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Foreword

The three chapters of this thesis present econometric studies on human capital and in-
stitutions, two important drivers of economic development. The empirical model in the
first chapter tries to improve on previous estimates of returns to education in Germany
by taking into account the institutional features of the education system. The relation-
ship between human capital accumulation and trade as well as the quality of institutions
is analyzed in the second chapter of this thesis. The last chapter analyzes the effect of
natural resource and aid rents on a country’s quality of institutions.

The first chapter presents estimates of returns to education in Germany using an
empirical model that captures the basic features of the German education system. It
thereby overcomes some of the short-comings of previous empirical analyses. The main
result is that differences in the skill premiums across graduates from different secondary
schools are large. In Germany there are three types of secondary schools: lower secondary
(Hauptschule), middle secondary (Realschule) and upper secondary (Gymnasium) schools.
Graduates from all three types of secondary school can engage in vocational training or
apprenticeship training, but only graduates from the Gymnasium can access university.
The empirical results indicate that annual returns to vocational training are more than
four times higher for graduates from the highest secondary school compared to graduates
from a lower secondary school. Least-squares estimation biases returns to vocational
education of Hauptschule graduates upward by about 20 percent and implies a downward
bias of more than 60 percent for Gymnasium graduates. The chapter also studies the
determinants of educational choices, showing that the parents’ education level increases
the probability of choosing a higher secondary school.

The second chapter examines the effect of trade on on-the-job human capital accumu-
lation. This is central to economic growth theory, since both trade and human capital are
often considered engines of economic growth. Economic theory, however, is ambiguous on
whether trade increases or decreases on-the-job human capital accumulation. The chap-
ter provides empirical evidence regarding the effect of trade on on-the job human capital
examination, using data on US immigrants. It is shown that estimated returns to country-
of-origin experience of US immigrants are positively correlated with trade openness as well
as institutional quality of the country of origin.

The last chapter turns to the determinants of institutional quality in developing coun-
tries by addressing the question whether natural resources and aid are detrimental for the
quality of institutions. It is shown that the effect of several natural resource measures
on institutional quality becomes significantly negative at high levels of ethnic fraction-
alization. This finding is robust to a variety of econometric specifications. The results
suggest that mineral and fuel abundance resource weakens institutions to the extent that
it provides means and incentives to engage in civil conflict. The chapter also reaches the
conclusion that in developing countries the relationship between aid flows and institu-
tional quality is different from that between natural resources and the quality of policies
and institutions. Contrary to mineral and fuel rents, aid does not seem to be associated
with lower institutional quality even when ethnic fractionalization is high. This finding
contrasts with previous empirical evidence concluding that aid has a negative effect on
democracy which substantially exceeds the harmful effect of oil rents.
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1 How different are returns to education? Evidence
from German school choices

1.1 Introduction

The German education system provides a unique setup in order to address the role of
secondary education. In Germany three types of secondary schools exist. This implies that
the requirements for obtaining a certain German secondary school degree are relatively
homogenous compared to those of a US high school degree. Consequently, the type of
German secondary school degree obtained provides a rather precise statistic for the level
of human capital embodied in an individual. Moreover, a large part of the German
population decides to pursue some kind of vocational training. Vocational training is
chosen by graduates from all types of secondary schools. Hence, the effect of the secondary
school degree on returns to vocational training can be identified.

In Germany, a student chooses between three types of secondary school: Hauptschule
(lower secondary school), Realschule (middle secondary school) and Gymnasium (upper
secondary school). After graduating from secondary school he decides whether to invest
any further in education or not. His type of secondary school degree plays an important
role in this decision, as it affects his individual training costs in terms of effort and forgone
earnings, as well as his comparative advantage e.g. when applying for an apprenticeship or
a job. Moreover, it determines the set of post-secondary education choices the individual
faces as university is usually only accessible to Gymnasium graduates.

Previous estimates of returns to education in Germany have been provided by Knoll
and Storck, 1993; Winkelmann, 1994; Abraham and Houseman, 1993). Their studies
concentrate on the change of returns to vocational education during the 80’s. They obtain
estimates of returns to education by using OLS cross-section regressions between 1984 and
1991 and include dummies for different vocational training choices as well as academic
training. Secondary school degrees are either approximated by years of education or by
dummies for each secondary school type.

OLS estimation entails three major issues. First, it ignores selection bias in the earn-
ings equation. Latter arises from a truncation of the underlying errors in the earnings
equation which results from the fact that educational choices are not randomly assigned
across the population but rather are optimal actions. This can be solved by treating
educational choices endogenously in the earnings equation. Second, the German educa-
tion system suggests that the unobservables influencing secondary and post-secondary
education choice may not be orthogonal. Individuals in Germany usually not only com-
plete secondary school, but also pursue some post-secondary educational degree in order
to reach a specific occupation. Access to this in turn often requires a certain secondary
school degree. Hence, individuals are likely to choose their highest secondary school de-
gree and their post-secondary education simultaneously. This suggests that given the
German education system a simultaneity bias may arise if the secondary school degree
is not treated endogenously in the post-secondary education decision. Third, the above
approach ignores heterogeneity in returns to education. Ichino and Winter-Ebmer (1999)
show that returns to schooling are heterogenous in Germany. Their estimates of annual
returns to education vary significantly with subgroups and instruments. Given hetero-



geneity, instrumental variables provide consistent estimates only under very strong as-
sumptions (see Heckman, 1997; Card, 1999). Heckman (1997), for example, shows that
even estimates of returns to education among individuals which received the respective
educational degree obtained by using instrumental variable techniques are only consistent
if these individuals decide to participate in education without taking into consideration
unobservables that influence their returns.

The estimates of the average return to post-secondary education in Germany that I
present are purged from selection biases and consistent in the presence of heterogeneity of
returns to education among graduates from different secondary schools. They are derived
by introducing a simultaneous equation model with endogenous dummy variables and
switching which captures the basic features of the German education system. The model
accounts for selection into post-secondary education and considers secondary as well as
post-secondary education as endogenous variables of the earnings equation.

In this chapter, I reveal differences in the behavior of post-secondary education choices
and in the returns to vocational education among the three secondary school types. I an-
alyze sensitivity of estimates to exogeneity assumptions and present earnings differentials
among graduates from different secondary schools. The estimation procedure used is
maximum likelihood.

The basic findings are that the three secondary school groups differ in their behavior
of choosing post-secondary education, as well as in their returns to vocational training.
When loosening the constraint of equal returns to vocational education, OLS reveals that
annual returns are more than four times higher for Gymnasium graduates compared to
Hauptschule graduates. But this is not the whole story. Endogeneity of secondary school
and post-secondary education matters.

Not accounting for endogeneity leads to strong biases. OLS biases returns to vocational
education of Hauptschule graduates upward by about 20% and implies a downward bias
of more than 60% for Gymnasium graduates. Returns to university are more than twice
as high as OLS suggests. Consequently, annual return to post-secondary education differ
significantly: they are eight times higher for graduates from the highest secondary school
than for graduates from the lowest secondary school.

The remaining structure of this chapter is organized as follows: Next, I provide a
short introduction to the German education system. The empirical model is introduced
in section 1.3, followed by the data description. Results are exposed in section I1.5. A
summary and conclusions are offered in the last section of this chapter.

1.2 Institutional background

The German education system is characterized by three types of secondary schools and
a well-developed vocational training system which is mainly determined by the appren-
ticeship. Secondary school types differ in the years of education required to receive the
respective final degree, the kind of knowledge provided to the students and the set of
possible post-secondary education choices. Figure I.1 illustrates these basic features.
The box on the top of the graph represents Grundschule (grade school). Children
enter Grundschule (grade school) at age of six. After four years they are selected into
Hauptschule (lower secondary school), Realschule (middle secondary school) or Gymna-



FigureIl. German Education System
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sium (upper secondary school). The highest level of secondary school the student is
allowed to attend depends on his qualifications reached in the fourth grade and the rec-
ommendation of the class teacher.

As can be seen in Figure /.1, the number of years of schooling which are required in
order to obtain the respective final degree increases with the level of secondary school. It
takes about 5 years to receive a Hauptschule degree (on the left). A Realschule student
needs one year more (in the middle). Usually, 9 years of schooling are necessary for a
Gymnasium degree (on the right).

The types of secondary school do not only differ in years of education but also in the
knowledge that is provided to the students. In Hauptschule, students receive fundamental
general education which serves as the basis for future vocational training, such as appren-
ticeships. The type of education offered in Realschule allows to access higher level jobs.
Still, it is more practically oriented than the education taught at a Gymnasium, where
the foundations for future academic studies are provided.

Consequently, it is not surprising that the set of post-secondary education choices
of graduates from different types of secondary schools is not the same. As Figure 1.1
shows, only graduates from the upper secondary schools can choose to go to university.
Furthermore, the time required to complete an apprenticeship takes one year less for
Gymnasium graduates.

Figure 1.1 provides a highly stylized illustration of the German education system.! It
focuses on the basic and by far most frequented educational tracks. This requires to ab-

'In reality, a big variety of schooling and post-secondary training choices exists and the number of
possible educational sequences is huge. Winkelmann (1994) identifies 45 distinct training sequences in
his sample. A more detailed description of German post-secondary education choices can be found in
Appendix 1.



stract from differences among secondary school types which lead to the same final degree
(such as Gymnasium or specialized upper secondary schools which are called Fachgym-
nasium) and to subsume the different post-secondary training choices below vocational
training. Similarly, university also includes technical colleges. Graduates from the Gym-
nasium which accomplished some kind of vocational training before entering university
and graduated from university, are treated as university graduates. Furthermore, I con-
sider only the highest secondary school degree of an individual. It is this degree which
finally determines his set of choices, his probability to continue with post-secondary educa-
tion and his relative earnings position within a certain group of post-secondary education.

The above mentioned simplifications allow to develop an empirical model which cap-
tures the basic features of the German education system: Individuals are selected into
three types of qualitatively different secondary schools and then choose whether to per-
form some kind of post-secondary education or not. The set of post-secondary education
choices differs among the three groups, but the option to perform vocational training is
feasible for all secondary school graduates. The latter allows to identify differences in the
returns to post-secondary education among graduates from different types of secondary
schools.

1.3 The Model

A simultaneous equation model with discrete choices translates the stylized German ed-
ucation system, as presented in Figure /.1, into an empirical model. A discrete choice
model is used as secondary school and post-secondary education are described by de-
grees rather than years of education. This is adequate for the German education system.
First, using years of education may not be appropriate within countries in which years
of high school graduation may depend on the student’s post-secondary education choice
(see Card, 1999). Second, years of schooling does not capture the qualitative differences
between the three types of secondary school. The difference between a Gymnasium degree
and Realschule degree cannot be stated to be three times higher than the difference be-
tween a Realschule degree and a Hauptschule degree.? Third, approximating the level of
education by years leads to measurement errors. For example, a student who graduates
from Realschule and completes an apprenticeship invests the same amount of years in
education than a Gymnasium graduate.

The model consists of three types of equations: the secondary school equation (depen-
dent variable S*), the post-secondary education equation (dependent variable V*) and
the earnings equation (dependent variable w).

The indices in the latter two equations refer to the individual’s type of secondary
school degree. H, R and GG denote Hauptschule, Realschule and Gymnasium respectively
(see figure 2).

As can be seen in Figure .2, the model used is a so called switching model. The
secondary school degree selects each individual into one of three groups. Conditional on
his group the individual decides whether to continue with post-secondary education or not

2Recall that it takes five years of secondary school to receive a Hauptschule degree. To graduate from
a Realschule (Gymnasium) requires one additional year (four additional years).



Figure I.2. Empirical Model
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and which kind of post-secondary education to pursue. Moreover, the secondary school
degree also determines to which wage group he belongs.

In what follows, I will present the equations the address estimation and finally discuss
the model’s basic assumptions and features.

