample sample sample 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Panel A: Two-Stage Least Squares 

Average protection against 1.10 1.16 1.07 1.00 1.10 1.20 0.92 1.00 1.10 
expropriation risk, 1985-1995 (0.22) (0.34) (0.24) (0.22) (0.19) (0.29) (0.15) (0.25) (0.29) 

Latitude -0.75 -1.10 -0.94 -1.70 
(1.70) (1.56) (1.50) (1.6) 

British colonial dummy -0.78 -0.80 
(0.35) (0.39) 

French colonial dummy -0.12 -0.06 0.02 
(0.35) (0.42) (0.69) 

French legal origin dummy 0.89 0.96 0.51 
(0.32) (0.39) (0.69) 

p-value for religion variables [0.001] [0.004] [0.42] 

Panel B: First Stage for Average Protection Against Expropriation Risk in 1985-1995 

Log European settler mortality -0.53 -0.43 -0.59 -0.51 -0.54 -0.44 -0.58 -0.44 -0.48 
(0.14) (0.16) (0.19) (0.14) (0.13) (0.14) (0.13) (0.15) (0.18) 

Latitude 1.97 2.10 2.50 2.30 
(1.40) (1.30) (1.50) (1.60) 

British colonial dummy 0.63 0.55 
(0.37) (0.37) 

French colonial dummy 0.05 -0.12 -0.25 
(0.43) (0.44) (0.89) 

French legal origin -0.67 -0.7 -0.05 
(0.33) (0.32) (0.91) 

R~ 0.31 0.33 0.30 0.30 0.32 0.35 0.32 0.35 0.45 

Panel C: Ordinary Least Squares 
Average protection against 0.53 0.47 0.61 0.47 0.56 0.56 0.53 0.47 0.47 

expropriation risk, 1985-1995 (0.19) (0.07) (0.09) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06) 
Number of observations 64 64 25 25 64 64 64 64 64 

Notes: Panel A reports the two-stage least-squares estimates with log GDP per capita (PPP basis) in 1995 as dependent variable, 
and Panel B reports the corresponding first stage. The base case in columns (1) and (2) is all colonies that were neither French nor 
British. The religion variables are included in the first stage of columns (7) and (8) but not reported here (to save space). Panel C 
reports the OLS coefficient from regressing log GDP per capita on average protection against expropriation risk. with the other 
control variables indicated in that column (full results not reported to save space). Standard errors are in parentheses and p-values 
for joint significance tests are in brackets. The religion variables are percentage of population that are Catholics, Muslims, and 
"other" religions; Protestant is the base case. Our sample is all either French or British legal origin (as defined by La Porta et al., 
1999). 

the effect of institution^.'^ Finally, column (9) correlated with climate and other geographic 
adds all the variables in this table simulta- characteristics. Our instrument may therefore 
neously. Again, these controls have very little be picking up the direct effect of these vari- 
effect on our main estimate. ables. We investigate this issue in Table 6. In 

Another concern is that settler mortality is columns (1) and (2), we add a set of temper- 
ature and humiditv variables (all data from 

'"The religion dummies are significant in the first stage, 
Philip M. Parker, 1997). In the table we 
report joint significance levels for these vari- 

but once again they are estimated to have offsetting effects 
in the second stage, implying little net effect of religion on ables. Again$ have little effect On Our 

income. estimates. 
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TABLE 7-GEOGRAPHY AND HEALTHVARIABLES 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

Yellow fever 
instrument for 

average 
Instrumenting only for average Instrumenting for all protection against 

protection against expropriation risk right-hand-side variables expropriation risk 

Panel A: Two-Stage Least Squares 

Average protection against 0.69 0.72 0.63 0.68 0.55 0.56 0.69 0.74 0.68 0.91 0.90 
expropriationrisk,1985-1995 (0.25) (0.30) (0.28) (0.34) (0.24) (0.31) (0.26) (0.24) (0.23) (0.24) (0.32) 

Latitude -0.57 -0.53 -0.1 
(1.04) (0.97) (0.95) 

Malaria in 1994 -0.57 -0.60 -0.62 
(0.47) (0.47) (0.68) 

Life expectancy 0.03 0.03 0.02 
(0.02) (0.02) (0.02) 

Infant ~nortality -0.01 -0.01 -0.01 
(0.005) (0.006) (0.01) 

Panel B: First Stage for Average Protection Against Expropriation Risk in 1985-1995 

Log European settler mortality -0.42 -0.38 -0.34 -0.30 -0.36 -0.29 -0.41 -0.40 -0.40 
(0.19) (0.19) (0.17) (0.18) (0.18) (0.19) (0.17) (0.17) (0.17) 

Latitude 1.70 1.10 1.60 -0.81 -0.84 -0.84 
(1.40) (1.40) (1.40) (1.80) (1.80) (1.80) 