The secondary school equation describes the German secondary school system. Cor-
responding to the three types of secondary schools, the observed dependent variable "sec-
ondary school degree" S assumes three values. The school degree used in this model is
always the highest secondary school degree obtained by the individual. Under the as-
sumption that secondary school levels are ordered from 0 to 2 in ascending order, the
secondary school equation can be written as

S* = Blas + us (1)
with

Hauptschule : S =0 iff S* <0
Realschule : S =1iff 0 < §* < ¢,
Gymnasium : S = 2 iff ¢,< 5"

us ~ N(0,1)

S denotes the level of secondary education and takes the values 0 (Hauptschule), 1
(Realschule) and 2 (Gymnasium). S* is a latent variable. It describes the "desired" level
of secondary education. The vector x, contains information concerning the educational
background of the parents. c, is a threshold to be estimated. Normalization of the first
threshold to 0 allows to include a constant term in zg wus is assumed to be normally
distributed with zero mean and unit variance, which permits to identify the threshold c;.

As Hauptschule and Realschule graduates only face the choice of whether to perform
vocational training or not their post-secondary education equation can be described by



means of a probit model. It is given by

with

No vocational training : V; =0iff V' 7 <0
Vocational training : V; =1iff V' 7 >0
Uys N(O, 1)

i=HR

where H refers to Hauptschule and R to Realschule.

Again, V* is a latent variable. The level of vocational education actually chosen is V; :
0 is assigned to no vocational education and 1 to vocational training. Parental background
variables are included in x,;. u,; has a unit variance. This assumption is not required,
but as V* is not observable, /3, is identified only proportional to the standard deviation
of the error term.

Gymnasium graduates face the additional choice of going to university. Consequently,
their post secondary education equation is written as an ordered probit such that

Ve = Buatuc + (3)
with
No vocational training : Vo = 0 iff Vi <0

Vocational training : Vo =1iff 0 < V& < cq
University : Vg =2 iff cq < V4

UpGq N(O, 1)

V¢ is a latent variable and the level of vocational education actually chosen is V. It
takes the values 0 (no vocational education), 1 (vocational training) and 2 (university).
Ty consists of vocational background variables of the parents and cg is to be estimated.
Identification requires to impose a variance equal to 1 on u,q.?

3The decision about post-secondary education does of course not only depend on the type of secondary
school degree but also on expected earnings. The right variable to consider here would be the present
discounted value of after tax earnings less the costs of post-secondary education. As this variable cannot
be calculated and the before tax earnings of a particular year are not the appropriate measure, I do not
include any variable explaining differences in earnings in equations 2 and 3. However, I use other variables
which are reasonably expected to have affected the decision of which kind of post-secondary education
to pursue, such as parental background variables.



The last equation in this model is the earnings equation. It is characterized by the fact
that it contains the endogenous dummy variable V; and that its error terms are allowed
to be correlated with the error of the secondary school equation. The earnings equation
is written as

Wi = Vi Vi + BhyiTwi + Uiy t = H, R, G (4)

with u,; ~ N(0,04). H, R and G refer to Hauptschule, Realschule and Gymnasium
respectively.

In the case of Realschule and Hauptschule graduates, V; is a dummy variable as defined
in equation 2. For graduates from the Gymnasium, the dummy variable V' is determined
by equation 3 and decomposed into a variable vector (d,,d,). J, indicates that the Gym-
nasium graduate completed a vocational training program, while §, takes value 1 if he
went to university.

The vector (us, Uy, Ur, UG, UwH, UwR, Uwg) 1S assumed to consist of joint normal random
variables with a finite covariance matrix and to be independent of X, X,; and X,,; with
1 = H,R,G. Of the 28 different elements of the covariances matrix four variances are
set equal to one, nine covariances (0syr, Osur, TsvGy TvwH, TvwRy TvwGs OswHs TswRs
0swc) and the variances of the three earnings equations are estimated. Twelve elements
are not identified. This arises from the fact that Vg, Vg and V; cannot be observed
simultaneously for a given individual . Similarly, this is true for wy, wg and wg. As a
consequence, the sample observations cannot reflect the respective correlations and the
corresponding covariances do not appear in the likelihood function.

The model is estimated by maximum likelihood. Under the assumption of joint nor-
mality this yields consistent and asymptotic efficient estimates. The likelihood function
consists of seven states. There are two states each for Hauptschule and Realschule grad-
uates (no vocational training, vocational training) and three states for Gymnasium grad-
uates (no vocational training, vocational training and university). The sum of the logs of
the seven likelihood contributions constitutes the log likelihood function L* of the entire
system that is

7
= Zln(LZ)

To describe the estimation procedure, I present the likelihood contribution of an in-
dividual in state four (Realschule with vocational training). Let e,r, er and eg be the
residuals in the earnings equation, post-secondary education equation and school equa-
tion respectively of a Realschule graduate for given parameter values and log monthly
earnings. This likelihood contribution can be written as

Li = flewr)P(S =1,V =1|ewr) (5)

Xsﬁs _XR/BR
= f(ewr / / f(es,erlewr)desder
XsfBs

XRBR Cs— .56
= ewR / / (657 €R|€wR)d€ der
XRrBr XsBs
/ / f(es, erlewr)desder)

7
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As can be seen from equation 5, P(S = 1,V = 1|e,r) consists of two conditional prob-
abilities which are again bivariate normal. Hence, they can be transformed to standard
normal bivariate cumulative probability functions.

This parametric switching model neither restricts the coefficients among the post-
secondary education equations nor among the earnings equations for Hauptschule, Re-
alschule and Gymnasium graduates to be the same. It permits free correlation among
the error terms. Thus, it does not only account for selection, that is a truncation of
the underlying error terms due to individual educational choices, but also for unobserved
heterogeneity among the three secondary school groups.

Post-secondary education enters the earnings equation as an endogenous dummy. This
similarly allows to account for self-selection. Under the assumption of homogenous returns
to education and given the same set of explanatory variables in the earnings equations the
endogenous dummy variable approach is equivalent to a switching regression model. But if
unobserved heterogeneity among the different educational groups exists then the dummy
endogenous model is not capable of separating unobserved heterogeneity from selection.
This arises from the fact that the endogenous dummy model implicitly imposes that all
coefficients except the constant are the same among individuals with the same secondary
school degree but different post-secondary education choices. Including interaction terms
in the earnings equation relaxes this assumption. Furthermore, unobserved heterogeneity
is unlikely to play a major role in the post-secondary education equation since the model
already allows for differences in the unobservable components among the three secondary
school groups.

Could T account for self-selection by using instrumental variable estimation techniques
or two stage methods? In the presence of heterogeneity in returns to education, the nec-
essary conditions for instrumental variable estimators to yield consistent estimates of the
average return to education are likely not to be satisfied by sources of exogenous variation
in educational choices (see Card, 1999; Heckman, 1997). Heckman (1997) shows that
instrumental variables techniques yield only consistent estimates of returns to education
among the entire population, as well as among the individuals which received the respec-
tive educational degrees, if individuals decide to participate in education without taking
into consideration unobservables that influence their returns. Furthermore, in the present
model neither instrumental variable techniques nor two stage estimates can be applied as
the dependent variable of the post-secondary education equation V' is discrete (see Lee
and Maddala, 1976).



1.4 Data and Descriptive Statistics

The data set used for the empirical analysis is taken from the German 95% Sample of the
Socioeconomic Panel (GSOEP). It consists of observations on full-time working German
males in dependent employment who are younger than 59 and who provide information
on parental background. 1702 individuals altogether, 971 with Hauptschule degree, 346
with Realschule degree and 385 with a Gymnasium degree fulfill these requirements for
the sample period 1984 to 1990. For each of these individuals one observation is used.*

Data restrictions arise from the fact that no information on the grades of the individual
at the end of grade school or some other ability measure are at hand. When measuring
returns to education, an omission of these variables could lead biased OLS estimates. The
bias would arise as individuals with a higher ability are expected to earn more and to stay
in school longer, so that the contribution from unobserved ability on productivity cannot
be separated from that of education. However, as far as the same type of ability affects
the degree of secondary school, post-secondary education choices and earnings, the free
correlation among the error terms in my model at least partially accounts for ability.

Several variables that affect the post-secondary education decision are not available
in the GSOEP, such as for example the federal state where the individual went to school
or parents’ marital status and income. Given that higher income lowers the opportunity
cost of funds to finance education, individuals with richer parents are more likely to attain
post-secondary education. Fortunately, the GSOEP provides rather extensive information
on parents’ educational attainment and labor market status which allow to proxy family
income. Information on the number of brothers and sister is available. However, I do not
use it as non-responses are very high. Individuals with more brothers and sisters, are less
likely to continue with post-secondary education as it is more costly for the family to give
an additional year of education to each child.

Parents’ educational and occupational background affects the decision of their children
to pursue post-secondary education. This is a well-documented fact for the Unites States.
For example, Lee et al. (1979) show that the probability to pursue post-secondary educa-
tion increases with the years of parental education, as well as with family income. Card
(1999) provides evidence on the fact that mother’s education affects male completion of
schooling in general to a weaker extend than father’s education.

Table 1.2 presents the descriptive statistics of the data set used for the empirical
analysis. As all family background variables are constructed as dummy variables, the
mean of each variable multiplied by 100 equals the percentage of observations with the
respective characteristic. It is easy to see that the percentage of individuals whose par-

4Including women would mean to account explicitly for the labor participation decision, which requires
a different econometric model. For immigrants our educational choice model does not apply. 59 is chosen
as the upper bound to account for the fact that most men retire before the full pension retirement age
of 65.

In order to prevent the introduction of sample selection bias arising from different response behavior
only one observation per individual is included. To avoid the inclusion of individual-specific outliers I
use the representative observation of those individuals that participate more than twice in the panel.
The representative observation is the observation of an individual with deflated earnings closest to his
mean earnings where the mean is calculated over all the individual’s observations available for the sample
period which fulfill the selection criteria.



ents have a higher education increases with the level of secondary school. Similarly, the
percentage of sons of blue-collar workers declines. The positive relation between parental
education and post-secondary education remains unchanged. The picture gets less clear
when analyzing this relation conditional on the secondary school degree. For example,
the percentage of children with mothers or fathers with a Gymnasium degree is lower for
men with vocational training than for men without vocational training among Realschule
and Gymnasium graduates. Overall a positive relation between parents education and the
vocational training choice can be observed in the data. A closer look reveals that is only
true for Hauptschule graduates. But as their number is much larger, their positive relation
overlays the negative relation between the respective parental background variables and
the decision to perform vocational training of Realschule and Gymnasium graduates.

I follow Abraham and Houseman (1993) and Winkelmann (1994) in using deflated
monthly earnings as the dependent variable in the earnings equation. The use of monthly
earnings is reasonable as measurement errors in hours are high. Average monthly earnings
increase with level of secondary school. Is this due to different proportions of individuals
with post-secondary education? Or do wages conditional on post-secondary education
increase with the secondary school degree?

A first glance at individuals without post-secondary education partially points at a
negative answer. Hauptschule graduates without vocational education earn 2907 DM,
which is considerably higher than the respective earnings for Realschule (2133 DM) and
Gymnasium graduates (2252 DM). However, this finding is not conclusive, as the level
of experience of Hauptschule graduates in the sample is significantly higher than that of
other graduates. Monthly earnings of individuals with vocational education increase with
the level of secondary school, although at the same time the average experience decreases.
This suggests that when holding experience constant the difference in monthly earnings
among the three types of secondary school conditional on having performed vocational
training is even more pronounced.

Summarizing, the descriptive statistics reveal a positive relation between parental
education and level of secondary school, as well as post-secondary education. Conditional
on the secondary school type, the latter is not generally true. Mean monthly earnings
increase with level of secondary education and post-secondary education.

10



1.5 Results
1.5.1 Secondary School and Post-secondary Education Choice

The positive relation between parental education and level of secondary school is reflected
in the estimation results. Table 1.3 presents these results for two empirical models. The
full model assumes that the level of secondary school determines endogenously the choice
of post-secondary education. The constrained model imposes exogeneity of secondary
school in the post-secondary education equation and hence constrains the correlation
coefficients to be equal to zero.

The specification of the secondary school equation is determined by variables available
in the GSOEP which affect the secondary school choice. As pointed out in section 4,
several variables which are likely to have influenced the secondary school choice, such as
ability measures, family income or the marital status of the parents, are not at hand. As
a consequence, the estimation has to rely on educational and occupational variables of
the parents.

In both models, the coefficients of all variables have the expected positive sign and
nearly all are significant. Table 7.3 reveals that sons of civil servants are very likely to go to
a higher secondary school. The same holds for individuals whose father has a university
degree. Similarly to other findings mentioned above, the results suggest that mother’s
education matters less (in the sense of having a lower coefficient) than father’s education
in determining educational behavior. The full model predicts that increasing the level of
secondary education of the father from Hauptschule to Realschule reduces the probability
to go to a Hauptschule by 0.2 and raises the probability to go to a Gymnasium by 0.16.
Increasing mother’s level of education similarly yields a reduction in the probability to go
to Hauptschule by 0.06 and increases the probability to go to Gymnasium by 0.05. This
confirms the impression derived from the section on descriptive statistics. The relation
between parental background variables and level of secondary school is positive. Mother’s
education affects the probability to go to a higher secondary school to a lower degree than
father’s education.

Parents’ education and labor market status play a less important role in the post-
secondary education choice. This seems intuitive since the decision on post-secondary
education is taken in the late-teens or early twenties (for graduates from the Gymnasium).
Variables, such as the education of the mother, which significantly influence the decision
of men do not have any effect when it comes to deciding whether to perform some kind
of post-secondary education. Consequently, the set of explanatory variables included in
the post-secondary education equation is substantially reduced.

Table 1.4 presents the results of the post-secondary education equations with endo-
geneity (full model) and without endogeneity (constrained model) of schooling. As can
be seen the correlation coefficient among secondary and post-secondary equation p,, is
negative for Hauptschule and Gymnasium graduates and positive for Realschule gradu-
ates. The estimates reflect this difference. While the coefficients on family background
variables decrease in the full model relative to the constrained model for Hauptschule
and Gymnasium graduates, they increase for Realschule graduates. The pronounced dif-
ferences in the correlation coefficients as well as coefficients confirm the switching model
approach.
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The constrained model predicts that a Hauptschule graduate is most likely to perform
vocational training if his father is civil servant or has a Realschule degree. Sons of civil
servants and university graduates are most likely to go to university. The full model reveals
a completely different picture. It predicts that the probability of an Hauptschule graduate
to complete vocational training or of a Gymnasium graduate to acquire a university degree
is highest for sons of blue-collar workers. These probabilities are also very high for children
whose father has a Hauptschule degree.

The fact that p,, is significant, reveals that endogeneity matters. In Germany it is
reasonable to expect that unobservables influencing secondary and post-secondary educa-
tion choice are unlikely to be orthogonal. This arises from the fact that in order to reach
a specific occupation individuals usually have to complete secondary school and to pursue
some post-secondary educational degree. Access to this in turn often requires a certain
secondary school degree. Hence, individuals are likely to choose their highest secondary
school degree and their post-secondary education simultaneously.

Interpretation of the signs of the correlation coefficient would be straightforward in a
model which switches into a linear regression. A negative correlation coefficient means
that if an individual with a low educational family background chooses to go to a higher
secondary school, then his probability to continue with university would be underpre-
dicted if selection is not accounted for. This underprediction arises from the fact that
students who choose to go to a higher secondary school although their educational fam-
ily background is weak, have a higher ability than the average population. Hence, their
probability to go to university should be above average. Of course this only holds if -
given that the educational background of the parents is positively correlated with family
income - financing university education imposes no major constraints to children from
low income families.

Similarly, think of a child from a highly educated family which chooses to go to a
secondary school which is lower than what would have been the prediction based on his
family background. If the child chooses to go to a lower secondary school than his family
background suggests, that his ability (or taste for studying) may be lower than average
and hence his probability to perform vocational training as well.

The expected probabilities of accomplishing vocational training or university condi-
tional on the chosen type of secondary school, as well as the respective unconditional
probabilities can be looked up in table I.5. The conditional probabilities of perform-
ing vocational training are calculated by using Zf\i‘lPZ(Vj = 1|k) where k and j are
Hauptschule, Realschule or Gymnasium. The diagonal elements of the conditional prob-
abilities provide evidence of the probability to perform vocational education (and to go
to university for Gymnasium graduates) conditional on having chosen the respective sec-
ondary degree and hence they are calculated for j equal to k. The off-diagonal elements
are the unobserved counter-factuals with j different from k.

In the constrained model the conditional probabilities reduce to

ZNk P;(V; = 1). The difference between the two models is striking. While the prob-
ability to go to university decreases with the level of secondary school in the full model,
it increases in the constrained model. Similarly, the probability to perform vocational
training in Hauptschule decreases when conditioning on a higher level of secondary school
in the full model but increases in the constrained model.
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The counter-factuals are the probability of an arbitrary student with a certain sec-
ondary school degree to perform post-secondary education if he would have gone to a
different type of secondary school. For example, 0.997 is the probability of an arbitrary
Hauptschule student to go to university if he would have gone to a Gymnasium. Or put
differently, 0.997 is the probability that someone, who in accordance with his family back-
ground would have been expected to go to Hauptschule and actual went to a Gymnasium
obtains a university degree. Thus, the full model tells us that if a predicted Hauptschule
student actually goes to a Gymnasium then his probability to go to university is substan-
tially higher than that of a predicted Gymnasium graduate. Accounting for endogeneity
thus reveals that the probability to go to university is above average for those who actually
choose to go to a Gymnasium. Accordingly, the probability to participate in vocational
training is below average for those who decide to go Hauptschule. This is consistent with
the interpretation of the signs of p,, in a conventual switching model as stated above.

Summarizing, the correlation among the educational background variables of the par-
ents and the secondary school choice is positive. Family background plays a less important
role for post-secondary education decision. The relation between family background and
post-secondary choice differs among graduates from different secondary schools.

The correlation coefficient among secondary school and post-secondary education
equation is significant for graduates from all three types of secondary school. Not ac-
counting for selection yields biased estimates. The probability to perform vocational
training for Hauptschule graduates who actually choose to go to Hauptschule would be
overpredicted and the decision to go to university would be underpredicted for Gymna-
sium graduates. Accounting for endogeneity reveals that an individual whose father has
no vocational degree is less likely to go to a Gymnasium than an individual whose father
has a university degree. But if he went to a Gymnasium then his probability of attaining
university is higher than the probability of the latter.

1.5.2 Returns to Education and Earnings Differentials

The basic specification of the earnings equation consists of the regression of the log of
deflated average monthly earnings on educational dummies, experience and marital status.
This simple form allows to compare my results with those of previous research. In what
follows I will first present the OLS estimates, then analyze maximum likelihood estimates
and finally discuss the earnings differentials.

Table 1.6 presents the results of various OLS regressions. In the left column of the
table, the estimates of the basic specification for the entire sample can be encountered.
They suggest that a Realschule degree raises earnings by around 14 percent and a Gym-
nasium degree by 0.09 percent. German men without post-secondary education earn 22
percent less than their counterparts with a vocational education degree and 57 percent
less compared to the holder of an academic degree. All values are significant, have the ex-
pected signs and are within the range of the values presented by Abraham and Houseman
(1993) and Winkelmann (1994), who perform OLS cross-section estimations for Germany
based on the GSOEP.

As exposed in sections 1.2 and 1.5.1 graduates from different types of secondary school
differ in the knowledge they receive during secondary school, the kind of post-secondary
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education they choose and their probability to continue with post-secondary education.
This points at the existence of heterogeneity in the returns to post-secondary education.
Separate regressions for each secondary school group reveal that imposing equal returns
to vocational training among the three secondary school groups overestimates the returns
to vocational training for Hauptschule and understates returns to vocational training for
Realschule and Gymnasium graduates. Returns to university are underestimated. These
new results indicate that vocational training raises monthly earnings of Hauptschule and
Realschule graduates on average by 16 to 27%, ceteris paribus. Moreover, monthly earn-
ings of Gymnasium increase on average 43%. Annual returns of vocational training thus
amount to 5.2%, 9.1% and 21.3% for Hauptschule, Realschule and Gymnasium graduates.
A university degree raises earnings by nearly 70% which corresponds to an annual return
to university of about 14% which is significantly lower than annual returns to vocational
training. However, it is very likely that the true returns to vocational training are not as
high as our estimates suggest due to the fact that participants of a vocational training pro-
gram gain actual labor market experience during its completion, which is not necessarily
the case for university graduates.’

Family background variables often have been used in order to control directly for
unobserved ability or as instrumental variables for the level of education. Card (1999)
shows that given that there are no measurement errors in family background variables,
the upward bias in the OLS estimates will decrease as family background variables are
included. (The bias of OLS with family background variables is even lower than the bias
of the instrumental variable estimators). I find that the inclusion of family background
variables in the earnings equation has no strong impact on the estimates of returns to
education. The direction of the bias in the OLS estimates is ambiguous. This may arise
from the fact that in Germany the post-secondary education choice conditional on the
type of secondary school is not necessarily positively correlated with family background
(see section 1.5.1).

For Germany it has been claimed that better educated individuals are more likely to
work in industries which pay higher salaries. This hints at an upward bias of the OLS
estimates when neither occupation nor industry controls are included in the specification.
In accordance with previous findings (see, for example, Winkelmann, 1994), the inclusion
of firm size dummies in the regression of the entire sample reduces returns to education
slightly. The separate regressions for each secondary school type reveal a slightly different
picture. Firm-size dummies are largely significant for Hauptschule graduates, but mostly
insignificant for Realschule and Gymnasium graduates. The firm size dummies are not
even jointly significant for these groups. The values of the 95 and 99 percentile of the
F(4,00) are 2.37 and 3.34 respectively which compare to observed F-statistics of 1.2 for
Realschule graduates and 2.8 for Gymnasium graduates. This finding may be explained
by the fact that the percentage of graduates from Hauptschule is highest in such different
vocational fields such as craft, domestic science or industry, while graduates from the
Gymnasium usually choose areas such as civil service, banking and commerce.

5The completion of a vocational training program generally takes three years for Hauptschule and
Realschule graduates and two years for graduates from a Gymnasium. To calculate annual returns to
university (including technical colleges), I assume that it takes five years to accomplish a university
degree.
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Table I.1. Summary of Returns to Education

Full Paw =0 P =0 Poy= " Ppw= OLS

Model Py =0  pg, =0
Hauptschule
Vocational 0.130 0.140 0.156 0.130  0.157** 0.157**
Pow -0.001 - 0.005 - -0.032 -
Pow 0.034 0.026 - 0.050 - -
Psv -0.864***  -0.864** -0.708** - - -
Realschule
Vocational 0.771**  0.769**  0.269**  0.752**  0.274** 0.273**
Pew -0.066 - -0.033 - -0.034 -
Pow -0.527%  -0.611°* - -0.696** - -
Psv 0.763** 0.742 0.264 - - -
Gymnasium
Vocational 0.697*%  0.389*%*  0.431** 0.378** (.425** 0.425%*
University 1.445%* 0.587  0.685**  0.563** 0.672** 0.670**
Pew 0.00 - 0.058 - 0.054* -
p -0.506** 0.081 - 0.107 - -
Psv -0.842 -0.843 0.309 - - -
Log Likelihood | -1.631 -1.632 -1.634 -1.633 -1.634 -1.634

Vocational refers to a dummy for vocation training. Full Model imposes no constraints on .., P
and Py, Psyr Pew a0d Py, are the correlation coefficients between secondary school/
post-secondary Equation, secondary education/wage equation and post- secondary education/wage
equation, respectively. Number of observations: 1702 for all models. ** Significant at 5 percent level.

** Significant at 10 percent level.

Table /.1 presents a summary of the maximum likelihood estimates of the returns to
post-secondary education which account for endogeneity and selection.’

The results of the model clearly show that OLS estimates are biased. The direction
of the bias however is ambiguous. OLS biases returns to vocational training upwards
for Hauptschule graduates but downwards for Realschule and Gymnasium graduates.
As a consequence the differences in returns increase substantially. Returns to a voca-
tional training degree are more than five times higher for Gymnasium graduates than for
Hauptschule graduates. Differences in annual returns are even larger. One year of voca-
tional training increases earnings of Hauptschule, Realschule and Gymnasium graduates
by 0.04%, 0.26% and 0.35% respectively.