Malaria in 1994 -0.79 -0.65 
(0.54) (0.55) 

Life expectancy 0.05 0.04 
(0.02) (0.02) 

Infant mortality -0.01 -0.01 
(0.01) (0.01) 

Mean temperature -0.12 -0.12 -0.12 
(0.05) (0.05) (0.05) 

Distance from coast 

Yellow fever dummy -1.10 -0.81 
(0.41) (0.38) 

R2 0.3 0.31 0.34 0.35 0.32 0.34 0.37 0.36 0.36 0.10 0.32 

Panel C: Ordinary Least Squares 

Average protection against 0.35 0.35 0.28 0.28 0.29 0.28 0.35 0.29 0.29 0.48 0.39 
expropriationrisk, 1985-1995 (0.06) (0.06) (0.05) (0.05) (0.05) (0.05) (0.06) (0.05) (0.05) (0.06) (0.06) 

Number of observations 62 62 60 60 60 60 60 59 59 64 64 

Notes: Panel A reports the two-stage least-squares estimates with log GDP per capita (PPP basis) in 1995, and Panel B reports the 
corresponding first stages. Panel C reports the coefficient from an OLS regression with log GDP per capita as the dependent variable and 
average protection against expropriation risk and the other control variables indicated in each column as independent variables (full 
results not reported to save space). Standard errors are in parentheses. Columns (1)-(6) instrument for average protection against 
expropriation risk using log mortality and assume that the other regressors are exogenous. Columns (7)-(9) include as instruments 
average temperature, amount of territory within 100 km of the coast, and latitude (from McArthur and Sachs, 2001). Columns (10) 
and (11) use a dummy variable for whether or not a country was subject to yellow fever epidemics before 1900 as an instrument for 
average protection against expropriation. See Appendix Table A1 for more detailed variable definitions and sources. 

institutions being the major determinant of in- temperature, and distance from the coast as in-
come per capita difference~,with little effect struments in addition to our instrument, settler 
from geographyhealth variables. mortality. McArthur and Sachs (2001) report 

Columns (7)-(9) report estimates from mod- that in these regressions the institution variable 
els that treat both health and institutions as is still significant, but geographyhealth are also 
endogenous, and following McArthur and significant. In contrast to McArthur and Sachs' 
Sachs, instrument for them using latitude, mean results, we find that only institutions are signif-



ship is not driven simply by the fact that Atlantic islands
were discovered by Europeans earliest and are the richest.

Table 2 shows nine different cross-sectional regressions
with our basic result. For columns 1 through 7 log GDP per
capita is the dependent variable. Column 1 shows the basic
correlation illustrated in figure 1. A longer period under
colonial rule is associated with higher per capita GDP. Each

additional hundred years is associated with GDP per capita
that is 42% higher.

Column 2 adds additional controls. We include dummies
for each ocean and we control for island land area and
absolute value of latitude (distance from the equator). As in
Gallup, Sachs, and Mellinger (1999) and Sachs (2003), the
absolute value of latitude is strongly related to current levels

FIGURE 1.—GDP PER CAPITA VERSUS YEARS OF COLONIALISM
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TABLE 2.—OUTCOMES REGRESSED ON YEARS OF COLONIZATION

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Log GDP
per Capita

Log GDP
per Capita

Log GDP
per

Capita—IV
Log GDP
per Capita

Log GDP
per

Capita—IV
Log GDP
per Capita

Log GDP
per

Capita—IV

Infant
Mortality
per 1,000

Infant Mortality
per 1,000—IV

Number of centuries
a colony

0.42
(0.076)***

0.491
(0.110)***

0.712
(0.253)***

�3.885
(1.472)**

�13.47
(5.434)**

First year a colony �0.456
(0.112)***

�0.883
(0.354)**

�0.342
(0.108)***

�0.626
(0.304)**

Final year a colony 0.409
(0.755)

0.527
(0.874)

Remained a colony
in 2000

0.954
(0.311)***

0.81
(0.373)**

Abs (latitude) 0.053
(0.012)***

0.054
(0.011)***

0.06
(0.012)***

0.068
(0.016)***

0.038
(0.012)***

0.046
(0.015)***

�0.797
(0.207)***

�0.841
(0.225)***

Area in millions of
sq km

�20.374
(3.894)***

�21.738
(3.970)***

�26.34
(5.142)***

�34.764
(8.252)***

�15.071
(5.383)***

�20.769
(7.148)***

266.288
(147.186)*

325.479
(138.716)**

Island is in Pacific 0.752
(0.464)

1.018
(0.559)*

0.782
(0.510)

1.364
(0.762)*

0.664
(0.491)

1.043
(0.641)

�8.476
(9.329)

�20.036
(14.379)

Island is in Atlantic 0.425
(0.395)

0.188
(0.477)

0.471
(0.396)