The difference in the university dummy between OLS and the full model is striking. It
is the result of the two large negative correlation coefficients p,, and p,,,.The correlation
coefficient among educational equations and earnings equation may be significantly neg-
ative according to human capital theory as lower-wage individuals will be more likely to
invest in schooling than higher wage individuals, holding other things equal. This arises
from the fact that foregone earnings are higher for the second group. As Blackburn and
Neumark (1995) point out, a negative correlation between education and earnings equa-

6The complete estimation results can be found in table 6.
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tion residuals or put differently a downward bias in the OLS estimates may continue to
exist even if ability is not controlled for, if higher-ability individuals face higher costs in
terms of foregone earnings costs at the margin. In table I.1. it can be seen in the model on
the right with p,,=p,,=0, that the correlation coefficient between secondary school and
earnings equation p,, is insignificant at the 10% level for all the groups. This may point
out that secondary school choice and future income are not determined simultaneously
which is not surprising as the former generally is made at the age of 10.

Contrary to this, p,,, (the correlation coefficient between post-secondary education and
earnings equation) is significant for Realschule and Gymnasium graduates. This finding
may be the result of selection or due to measurement error in the educational attainment
variables. The latter may lead to a correlation between the measured post-secondary edu-
cation degree and the earnings equation. However, the fact that post-secondary education
degrees and not years of education are used in this estimation suggests that measurement
errors due to misreporting do not play an important role.

Post-secondary education enters the earnings equation in the form of an endogenous
dummy. As explained in section 3 the endogenous dummy model implicitly imposes that
all coefficients except the constant are the same among the types with different post-
secondary education choices but the same secondary school degree. This assumption can
be loosened by including interaction terms in the earnings equation. Besides the estimates
of the basic specification, estimates with interaction terms are used to calculate earnings
differential, as they allow for interesting insights.

Evidence on the predicted earnings differentials under random assignment is presented
in table/.7. Given the assumption that an individual could be randomly assigned to two
different secondary schools, these earnings differentials explain the respective percentage
differences in earnings. They ignore selection. OLS estimates, for example, suggest that
a married man with 15 years of experience and a vocational training degree earns 39%
more if he obtained a Gymnasium instead of a Hauptschule degree. Earnings differentials
based on OLS estimates are throughout positive, increase with years of experience and
are largest between Gymnasium and Hauptschule. Differences in earnings for individuals
without a vocational training degree are very low, and the other three models reveal even
negative earnings differentials. This may hint at the fact that individuals which have
a higher secondary school degree, but do not continue with post-secondary education
exhibit a bad signal.

Unconditional and conditional predicted earnings, which consider selection in the two
full models, can be looked up in table /.8. The unconditional earnings is the mean earnings
prior to the secondary school choice, that is E(w;) with j = Hauptschule, Realschule or
Gymnasium. Or put differently, it is the average predicted value of the monthly earnings
(for Hauptschule, Realschule and Gymnasium graduates) taken over all individuals in the
sample. Unconditional earnings predictions are higher in the models where selection is
not accounted for. But what is more striking is the fact that the models with interaction
terms predict unconditional earnings for Gymnasium graduates which are twice as high as
the prediction of their respective counterparts without interaction terms. This may arise
from the fact that heterogeneity still plays a role among Gymnasium graduates because
Gymnasium graduates face the additional choice of going to university.

The conditional earnings is the mean earnings conditional on the secondary school
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choice. The diagonal elements in the first part of table I.8. provide information on
E(w;|S = k) for k = j. Again j refers to Hauptschule, Realschule or Gymnasium.
For example, 3238.13 DM is the average earnings of Hauptschule graduates who actually
choose to go to Hauptschule. These elements are rather similar among the models. The
major difference lies in the fact that the models with interaction terms predict signifi-
cantly higher conditional earnings for Gymnasium graduates. While the models without
interaction terms predict earnings differentials of approximately 30%, these differentials
amount to 50% when interaction terms are included. Comparing conditional earnings
with unconditional earnings, it can be seen, that conditional earnings are always higher
for Hauptschule graduates and lower for Realschule graduates. As for Gymnasium grad-
uates this again depends on the type of model: unconditional earnings are higher in the
models with interaction terms but lower in the models without them.

The off-diagonal elements in this part of the table shed light on E(w;|S = k) for k # j,
the so called counter-factuals. For example, 3025.73 DM corresponds to E(wg|S = H)
which is the expected potential earnings of a Hauptschule graduate would he have chosen
to go to Realschule. Conditional on a certain type of secondary school earnings increase
from the left to the right. This means that a certain secondary school graduate would have
earned less if he would have chosen a lower type of secondary school degree, but more
if he would have chosen a higher type secondary school degree. Moreover, all models
suggest that the expected earnings of a Hauptschule graduate who actually choose to go
to a Gymnasium is higher than the conditional earnings of a Gymnasium graduate. The
percentage differences among counter-factuals and the respective conditional earnings are
much more pronounced when selection is taken into consideration. The two full models
state that conditional earnings of a Hauptschule student is about 27% higher than the
earnings of a predicted Gymnasium graduate who chooses to go to Hauptschule. The
same earnings differential amounts to only 20% in the constrained models. Similarly, the
difference in earnings between a Gymnasium and a predicted Hauptschule graduate with
a Gymnasium degree is only 6% in the constrained model, but 50% (16%) in the full
model (with interaction terms). These results are in line with the findings in section 5.1
that the probability to go to university is above average for Hauptschule graduates who
actually choose to go to a Gymnasium and below average for the Gymnasium graduates
who decide to go Hauptschule if endogeneity is accounted for.

Earnings differentials in percentage between observed sample earnings and counter-
factuals, as well as conditional earnings and counter-factuals can be found in table I.9.
Earnings differentials are often called gross benefit of participating in a program which
is here, completing a certain type of secondary school. It is usually used to evaluate
the success of a program. These earnings differentials (and hence the benefit to go to a
Gymnasium) are nearly throughout positive for Gymnasium graduates. For Hauptschule
graduates the contrary is the case. According to nearly all models, they would have
been better off on average by choosing another type of school. And what is more, even
expected earnings differentials reveal the same signs. Hence, this may be an explanation
for increasing (decreasing) enrollments rates in Gymnasium (Hauptschule). Furthermore,
it can be observed that not accounting for endogeneity underpredicts the earnings gains
of going to a Gymnasium for those who went and the losses of those who did not complete
a Gymnasium degree.
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Do the negative earnings differentials for Hauptschule and Realschule graduates in-
dicate that they are not rational? The negative earnings differential may be the result
of the peculiarity of the German education system, that individuals are selected into the
three different types of secondary schools at the age of ten. Mobility among these schools
increased largely during the 80’s, but was not very common before and hence does not
apply to most of the individuals in my sample. The rigidity of the system may have
resulted in misallocations and prevented the agents of making optimal decisions. More-
over, unemployment rates affect the three secondary school groups differently. During
the 80’s unemployment rates of Hauptschule students increased twice as much as those of
students from the Realschule or Gymnasium. And individuals without vocational quali-
fication faced the highest growth in unemployed compared to those with post-secondary
education degrees. Unemployment rates among university graduates increased. This sug-
gests that the characteristics of those in work and out of work differ. Accounting for
differences in unemployment rates may reveal a different picture.

The estimation results presented above clearly show that OLS estimates are biased.
The direction of the bias however is ambiguous. OLS biases returns to vocational train-
ing upwards for Hauptschule graduates but downwards for Realschule and Gymnasium
graduates. One year of vocational training increases monthly earnings of Hauptschule,
Realschule and Gymnasium graduates by 4%, 16% and 33%, respectively. Accounting
for endogeneity and selection thus, reveals that annual returns to vocational training are
eight times higher for Gymnasium graduates than for Hauptschule graduates and that
returns to vocational training differ to a much larger extend among the three types of
secondary school than OLS estimates suggest.

1.6 Conclusion

In the previous sections I present a simultaneous equation model with endogenous dummy
variables and switching which captures the basic features of the German education system.
Using this model I estimate average returns to post-secondary education in Germany and
calculate earnings differentials among the different types of secondary school. Moreover,
I analyze differences in post-secondary choice behavior, address the question whether
selection into post-secondary education matters and whether post-secondary education
should be treated endogenously.

I find that the relation between parents’ education level and the probability to go to
a higher secondary school is throughout positive. The relation between parents educa-
tion and post-secondary education choices is much weaker and not unambiguous. The
correlation coefficient between secondary school and post-secondary education equation
is significantly different from zero for all three groups. As a consequence, not accounting
for selection, underpredicts the probability to go to university for a Gymnasium graduate
and overpredicts probability of a Hauptschule student to perform vocational training.

The results reveal that the three secondary school groups differ not only in their
post-secondary education choices, but also in their returns to vocational training. When
selection into the type of secondary school is considered and endogeneity of post-secondary
education in the earnings equation is allowed for, annual returns to vocational training
are eight times higher for Gymnasium graduates the for Hauptschule graduates. Not
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surprisingly, annual returns to vocational training increase with the level of secondary
school.

Endogeneity of secondary school and post-secondary education matter. This implies
that OLS estimates are biased. However, the direction of the bias is not unidirectional.
Concerning returns to vocational training, OLS overstates returns for Hauptschule grad-
uates by about 20 % but understates returns for Gymnasium graduates by 60 %. Returns
to university are more than twice as high as OLS suggests.

The model presented in this study can be extended in three directions: The first one
is to account for the high complexity of the Germany education system and to expand
the set of post-secondary education choices. The second points towards including addi-
tional endogenous variables such as experience and hours. Third, unemployment should
be considered. It affects the three secondary school groups to a different extent. During
the 80’s unemployment rates of Hauptschule students increased twice as much as those of
students from the Realschule or Gymnasium. And individuals without vocational quali-
fication faced the highest growth in unemployed compared to those with post-secondary
education degrees. This suggests that the characteristics of those in work and out of work
differ. Controlling for this potential "composition bias" may provide fruitful insights in
the "real" differences of returns to education in Germany.
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Tables

Table 1.2. Descriptive Statistics

Total | Haupt- Real-
schule No Voc Voc schule No Voc Voc
#observations 1702 971 135 836 346 25 321
Means
Earnings 3741.1 | 3386.9 2907.2 3464.4 | 3642.3 2133.0 3759.9
Experience 1.888 2.193 2.325 2.171 1.536 0.792 1.594
Married 0.634 0.670 0.615 0.679 0.546 0.120 0.579
Mother Realschule 0.101 0.039 0.037 0.039 0.116 0.000 0.125
Mother Gymnasium 0.024 0.004 0.000 0.005 0.014 0.040 0.012
Mother Post-sec. Edu | 0.444 0.341 0.230 0.359 0.566 0.760 0.551
Father Realschule 0.108 0.051 0.022 0.056 0.156 0.160 0.156
Father Gymnasium 0.079 0.016 0.007 0.018 0.061 0.080 0.059
Father Vocational 0.766 0.780 0.689 0.794 0.798 0.840 0.794
Father University 0.073 0.009 0.007 0.010 0.064 0.080 0.062
Father Independent 0.161 0.154 0.170 0.152 0.162 0.160 0.162
Father White-collar 0.175 0.100 0.067 0.105 0.240 0.240 0.240
Father Civil Servant 0.129 0.072 0.037 0.078 0.118 0.200 0.112
Standard Deviations

Earnings 1747.02 1168.19 995.52 1176.03 1543.47 &819.35 1525.20
Experience 1.181 1.193 1.366 1.162 1.091 0.789 1.090

Code see Table 1. No Voc = no vocational training degree. Voc = vocational training degree. Uni = university.
Independent refers to independent worker.
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Table 1.2 (continued). Descriptive Statistics

Gym—
nasium No Voc Voc Uni
#observations 385 37 103 245
Means
Farnings 4723.2 22525  3875.6 5452.7
Experience 1.438 0.746 1.435 1.543
Married 0.621 0.216 0.544 0.714
Mother Realschule 0.244 0.270 0.243 0.241
Mother Gymnasium 0.083 0.108 0.049 0.094
Mother Post-sec. Edu | 0.592 0.568 0.641 0.576
Father Realschule 0.205 0.189 0.165 0.224
Father Gymnasium 0.255 0.297 0.252 0.249
Father Vocational 0.701 0.676 0.680 0.714
Father University 0.242 0.216 0.233 0.249
Father Independent 0.177 0.189 0.146 0.188
Father White-collar 0.304 0.351 0.330 0.286
Father Civil Servant 0.283 0.216 0.214 0.322
Standard Deviations
Earnings 2576.66 1870.53 1854.74 2594.41
Experience 0.980 0.469 1.055 0.965

Code see Table 1. No Voc = no vocational training degree. Voc = vocational training

degree. Uni = university. Independent refers to independent worker.

21



Table 1.3. Secondary School Equation

Full Model Constrained Model
Coefficient Standard | Coefficient Standard
Error Error
Constant -0.838** 0.085 -0.848** 0.084
Mother Realschule 0.161°** 0.093 0.397** 0.115
Mother Gymnasium 0.575%* 0.227 0.639** 0.238
Mother Post-secondary Education | 0.207** 0.060 0.232%** 0.067
Father Realschule 0.509** 0.107 0.442%* 0.110
Father Gymnasium 0.684** 0.195 0.574** 0.217
Father Vocational Training 0.188** 0.093 0.178%* 0.092
Father University 0.823** 0.227 0.814** 0.245
Father Independent Worker 0.310** 0.090 0.308** 0.090
Father White Collar 0.606** 0.090 0.581 0.090
Father Civil Servant 0.651** 0.102 0.664** 0.101
Threshold School ¢ 0.702** 0.034 0.707** 0.034
Log Likelihood -1.6314 -1.6344
#observations 1702 1702

Full Model imposes no constraints on pg,, P, and p,,,. Constrained Model imposes that

Pso = Psw = Pow = 0- Psp» Psyw and p,,, are the correlation coefficients between secondary

school and post-secondary education equation,secondary school and wage equation and

post- secondaryeducation and wage equation, respectively. * Significant at 5 percent level.

22



Table 1.4. Post-secondary Education Equation

Full Model Constrained Model

Coefficient SE | Coefficient SE
Hauptschule
Constant 0.405*%%  0.127 | 0.833** 0.106
Father Realschule -0.160 0.275 0.384 0.303
Father Gymnasium -0.180 1.042 0.526 1.256
Father Vocational Training 0.038 0.131 | 0.263** 0.120
Father University -0.954 0.979 -0.299 1.198
Father Independent Worker -0.188 0.121 -0.005 0.140
Father White Collar Worker -0.289 0.202 0.185 0.195
Father Civil Servant -0.212 0.255 0.336 0.266
Pev -0.864**  0.156 - -
Realschule
Constant 0.311 0.931 | 1.760** 0.357
Father Realschule 0.434 0.355 0.128 0.535
Father Gymnasium 0.554 0.708 -0.005 1.661
Father Vocational Training 0.025 0.362 -0.256 0.362
Father University 0.188 0.951 -0.268 1.701
Father Independent Worker 0.173 0.228 -0.092 0.323
Father White Collar Worker | 0.572**  0.268 -0.084 0.281
Father Civil Servant 0.299 0.452 -0.388 0.499
Pso 0.763 0.279 - -
Gymnasium
Constant 2.348%*F*F  0.151 | 0.729** 0.273
Father Realschule -0.216* 0.131 0.036 0.183
Father Gymnasium -0.423**  0.173 -0.358 0.229
Father Vocational Training 0.032 0.132 0.506* 0.270
Father University -0.202 0.238 | 0.717** 0.351
Father Independent Worker | -0.296**  0.131 0.232 0.206
Father White Collar -0.495**  0.116 0.033 0.194
Father Civil Servant -0.391**  0.137 | 0.400** 0.201
Threshold university cq 0.738%%  0.077 | 0.978** 0.089
Psv -0.842**  0.063 - -
Log Likelihood -1.6314 -1.6344
Fobservations 1702 1702
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Table 1.5. Probabilities to Pursue Post-Secondary Education

Hauptschule | Realschule Gymnasium
Vocational Vocational | Vocational University
Training Training Training
conditional on
Full Model
Hauptschule 0.861 0.529 0.003 0.997
Realschule 0.391 0.922 0.049 0.949
Gymnasium 0.090 0.986 0.268 0.634
Constrained Model
Hauptschule 0.861 0.933 0.293 0.583
Realschule 0.877 0.928 0.282 0.606
Gymnasium 0.896 0.914 0.267 0.637
unconditional
Full Model 0.590 0.712 0.072 0.905
Constrained Model 0.872 0.928 0.285 0.600

0.003 e.g. is ZH H(ngmnasmm = 1|H)/NH H refers to Hauptschule.
Ny is the number of Hauptschule graduates.
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Table 1.6. OLS Earnings Equations

All Hauptschule Realschule Gymnasium

Coef SE Coef SE Coef SE Coef SE
Constant 7.152%% 0.036 | 7.429%* 0.042 | 7.145%* 0.073 | 6.833** (.087
Realschule 0.139**  0.023
Gymnasium 0.091*%* 0.033
Vocational Training | 0.217** 0.028 | 0.157** 0.029 | 0.273** 0.069 | 0.426** 0.085
University 0.570**  0.043 0.670**  0.081
Experience 0.612*% 0.035 | 0.377** 0.042 | 0.754** 0.072 | 0.969** 0.098
Experience”2 -0.113** 0.008 | -0.066** 0.009 | -0.139** 0.017 | -0.201** 0.025
Married 0.134** 0.023 | 0.136** 0.028 | 0.077* 0.045 | 0.208** 0.057
R"2 0.434 0.267 0.513 0.554

Dependent variable: log monthly earnings. SE refers to standard error.

** Significant at 5 percent level. * Significant at 10 percent level.
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Table 1.7. Predicted Earnings under Random Assignment

Full Model | Full Model | OLS OLS
Interaction Interaction

Vocational Training, experience 15, married
Realschule/Hauptschule 24.39 24.27 19.04 18.38
Gymnasium/Hauptschule 2.94 35.56 38.99 43.87
Gymnasium/Realschule -17.24 9.17 16.77 21.53
Vocational Training, experience 15, not married
Realschule/Hauptschule 34.18 32.91 26.27 24.70
Gymnasium/Hauptschule -5.26 28.18 29.34 35.63
Gymnasium/Realschule -29.34 -3.56 2.43 8.76
No Vocational Training, experience 15, married
Realschule/Hauptschule -34.48 -15.04 6.00 40.11
Gymnasium /Hauptschule -41.61 -12.91 6.21 -4.09
Gymnasium/Realschule -10.99 2.51 0.20 -31.55
Vocational Training, experience 10, married
Realschule/Hauptschule 12.30 13.09 8.00 8.00
Gymnasium /Hauptschule -8.24 14.80 22.38 20.92
Gymnasium/Realschule -18.29 1.51 13.31 11.96
Vocational Training, experience 20, married
Realschule/Hauptschule 32.71 31.92 26.19 25.61
Gymnasium/Hauptschule 8.44 47.99 47.65 58.88
Gymnasium/Realschule -18.29 12.99 16.66 26.49

In percent. Interaction refers to an extension of the basic specification, including interacation

terms of post- secondary education dummies and experience, as well as experience squared.
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Table 1.8. Predicted Earnings

Wage Unconditional

Hauptschule Realschule Gymnasium Wage
conditional on
Full Model
Hauptschule 3238.13 3015.73 6360.42 3092.81
Realschule 2807.23 3387.45 5550.53 3445.45
Gymnasium 2522.86 3426.38 4219.66 3241.39
Full Model with Interaction Terms
Hauptschule 3236.96 3709.33 5852.12 3082.21
Realschule 2843.25 3419.77 4230.62 3552.82
Gymnasium 2555.23 4884.85 5035.79 6641.38
Constrained Model
Hauptschule 3236.88 3901.65 4475.74 3086.05
Realschule 2993.03 3462.24 4081.22 3565.82
Gymnasium 2689.84 3470.43 4248.33 3959.81
Constrained Model with Interaction Terms
Hauptschule 3230.47 3973.27 5271.38 3076.11
Realschule 2990.11 3517.76 4386.60 3759.23
Gymnasium 2687.21 4949.87 4935.27 7329.85

Conditional wage is E(wj|S = /{J) with j corresponding to the vertical and k to

the horizontal references. Unconditional wage is E(wj) taken over all individuals

in the sample. j and k take the values Hauptschule, Realschule or Gymnasium.

Earnings are expressed in US dollars.
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Table 1.9. Earnings Differentials

wage differential expected wage differential
wy s (e E(wg|H) E(wg|R) FEuwg|G)
Full Model
- E(wg|H) | 10.96 6.87
- E(wg|H) | -87.79 -96.42
- E(wy|R) 22.93 17.13
- E(wg|R) -52.39 -63.86
- E(wy|QG) 42.47 35.61
- E(wg|G) 27.46 18.80
Full Model with Interaction Terms
- E(wg|H) | -9.52 -14.59
- E(wg|H) | -72.78 -80.79
- E(wy|R) 21.94 16.86
- E(wg|R) -16.15 -23.71
- E(wy|G) 42.32 45.90
- E(wg|G) -3.42 3.00
Constrained Model
- E(wg|H) | -15.20 -20.54
- E(wg|H) | -32.15 -38.27
- E(wy|R) 17.83 13.55
- E(wg|R) -12.05 -17.88
- E(wy|G) 35.69 28.80
- E(wg|G) 26.52 18.31
Constrained Model with Interaction Term
- E(wg|H) | -17.31 -22.99
- E(wg|H) | -55.64 -63.18
- E(wy|R) 17.91 15.00
- E(wg|R) -20.43 -24.70
- E(wy|G) 36.36 39.10
- E(wg|G) -4.80 -0.30

w refers to wage and subindices H,R and G to Hauptschule, Realschule and

Gymnasium respectively. w refers to the actual wages received. In percent.
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Appendix

German Post-secondary Education System

Figure 1 abstracts from the fact that special schools exist which offer graduates from
Hauptschule or Realschule the opportunity to accomplish the respective subsequent sec-
ondary school degree. Furthermore, Realschule graduates to attain technical colleges (see
below). However, only few individuals in my sample take these options.

Vocational training can be accomplished through different types of training but its
heart is the apprenticeship. In order to perform an apprenticeship students apply to
firms or master craftsmen. They receive earnings which increase with each year of the
apprenticeship but remain considerably below post-apprenticeship earnings. Completion
of an apprenticeship takes two or three years depending on the secondary school degree.

Apprenticeship is also called the dual system as it combines training-on-the-job and
class-room schooling. It is offered for a large variety of economic sectors, for blue-collar as
well as white-collar jobs. For each profession which is allowed to offer an apprenticeship
state regulations exist. Oral, written and practical exams are set at the federal level
and conducted by the industry chambers. The cost of apprenticeships is shared by the
firms, the state and the federal government. Training centers, for companies which do
not have their own classroom training, are jointly funded by local chambers of commerce
and industry and the Federal Ministry of Education and Science.

Specialized vocational schools provide a further range of post-secondary vocational
training choices. There exist part-time and full-time vocational schools on a lower level,
which allow to receive a general preparation for an occupation (Berufsschulen or vocational
schools), as well as specialized vocational schools (Fachschulen or Trade and Technical
schools), health schools or schools for public administration on a higher level. Latter are
attended usually after several years of work experience. All programs last between one
and two years.

Academic education can be pursued in universities or technical colleges (Fachhochschulen).
Technical colleges provide an applied professional formation for professions which require
the application of scientific knowledge and methods. Studies are offered in fields such as
engineering, economics, social studies, agriculture and design.

GSOEP

The German 95% Sample of the Socioeconomic Panel (GSOEP) is a longitudinal
survey of private households and persons. Initiated in 1984 in the Federal Republic of
Germany (FRG), it was expanded to the territory of the German Democratic Republic in
June 1990. The sample population consists of the population that lives and receives their
income in Germany independent of their nationality. 12245 persons above 16 years in
5921 households were included in the first wave (annual survey). This number decreased
to 8467 persons (ca.70%) in 4389 households in 1997 for the West-SOEP.