0.019
(0.568)

0.319
(0.383)

0.043
(0.481)

�5.161
(8.540)

5.14
(8.501)

Constant 7.472
(0.205)***

6.033
(0.552)***

5.484
(0.834)***

15.026
(1.872)***

22.302
(5.894)***

4.879
(15.218)

7.406
(17.308)

44.914
(11.085)***

68.754
(21.610)***

Observations 81 81 81 81 81 81 81 81 81
R-squared 0.273 0.527 0.498 0.488 0.396 0.655 0.616 0.371 0.063

We regress Log GDP per capita and infant mortality on the number of years the island spent as a colony of a European power. Columns 1, 2, 4, 6, and 8 are OLS. Columns 3, 5, 7, and 9 are two-stage least squares
where we instrument for centuries of colonial rule or the first year as a colony using the twelve-month average and standard deviation of the east-west wind speed for each island. In the IV columns, we do not
instrument for final year a colony or “remained a colony” in 2000. We obtain similar IV results when we use LIML rather than two-stage least squares.

Robust standard errors in parentheses. We cluster at the island group level since several of the islands (such as the Cook Islands and the Federated States of Micronesia) are used as separate observations from
a cluster of politically related yet geographically distinct islands.

*significant at 10%; **significant at 5%; ***significant at 1%.
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of income. Every ten-degree increase in latitude (in other
words, moving roughly seven hundred miles away from the
equator) is associated with a 53% increase in GDP. Those
authors find that latitude works through the efficiency of
agriculture and disease prevalence. Acemoglu et al. (2001)
provide evidence that latitude’s effects work through vari-
ation in the nature of European settlements and institutions
that were established. Island area is also significant, with
larger islands doing more poorly than smaller islands. In-
terestingly, the Pacific and Atlantic Ocean dummies are not
significantly different from each other. Including the geo-
graphic controls does not substantially alter the results for
colonial tenure.

One important possibility is that Europeans simply chose
to settle the best islands first and hence the more successful
islands have a longer colonial history. In column 3 we
instrument for the number of years as a colony using data on
prevailing wind patterns. As discussed in a previous section,
wind patterns make an appealing instrument because they
were incredibly important during 1500–1890 (and deter-
mined discovery and settlement), but have little direct effect
on GDP today.

Column 3 of table 2 shows the second stage of the
two-stage least squares regression. The results are similar to
the OLS results and the coefficient on years of colonization
remains very significantly away from 0 with a t-statistic of
2.8. Each additional hundred years of colonization is asso-
ciated with 71% larger GDP per capita. Utilizing a Hausman
test, one cannot reject the null hypothesis that the OLS and
IV results are the same.

The first stage for this regression is contained in appendix
table A1 column 1, which uses our preferred set of instru-
ments. We use the east-west vector of wind and its standard

deviation. Both instruments are significant predictors of
centuries of colonialism. As expected, stronger westerly
winds are associated with more years as a colony. This is
illustrated graphically in figure 2. A larger standard devia-
tion is also associated with more years as a colony.

Appendix table A2 shows the possible first stages from
various combinations of our raw wind data. In all cases the
average east-west component is a significant predictor of
years as a colony. The variability of the east-west vector
adds a modest amount of explanatory power. The north-
south components do not seem to matter very much. All
combinations of instruments are significant at the 5% level.
However, the instrument sets using only east-west informa-
tion are significant at the 1% level. For this reason all our
standard results use the east-west wind speed and standard
deviations as instruments. Appendix table A3 shows the
second-stage results for each of the instrument sets. The
results are insensitive to the particular combination used.
First stages and reduced forms for all of the IV regressions
in table 2 are included in appendix table A1.

One objection to our IV strategy is that the instrument is
well suited to describing the beginning of colonial rule, but
is not a good instrument for the end of colonial rule. In
columns 4 and 5 of table 2 we switch our key right-hand-
side variable to the first year that an island fell under
colonial rule.25 For this specification, we do not include any
regressors describing the end date of colonial rule. Our IV
strategy assumes that the instruments affect the beginning of
colonial rule through the ability to reach each island during
the Age of Sail. The end dates of colonial rule all fall well

25 The first and last years of colonization are divided by 100 to make the
coefficients compatible with the centuries of colonial rule coefficients.

FIGURE 2.—YEARS OF COLONIALISM VERSUS EASTERLY VECTOR OF WIND
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Circles represent islands in the Atlantic, triangles are islands in the Pacific, and squares are islands in the Indian Ocean.