The participation in the SOEP is voluntary. Consequently, in contrast to social secu-
rity records the sample is not capped and information about incomes above the respective
annual social security earnings cap is available. Furthermore, records of individuals are
not linked with records of spouses. Disadvantages of voluntary participation are that the
number of non-responses or implausible values is high and that monthly earnings are often
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rounded off to 100 or 1000 DM. Additionally, voluntary participation leads to a bias in
favor of the middle class.

Annual Individual Labor Earnings

As the German tax and transfer system makes it extremely difficult to control for all
the factors that determine the post-government income at the individual level, post-tax la-
bor earnings are used here. According to the GSOEP methodology labor earnings include
earnings and salary from all employment including training, primary and secondary jobs,
and self-employment, plus income from bonuses such as 13th month pay, 14th month pay,
Christmas bonus pay, holiday bonus pay, miscellaneous bonus pay, overtime, and profit-
sharing. Monthly earnings then are calculated by dividing annual earnings by twelve.
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2 Trade and Human Capital Accumulation - Evi-
dence from US Immigrants

2.1 Introduction

Theory identifies the effect of trade on on-the-job human capital accumulation as an im-
portant channel through which trade may enhance economic growth. But whether trade
increases or decreases on-the-job human capital accumulation is ambiguous from a theo-
retical point of view. Trade may foster the acquisition of human capital by facilitating the
transfer of ideas and technology from technologically more advanced countries to less ad-
vanced economies. Technology transfer affects human capital accumulation through two
channels. First, implementing and working with a new technology increases the knowl-
edge of workers. On-the-job learning is hence a by-product of trade. Second, trade may
lead to an increase in wages of skilled relative to unskilled workers inducing workers to
invest more in human capital (e.g. Hall and Jones (1999), Pissarides (1997) and Goh and
Olivier (2002)).

Opening up to trade may also theoretically reduce on-the-job human capital accumu-
lation. If some productive activities carry a higher rate of skill acquisition than others,
moving from autarchy to free trade may depress learning-by-doing. This happens if trade
induces countries to import high-quality goods rather than to produce them (Stokey
(1991) and Young (1991)).7

Approaching the question whether trade increases of decreases on-the-job human cap-
ital accumulation empirically requires a measure of on-the-job accumulation of human
capital, such as the return to experience. Cross-country data on returns to experience is
not well suited to estimate the effect of trade on human capital accumulation since the
return to experience is determined by the price of on-the-job human capital, as well as
its quantity and quality. The identification of cross-country differences in human capi-
tal accumulation requires to hold this price constant across countries. But the price of
on-the-job human capital is a function of country-specific variables such as technology,
supply of human capital, labor market institutions and governmental quality.

If all these country-specific variables were constant across time, panel data would
be a solution to this problem. But panel data on cross-country returns to experience
is generally not available. Moreover panel data could not solve another fundamental
problem. Opening up to trade does not only change commodity prices, it also affects
relative factor prices and hence the price of human capital.® As a consequence, observing
higher returns to experience in more open economies does not allow to conclude that trade
increases on-the-job human capital accumulation.

These problems are likely to explain why there exist very few empirical studies about
cross-country differences in on-the-job human capital accumulation. The empirical strat-
egy pursued in this chapter overcomes these issues as it does not rely on cross-country
data. Instead, it uses data on US immigrants from different source countries to estimate

"Routine or traditional production techniques, for example, are likely to be associated with less learning
than more complex, technology-intensive tasks (Lucas (1988, 1993)).

8 According to the Stolper-Samuelson theorem the relative reward of a factor that is more intensively
used in the production of a good increases as the price of the good rises.
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US returns to home country experience. These returns are measured within the same
labor market and are therefore not affected by cross-country differences in the price of
on-the-job human capital. Furthermore, the US labor market is characterized by a rela-
tively low level of labor market regulation which assures that wages and hence estimated
returns to experience are related to productivity.

I provide evidence of a positive and significant effect of home country trade on returns
to home country experience of US immigrants, indicating that trade enhances the accu-
mulation of on-the-job human capital. High investment rates per worker, which can be
considered a precondition for technology adoption, and strong governments and institu-
tions have a positive and significant effect on returns to home country experience. The
positive effect of trade on returns to home country experience persists when restricting
the sample to developing countries, providing empirical evidence for the hypothesis that
trade increases learning-by-doing through technology transfer even in less developed coun-
tries. It is robust to the issues of self-selection, heterogeneity in returns to experience and
English speaking origin and is unlikely to be the result of unobserved cultural background.

The remaining part of this chapter is organized as follows. The next section provides
a short summary of the related literature. Section 3summarizes the empirical strategy.
Section 4discusses data and provides a preliminary data analysis. The main results are
presented and discussed in section 5. Section 6performs a series of robustness checks. The
final section concludes.

2.2 Related Literature

Human capital accumulation on the job, either through learning by doing or formal train-
ing does not come for free. Individuals have to invest time, effort and monetary costs
in terms of direct training costs and foregone earnings in order to increase their human
capital. How does trade influence this individual investment decision?

A standard model which provides basic insights into the human capital investment
decision is the Ben Porath Model (Ben Porath (1967)). This model predicts that the
optimal amount of human capital investment depends on the wage rate per unit of human
capital, the cost of training and the rate of obsolence. Bartel and Sicherman (1998) show
that in the Ben Porath Model an increase in the wage rate per unit of human capital
unambiguously increases investment in each period. Raising the productivity of human
capital may reduce the cost of training and/or increase the value of time in training
relative to work. Both changes enhance investment in training. On the other hand, the
introduction of new work processes may make existing human capital obsolete. A higher
rate of obsolence of human capital may lower investment in human capital.

If opening up to trade induces countries to specialize in the production of goods whose
production technology carries a low rate of learning, then human capital accumulation is
likely to decrease. But if trade leads to technology transfer then opening up to trade may
speed up learning in technologically less advanced countries because implementing and
working with the new technology increases the knowledge of workers. This positive effect
of trade on human capital accumulation is reinforced if the transferred technology is skill
biased by raising the demand for skilled workers relative to unskilled workers permanently.
A higher relative demand for skilled workers leads to an increase in the wage rate per unit
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of human capital, triggering human capital investment. At the same time the transfer
of skill-biased technologies may depress investment in human capital if, for example, the
introduction of new products or production technologies makes existing skills obsolete at
a faster rate.’”

Consistent with the idea that trade increases the demand for skilled labor, there exists
empirical evidence of a positive association between trade and relative wages of skilled
workers. Using cross-country data, Denny, Harmon and Lydon (2001) identify higher
returns to education in more open countries. Several country studies that analyze the
effect of trade on relative wages of skilled and unskilled workers conclude that technology
transfer is the most likely reason for the increase in wage inequality (e.g. Robbins (1994,
1995), Hanson and Harrison (1994)).

Still, observing higher relative wages in more open economies does not allow to con-
clude that trade enhances human capital accumulation since relative wages are likely to
be affected by country specific factors, such as technology, supply of human capital or
labor market regulations. Direct evidence on the relation between trade and human cap-
ital accumulation is far from conclusive. Using a cointegration analysis, Chuang (2000)
finds a bidirectional Granger causality between exports and the share of individuals who
have attained higher education in Taiwan. Alcala and Ciccone (2001) conclude that trade
increases productivity in the cross-country context, but find no statistically significant as-
sociation between openness and the average level of human capital, as measured by years
of education. None of these studies analyzes the effect of trade on on-the-job human
capital accumulation.

This is not the first study using data on US immigrants in order to deduce informa-
tion about their country of origin. Hanushek and Kim (1999) and Bratsberg and Terrel
(2002), for example, analyze the effect of home country school quality on earnings of US
immigrants. Hanushek and Kim (1999) find a strong and positive effect of international
math and science test scores on earnings and returns to education of US immigrants.
Bratsberg and Terrel (2002) conclude that holding per-capita GDP constant, immigrants
from countries with lower pupil-teacher ratios and greater expenditures per pupil earn
higher returns to education in the US. Borjas (1998) provides empirical evidence about
the effect of source country characteristics on US immigrant quality. This is the only
study to my knowledge that relates openness to earnings of US immigrants. He finds no
significant effect of openness on the log entry wage of US immigrants when controlling for
country fixed effect and/or educational attainment. None of these studies analyzes the
effect of home country characteristics on on-the-job human capital accumulation of US
immigrants.

2.3 Estimating the Effect of Trade on Returns to Experience

This chapter addresses the question whether trade increases or decreases on-the-job human
capital accumulation by relating US returns to home country experience of immigrants
to home country openness. The methodology used is similar to the two-step procedure

9The transfer of new technologies may not only affect the optimal amount of human capital investment,
but also the types of skills which workers would like to acquire. Workers may, for example, be more likely
to invest in the accumulation of skills that are more highly valued at the world technology frontier.
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proposed by Card and Krueger (1992). The first step consists of estimating a Mincerian
earnings equation to obtain estimates of country-specific returns to home country ex-
perience. In the second step, these estimated returns to home country experience are
regressed on a measure of home-country openness and other control variables.

In the first step, a Mincerian earnings equation is estimated for each country sepa-
rately. This equation relates log of earnings to years of schooling, potential labor market
experience and its square. Labor market experience of immigrant ifrom country jcan be
decomposed into pre-migration experience (H;;) and post-migration experience (U;;). As-
suming that the effect of experience in a country is linear in experience and its square, the
earnings function of immigrants who completed their education in their source country
can be written as

In Yij = Oy + ﬁjSij + Hleij + QQJHE] + 71jUij + 72jUz‘2j + 77” (6)
The return to home country experience equals %HTZJ' = 01; + 205;H. 0y, is the slope

of the log earnings experience profile. fy; captures the curvature and is usually negative,
leading to the familiar concave experience earnings profile. H is the number of years at
which returns to home country experience are evaluated.

The coefficients in equation (6) are not held constant across countries since there exists
convincing evidence that the intercept as well as returns to individual characteristics of US
immigrants, such as education or time spent in the US, are likely to vary across countries
of origin. Borjas (1998), for example shows, that the log entry wage varies with source
country characteristics. Hanushek and Kim (1999) and Bratsberg and Ragan (2002)
provide evidence that returns to education vary substantially across countries, reflecting
both differences in quality of education and transferability of skills.

The question whether trade increases or decreases on-the-job human capital accumu-
lation is addressed in this study by relating home country openness of US immigrants to
their returns to home country experience. Assuming a linear relation between openness
and return to experience, this question translates into

01, +205;H = apg + by Open;. (7)

where Open; is some measure of openness in country j. A positive (negative) sign
of the estimator of the coefficient by indicates that trade increases (decreases) on-the-
job human capital accumulation. The marginal effect of openness on returns to home
country experience is restricted to be constant across countries in specification (7). This
assumption will be relaxed during the empirical analysis for some specifications and by
will be allowed to vary for sub-groups of countries.!’

100penness does not only vary across countries but also over time ¢, that is
015t +2025:H = aji + gir + bHOpenj;. (8)

Identifying the home country fixed effect (a;x) and the time effect (g.z) requires to construct a panel
data set on returns to experience. This is severely constrained by the limited amount of observations
available for a large number of countries in the US Censuses.
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Relying on the fact that the return to experience captures productive capabilities at-
tributable to on-the-job human capital investment, this estimation strategy requires to
exclude that factors that are not related to on-the-job human capital investment may gen-
erate the upward slope of the experience earnings profile at the beginning of a worker’s
career. In a search environment, for example, wages may grow with labor market ex-
perience because workers may improve the quality of their jobs by means of job search
(see for example, Jovanovich (1979)). Moving to the United States is likely to imply for
immigrants that the search capital is lost. Employer schemes to economize on costs of
monitoring (Lazear (1981)) and turnover costs (Salop and Salop (1976)) may also generate
an upward sloping experience earnings profile but are unlikely to explain positive returns
to home country experience of US immigrants.!! It is therefore reasonable to assume that
returns to home country experience of US immigrants are related to on-the-job human
capital investment.

To obtain an estimate of the return to home country experience, I substitute potential
experience L;; = H;; + U;; for home country experience H;;,

In Yij = Oy + BjS,-j + Hleij + QQJE,?] (9)
+ (71 — 015)Uij + (725 + 92j)Ui2j — (2025) Ei;Usj + ny;

where Iny;; is the log of annual earnings for immigrant ¢ from source country j. S;;
is a series of dummy variables for different degrees of schooling. U;; is measured as the
difference between the census year and the year at the midpoint of the year of immigration
bracket.'? As can be seen from equation (9), the coefficient on U;; consists of the difference
between the return to post-migration and pre-migration experience. Potential experience
E;j is defined as age minus years of education minus six.

The second step of the two-step procedure consists of regressing the estimated returns
to experience on a measure of openness, that is

0/1\j+2(9/2\jH:aH+6HOpenj+fyHXj+uj (10)

X, is a set of observed country-specific characteristics, such as GDP per capita, in-
vestment per worker, average years of education in the home country and governmental
quality. These variables will be discussed in detail when presenting the results. Unob-
served country-specific characteristics are captured by u;.

Under the assumption that openness affects only the slope of the earnings-experience
profile but not its curvature, the efficiency of the estimator of 3, could be improved by
estimating the effect of openness in one step. The two-step procedure, however, has several
important advantages. First, it provides a straight-forward interpretation of the results
by allowing to estimate the effect of openness on returns to home country experience and
not only on the slope of the earnings-experience profile. Second, being computationally

Tn these models wages grow because firms defer compensation in order to prevent workers from
shirking (Lazear (1981)) or in order to induce a self-selection of heterogeneous workers that enhances
productivity (Salop and Salop (1976)).

2Data on US immigrants is taken from the 1980 and 1990 US Censuses.
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less burdensome it facilitates the estimation of extremely flexible forms of the first stage
regression. In one of the specifications presented below returns to experience are, for
example, allowed to vary with level of education. Third, it allows to illustrate the diversity
in returns to experience across countries.

A special case of (7) is to assume that with the exception of #;; the coefficients on
the Mincerian equation do not vary across countries. This implies that openness can only
affect the slope of the experience-earnings profile but not its curvature.

Under this assumption, equation (9) may be written as

In yij =+ BSZ] + G/OEZ']‘ + bOEijOpenj + (92E12] — 292EijUij (11)
+(v1 — a0)U — boUs;Openj + n;;

This equation forms the starting point of my empirical analysis. The results will be
presented in the following section.

2.4 Data Analysis

My empirical analysis uses data from the 1980 and 1990 US Censuses.'® The dependent
variable of the Mincerian earnings equation is the natural logarithm of the annual wage
or salary income in the year preceding the census. The set of control variables includes
potential experience, dummies for each year of schooling, years spent in the US and
its square, married with spouse present and dummy variables indicating whether the
respondent speaks only English or speaks English very well, health limiting work, residence
in SMSA, eight census divisions and year of immigration. To control for changes in labor
market conditions a dummy indicating Census year 1980 is added to the regression and
interacted with regional and educational dummies. Interaction terms with the Census year
dummy and other explanatory variables are not statistically significant and are therefore
excluded from the specifications. Descriptive statistics are provided in table 7.1.'*

The summary statistics of trade used in this analysis is the natural logarithm of the
mean of Open, where the mean is calculated from 1970 to 1980. I will refer to this measure
as log Open.'® Using the logarithm of this summary measure of trade implies that the
effect of a one percentage point increase in Open on the dependent variable is larger the
lower the level of openness.

Table I.2 presents the results of the Mincerian earnings equation for the two censuses.
As can be seen in the last column of table 7.2, which combines the 1980 and 1990 Census,
the estimated return to home country experience evaluated at five year experience is 1.8
percent a year and declines to 1.4 percent when evaluated at ten years of experience. It
is a well documented fact that returns to home country experience of immigrants are on
average low compared to returns to experience of native born US citizens. Using data

13The data are available online at http://www.ipums.org. For more information on the data, see
Ruggles and Sobek (1997).

14 A detailed description of the data can be found in the data appendix.

15Open is defined as the ratio of imports plus exports in exchange rate US$ relative to GDP in
purchasing-power-parity US$. Other studies that use this measure are Alcala and Ciccone (2001) and
Dollar and Kraay (2002).
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from the 1970 Census, Chiswick (1978), for example, reports returns to experience of 1.4
percent for immigrants and 2.1 percent for US natives.

Adding openness to the regression and estimating equation (11) leads to the estimates
presented in table I.3. The estimated return to home country experience amounts to
2.1 percent evaluated at 5 years of labor market experience and the mean of log Open.
Imposing the constraints on by and 6, implied by equation (11) reduces the estimated
return to home country experience to 1.6 percent. The coefficient on the interaction term
between log Open and experience has a positive sign and is significant.!® Increasing Open
from 0.2 to 0.3 raises the return to home country experience by 0.2 percentage points if
coefficients are unconstrained.!” Taking a country from the 10th percentile to the 90th
percentile of log Open raises the estimated return to home country experience by 1.2
percentage points and increases to 1.3 percentage points in the constrained regression.

Based on the results, figure /.1 displays the predicted log earnings-experience profiles
for two US immigrants. Both immigrants are assumed to have the same individual char-
acteristics, but the source countries of the immigrants differ in their degree of openness.
As equation (11) imposes that neither the intercept of the Mincerian earnings equation
nor the return to individuals characteristics vary with country of origin, the intercept
of the log earnings-experience profile is the same for both immigrants. Moreover, since
equation (11) assumes that openness affects only the slope but not the curvature of the
profile, the difference in returns to experience among the two immigrants remains constant
throughout their work life.

Restricting the intercept of the Mincerian earnings equation to be constant across
countries may lead to a biased estimate of the effect of openness on the slope of the log
earnings-experience profile.'® If initial wages of US immigrants from more open economies
are higher, then the effect of openness on returns to experience is likely to be overstated.’
Controlling for country fixed effects in the last column of table 7.3 allows for cross-country
variation in the intercept and leads to an estimated return to home country experience
of 1.9 percent evaluated at 5 years of labor market experience and the mean of log Open.
When controlling for country fixed effects, the coefficient on the interaction term between
experience and openness remains significant, but drops from 0.006 to 0.002. This implies
that raising Open from 0.2 to 0.3 leads to an increase in the annual return to experience
by 1 percentage point.

As pointed out above empirical evidence suggests that not only the intercept of the

16The calculation of the standard errors takes into account heteroscedasticity and clustering. Not
controlling for clustering may lead to a serious downward bias in the OLS standard errors when adding
aggregate market variable to micro units. (see Moulton (1986, 1990))

1"The change in Open from 0.2 to 0.3 corresponds approximately to an increase from the 20th percentile
to the median value. To give an example, this change corresponds to South Korea (Open equals 0.20) as
compared to Taiwan (0.32) or Australia (0.20) as compared to Canada (0.33).

18Tt may also lead to a biased curvature of the profile.

9Immigrants from more open economies may not only have higher returns to experience, but also
higher entry wages. As pointed out above, Borjas (1998) finds no significant effect of openness on the
entry wage level of US immigrants as soon as he controls for country fixed effects and/or initial educational
attainment. However, he finds a positive and significant effect of GDP per capita on log entry wages.
Given that GDP per capita and openness are positively correlated, trade is likely to affect log entry wages
as long as GDP per capita is not controlled for.
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Mincerian earnings equation, but also the returns to individual characteristics, such as
education or post-migration experience, are likely to vary across source countries of US
immigrants. This issue can be addressed by estimating the effect of openness on returns
to experience by means of the two-step method.

2.5 Openness and Returns to Experience

The first step of the two-step method consists in estimating the Mincerian earnings equa-
tion for each country separately, yielding estimates of the country-specific returns to home
country experience.?’ Differences in returns to home country experience across countries
of origin of US immigrants are substantial. Evaluated at 5 (10) years of labor market
experience statistically significant returns range from 7.8 (6.6) percent for immigrants
proceeding from Norway, Finland and Japan to 1.4 (1) percent for Philippines, Mexicans
and Guatemalans (see table I7.4). The relatively low average return to home country
experience of US immigrants identified in previous studies is henceforth likely to be de-
termined by the fact that immigrants from Mexico form a large share of the overall US
immigrant population. Nearly 32 percent of immigrants in my sample are Mexicans.
Taking the unweighted average across the 93 countries in the sample leads to a return to
home country experience of 3.1 percent with a standard deviation of 3.7.

Returns to home country experience change with years of experience. If a country
with a higher log earnings experience slope ¢;; has a larger coefficient on the curvature
of the log earnings experience profile in absolute value then the ranking in returns to
experience of two countries may be reversed when evaluating returns at different years
of experience.?! Illustrating this fact figure 2 shows that the difference between returns
to experience of immigrants from Korea and Taiwan, for example, increases with years
of home country experience, while the contrary holds for Belgium and Portugal. For the
analysis below, I use five years of labor market experience as the year at which to evaluate
returns to home country experience experience. 22

The second step of the estimation strategy consists of regressing estimated returns
to home country experience of US immigrants on home country openness in order to
understand how trade relates to on-the-job accumulation of human capital. Table I1.5
presents the results for three different samples: all countries, non-Oil countries and non-
OECD /non-0il countries. The dependent variable is the estimated return to home coun-
try experience evaluated at five years of labor market experience in percent. As in section
4, the statistic of openness is the natural logarithm of the mean of Open, where the mean

20Returns to experience are only estimated for countries with at least 50 US immigrants that satisfy the
election criteria, using data from the 1980 and 1990 census jointly. An alternative strategy would have
been to estimate country-specific returns to experience per census year. However, variation in returns to
experience across census years is not significant, inducing me to stack the 1980 and 1990 census. This
increases the number of observations used for estimating the country-specific returns to experience and
therefore the precision of the estimates.

21This may arise, for example, if the introduction of new technologies in a country induces young
workers to invest more in on-the-job learning, but makes knowledge of older workers obsolete at a faster
rate.

22Results for other years of experience are available upon request.
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is calculated from 1970 to 1980 in order to control for short-term fluctuation.??

Regressing estimated returns to home country experience on openness yields a positive
and significant coefficient, as shown in specification (I) of table I1.5. The coefficient
amounts to 1.290 when using the entire sample and reduces slightly, when dropping the
oil exporting countries. Increasing Open from 0.2 to 0.3 raises the annual return to home
country experience by 0.5 percentage points in the non-Oil sample. Given the low returns
to home country experience of US immigrants, this effect is quite large.

Restricting the sample to non-OECD countries depresses the effect of openness on
returns to experience. Still it remains positive and significant.?* Controlling for regional
dummies in specification (/1) approximately doubles the R-square, but does not alter
the sign and the significance level of the coefficients on log Open.?’

These findings indicate a positive and significant effect of trade on returns to home
country experience of US immigrants. They do not imply that US immigrants proceeding
from more open countries receive more training in their home country. Human capital is
not completely transferable across countries. Some part of it evaporates as immigrants
cross the border since an immigrant may bring skills which are not marketable in the
US. A share of human capital accumulated on the job is firm-specific and many general
skills are tied to a particular product market or technology. As a consequence, higher
returns to home country experience do not necessarily indicate that an immigrant accu-
mulated a higher quantity of human capital during his working life. But they show that
he accumulated more skills that are valued by the US labor market.

This interpretation of returns to experience is not inconsistent with the story underly-
ing the theoretical link between openness and human capital accumulation, arguing that
immigrants accumulate skills because they are in contact with production technologies
developed in countries which are closer to the world technology frontier. But it is exactly
skills related to more advanced technologies that are likely to be valued by the US labor
market.

Confusion about the causal effect of trade on returns to experience can arise from omit-
ting variables that are correlated with both returns to experience and openness. As long
as neglected elements are fixed within regions this is of no concern as differences in unob-
servables are absorbed by regional dummies. But if a positive correlation of unmeasured
determinants of returns to experience and openness persists even after controlling for re-
gions, the estimated coefficient on openness does not reveal the causal effect of openness
on returns to experience. This issue can be solved by including country-specific variables
in the set of explanatory variables that affect returns to experience and are correlated
with log Open. Prime candidates are GDP per capita and average years and quality of
schooling.