THE REVIEW OF ECONOMICS AND STATISTICS252



of colonialism with wind data as described above. The
results are fairly similar within each ocean. In the Pacific,
where we have the most variation in years of colonization,
the coefficient on the number of years of colonialism is
statistically significant.28

A. Timing and Identity of Colonizing Powers

In table 4 we split out the effects of centuries of colonialism
by the identity of the colonizer. The omitted category is years
spent not as a colony. We wish to examine whether the effects
differ across the colonizers. Of course, identification in these
regressions is less clear than in the regressions identifying the
number of years as a colony; we are not claiming that these
regressions are necessarily causal. However, given the previ-
ous literature on differences in colonizers we feel that the

correlations are interesting. In addition, our earlier results
suggest a large degree of randomness in the colonial experi-
ences of islands. If true, the OLS results are informative.

For the OLS results, the coefficients on centuries of British,
French, and Dutch rule are all in the 0.5 to 0.6 range and are
statistically indistinguishable. However, centuries of Spanish
rule have a statistically significantly lower coefficient (at 0.20),
and the Portuguese coefficient is significantly negative. We
find this to be quite consistent with the hypothesis that colo-
nialism’s effects on income work through institutional quality.
The Spanish and Portuguese legacy may still affect GDP per
capita today (Landes, 1998).

The positive coefficient on centuries of U.S. rule is very
large. This is not surprising given the direct benefits to Guam,
Puerto Rico, the Northern Marianas, the U.S. Virgin Islands,
and Hawaii of current U.S. ownership and of the ability of
these islanders to migrate to the mainland United States. The
U.S. federal government has invested heavily in these places in
infrastructure, schools, and healthcare systems.

28 In the first-stage regressions (not reported), the p-values for the joint
significance of the instruments are 0.04 in the Pacific regression and 0.01
in the Atlantic.

TABLE 4.—THE EFFECT OF COLONIALISM BY COLONIZING COUNTRIES

(1) (2) (3) (4) (5) (6)
Log GDP
per Capita

Log GDP
per Capita

Log GDP
per Capita—IV

Log GDP
per Capita—IV

Log GDP
per Capita

Log GDP
per Capita—IV

Centuries U.S. 2.145 1.959 1.320 5.641
(0.394)*** (1.352) (0.842) (10.135)

Centuries Dutch 0.660 0.442 0.483 0.874
(0.117)** (0.304) (0.245)* (1.433)

Centuries British 0.512 0.579 0.096 0.163
(0.155)*** (0.214)*** (0.294) (1.240)

Centuries French 0.586 0.547 0.324 0.177
(0.144)*** (0.188)*** (0.263) (0.632)

Centuries Spanish 0.204 0.157 �0.006 0.425
(0.089)** (0.130) (0.178) (0.877)

Centuries Portuguese �0.813 �1.237 �0.575 �0.348
(0.169)*** (0.737)* (0.226)** (1.391)

Centuries German 1.332 �3.788 �3.181 �23.81
(1.199) (1.581)** (4.814) (28.012)

Centuries Japanese �1.170 �7.113 1.536 �8.691
(0.781) (4.014)* (2.705) (42.118)

Centuries British legal 0.255 �0.190
(0.192) (0.204)

Centuries French legal 0.392 0.214
(0.141)*** (0.143)

Centuries German legal 0.406 �0.017
(0.629) (0.776)

Abs (latitude) 0.054 0.048 0.052 0.053 0.055 0.056
(0.013)*** (0.016)*** (0.018)*** (0.029)* (0.014)*** (0.017)***

Area in millions of sq km �13.940 �15.128 �13.184 16.814 �22.117 �24.496
(5.851)** (8.578)* (4.975)** (76.659) (4.054)*** (5.303)***

Island is in Pacific 0.703 1.025 0.488 0.401 0.626 0.431
(0.530) (0.723) (0.610) (1.145) (0.539) (0.634)

Island is in Atlantic 0.472 0.666 0.893 0.826 0.738 1.216
(0.444) (0.686) (0.538) (1.984) (0.493) (0.558)**

Constant 5.849 5.952 6.574 6.488 6.348 6.948
(0.636)*** (0.873)*** (1.000)*** (1.622)*** (0.654)*** (0.765)***

Dummies for identity of
colonizers?

NO YES NO YES NO NO

Observations 81 81 81 81 81 81
R-squared 0.645 0.685 0.539 0.456 0.497 0.413

Columns 1, 2, and 5 are OLS. Years under British, French, and German legal systems are constructed by categorizing the colonizers legal system using the definitions in LaPorta et al. (1997). Columns 3, 4, and
6 are instrumental variables regressions in which the instruments are the interactions between dummies for having ever been colonized by the United States, Dutch, British, French, Spanish, Portuguese, Germans,
or Japanese interacted with easterly wind speed and standard deviation of easterly wind. We interact the eight country dummies with each of the two wind variables. Column 3 includes the eight country dummies
in the OLS regression. Column 4 includes the eight dummies in the first and second stages of the IV regression.

Robust standard errors in parentheses. Standard errors are clustered at the island group level.
*significant at 10%; **significant at 5%; ***significant at 1%.
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