The correlation coefficient between estimated returns to home country experience and

23 A detailed description of variables can be found in the Data Appendix.

24Standard errors are calculated using the White estimator in order to correct for heteroscedasticity.
Disturbances are likely to be heteroscedastic as the dependent variable in the second stage regression is
itself an estimated regression coefficient.

25To control for region-specific effects, I keep regional dummies in the specification if they are at least
statistical significant at the 10-percent level. There is one exception to this rule. If the deletion of a
statistical insignificant regional dummy increases the Akaike criterion, the regional dummy is kept.
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log of real GDP in the entire sample is 0.295.26 This positive association between log of
real GDP and returns to experience is not surprising. Resources devoted to schooling and
training tend to be higher in richer countries. But even after controlling for school and
training resources a significant positive effect of GDP per capita on returns to experience
is likely to persist, as countries with a higher GDP per capita are more likely to have
production technologies similar to the US. This implies that the types of skills immigrants
from richer countries learn on the job are more valued by the US labor market than skills
obtained in less developed countries.

At the same time a large empirical literature provides evidence of a positive association
between GDP per capita and trade. The positive correlation coefficient of 0.475 between
log of real GDP and log Open in the data is consistent with these findings and indicates
that not controlling for GDP per capita is likely to lead to an overestimation of the effect
of openness on returns to experience.

As expected, regressing returns to home country experience on GDP per capita yields a
significantly positive coefficient on GDP per capita and reduces the coefficient on log Open
in all three samples. Specification (IV') in table /1.5 reveals that once GDP per capita
and regional dummies are controlled for, the coefficient on log Open falls to approximately
0.830, but remains significant at the 5 percent significance level in all three samples.

Average years of schooling as well as quality of schooling are likely to be positively
associated with returns to experience. According to the Ben-Porath Model, individuals
with more schooling and better schooling tend to invest more in human capital on the job.
This arises from the fact that individuals with a higher level of education are likely to be
more able and/or face lower discount rates. Higher average years of schooling may further
reflect a higher demand for human capital, increasing both the profitability of investing in
schooling and on-the-job training. A higher level and better quality of average schooling
may also lead to lower costs of post-school investment and/or increase its benefits for two
reasons. First, in the presence of human capital externalities working hand in hand with
skilled workers may enhance the individual’s learning on the job. Second, a higher level
of average education is likely to be positively correlated with the level of human capital
of the training staff.

A higher average level and better quality of schooling is also likely to be positively
correlated with openness since it may increase the demand for high technology goods.
Evidence on this channel is, for example, provided by Caselli and Coleman (2001). They
show that high levels of educational attainment are important determinants of adopting
computer technology. Given the positive correlation between schooling and returns to
experience as well as schooling and openness, controlling for the average level and the
quality of schooling in the second stage regression is likely to reduce the coefficient on
openness.

Information on average years of schooling in the home country is taken from Barro
and Lee (1993). This variable is only available for a subset of the sample. Regressing log
Open on estimated returns to home country experience in the sample for which data on
average years of schooling is available does not substantially alter the coefficient on log
Open, as can be seen in specification (I) of table I1.6.

26 Consistent with log Open, the log of real GDP per capita is defined as the log of its mean calculated
from 1970 to 1980.
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As expected, returns to experience are higher in countries that have a higher level
of average schooling. Controlling additionally for average years of schooling reduces the
coefficient on log Open. The coefficient on average years of schooling is, however, only
significant when using the entire sample and as long as GDP per capita is not added to
the set of explanatory variables. Similarly, other measures of the quantity of schooling,
e.g. the log of average years of schooling and the percentage of the population with
primary and secondary school completed, are not significantly associated with estimated
returns to experience when controlling for openness and GDP per capita. Average years of
schooling is the variable that maximizes the R-square. Measures of school quality, such as
the quality indices from Hanushek and Kim (1999) and measures such as the pupil-teacher
ratio and real expenditure per pupil from Barro and Lee (1993) do not yield statistically
significant results. Since the coefficients on measures of quality and quantity of schooling
turn insignificant once GDP per capita and openness are controlled for and since adding
them to the regression has only a negligible effect on the R-square, the following results
will be presented without controlling for measures of schooling.?’

Not only GDP per capita and educational attainment are likely to affect the return
to home country experience. On-the-job accumulation of human capital occurring in the
manufacturing sector is likely to be more highly valued by the US labor market than
skills acquired in the agricultural sector. Conditional on regional dummies, the partial
correlation coefficient between the share of manufacturing and returns to home country
experience equals 0.25 and is significant at the 5 percent level. The share of agriculture
is - as expected- negatively correlated with these returns.

Estimation results presented in table 7.7 show that independent of the sample the
coefficient on the share of manufacturing is positive. Apart from non-OECD sample, this
effect is significant, when controlling for GDP and regional dummies, indicating that on
average returns to home country experience are higher for immigrants proceeding from
countries with a higher share of manufacturing. The effect of an increase in the share of
manufacturing is small compared to the effect of an increase in openness. Raising the share
of manufacturing by 0.1, which is equal to one standard deviation, increases the predicted
return to home country experience by 0.005 percentage points. An increase in Open from
0.2 to 0.3, on the other hand, raises these returns by 0.41 percentage points. The marginal
effect of Open on returns to experience declines as openness increases. Still, raising the
trade to GDP share from 0.8 to 0.9 implies that the return to home country experience is
predicted to be 0.11 percentage points higher. Amounting to 0.24 the standard deviation
of openness exceeds substantially the standard deviation of the share of manufacturing.
Increasing openness from 0.2 by one standard deviation raises predicted returns to home
country experience by 0.8 percentage points. In none of the specifications presented in
table I1.7 the coefficient on the share of agriculture is significant.

Institutions and government may provide an environment to individuals and firms that
encourages the accumulation of skills and the investment in new technologies (Hall and
Jones (1999)). To capture this notion of governmental and institutional quality, I follow
Hall and Jones (1999) in using an index of government antidiversion policy (GADP).

2"The R-square of a regression of returns to experience on log Open, log of GDP per Capita and
regional dummies in the sample that provides information on average years of schooling is 0.303 for all
countries, 0.295 for the non-Oil countries and 0.133 for the non-OECD /non-Oil Countries.
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The index is described in detail in section A.2.2. of the appendix. It assumes values
between zero to one and increases in value with the effectiveness of government policies in
supporting an environment favorable to productive activities. Among the countries with
the highest GADP figure Switzerland (GADP of 1), Netherlands (0.988), Sweden (0.987)
and New Zealand (0.986). GADP is lowest for Liberia (0.197), Iraq (0.226) and Haiti
(0.236).

The results of specification (IV') in table I1.7 confirm a positive effect of governmental
quality on returns to experience. The effect is sizeable. An increase of GADP by one
standard deviation (0.2) raises returns by 1.6 percentage points in the entire sample and
by 2.1 percentage points for US immigrants proceeding from non-OECD countries. The
strong effect of GADP on returns to experience is in line with the results of Alcala and
Ciccone (2004). They find that institutional quality is a highly significant determinant of
human capital. Adding GADP to the set of explanatory variable leads to a drop in the
coefficient on log Open. The coefficient of 0.512 in the sub-sample of non-OECD /non-
Oil countries (specification V') indicates that an increase in Open from 0.2 to 0.3 raises
returns to experience of US immigrants by 0.2 percentage points. When additionally
controlling for the share of manufacturing, the coefficients on GDP per capita and the
share of manufacturing become insignificant. The same holds for all regional dummies.
The coefficient on openness, however, remains marginally significant for non-QOil countries
and non-OECD /non-Oil countries.

High investment rates are a precondition for technology adoption and hence learning
by doing.?® It is henceforth not surprising that investment rates per worker have a signif-
icantly positive effect on returns to experience of US immigrants as shown in table I7.8.
Adding investment rates per worker to the regression, renders the coefficient on GDP per
capita insignificant and negative as can be seen in specifications (/77) and (/V'). This is
likely to be the result of a strong collinearity between GDP per capita and investment per
worker. The correlation coefficient between GDP per capita and investment per worker
amounts to 0.925 for both the entire sample and the sample of non-oil exporting coun-
tries. Regressing log of investment per worker on log of Open, log of GDP per capita
and regional dummies leads to an R-square of 0.88. Only 12 percent of the variation
in log investment per worker is independent of the included explanatory variables. The
positive correlation of both GDP per capita and investment per workers with returns to
experience combined with the high correlation among the two variables may explain the
negative sign of the partial regression coefficient of GDP per capita in this specification.

Since investment per worker is likely to be related to institutional and governmental
quality, GADP is added to the regressions in the last two columns of table I7.8. Log
investment per workers turns insignificant once GADP is controlled for, as can be seen
by comparing column (/1) with (V).

These results indicate a positive and significant effect of openness on returns to home
country experience of US immigrants, even when restricting the sample to immigrants
from non-OECD countries. This is consistent with the hypothesis that trade increases hu-
man capital accumulation in less developed countries through technology transfer. Tech-
nology transfer may affect human capital accumulation if implementing and working with

28Gee literature on embodied technological progress, for example, Greenwood et al. (1997).
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new technologies increases the knowledge of workers.

The hypothesis that openness leads to on-the-job learning by doing through technology
transfer, may be tested by relating measures of technology transfer to estimated return
to experience. Technology transfer takes place either through the production of goods
in less developed countries which were already produced in more developed economies,
through the importation of intermediate goods or R&D spillover. R&D spillover are
likely to work through imported goods from more developed countries.?? This suggests
to use technologically intensive imports from more developed economies as a proxy for
technology transfer. But technology transfer may not only be related to imports, but also
to exports. Exporting to more developed countries may require to implement strategies
that increase firm-level efficiency. In addition, contact with foreign customers is likely to
create an environment of learning opportunities.

If trade leads to on-the-job human capital accumulation through technology transfer,
then for less developed countries imports from or exports to non-OECD countries can be
expected to have a positive effect on returns to experience. The same applies to imports
of technology intensive goods. Regressing the estimated returns to experience on various
measures of imports and exports, such as exports and imports by trading partner (OECD
versus non OECD) and imports of computers per worker yields the coefficients presented
in table 17.9.3° Two specifications are displayed in this table. Specification (I) controls
for a measure of openness and regional dummies. GDP, the share of manufacturing and
GADP are added in specification (I7). The effect on returns to home-country experience
remains positive independent of the trade measure used. The coefficient on computer
imports is statistically highly significant in both samples in specification (7). The same
applies to manufacturing exports.

Summarizing, these results indicate a positive and significant effect of openness in the
home country on returns to home country experience of US immigrants. High investment
rates are a significant determinant of on-the-job human capital accumulation as well as
governmental and institutional quality. The effect of trade on on-the-job human capital
accumulation remains positive when restricting the sample to immigrants from non-OECD
countries. This finding supports those theories that claim that opening up to trade leads
to technology transfer, thereby creating learning opportunities in less developed countries.

2.6 Robustness Checks
2.6.1 Self-Selection

The result that US immigrants proceeding from more open countries have a higher return
to home country experience, does not necessarily allow to conclude that trade increases on-
the-job human capital accumulation of the average home country resident. US immigrants

Y For example, Coe, Helpman and Hoffmaister (1995) find that total factor productivity in developing
countries is positively associated with R&D expenditure abroad and that the spillover from an industrial
country to a developing country are proportional to the share of the industrial country’s imports in the
developing countries’ gross domestic product.

30Trade measures are taken from Caselli and Coleman (2001) who construct the data using information
provided by Feenstra, Lipsey and Bowen (1997). For a detailed description of the data see Caselli and
Coleman (2001). With the exception of log Open all variables are defined in per worker terms.
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do not form a random sample of the home country population. The decision to migrate is,
among other things, determined by a comparison of earnings opportunities across home
and destination country. As a consequence, the same covariates that affect earnings,
such as home country experience, schooling and ability do also affect the probability to
migrate. The US return to home country experience of US immigrants does therefore not
necessarily have any predictive value about the US return to home country experience of
the average home country resident.

A short sketch of the Roy Model along the lines of Borjas (1987, 1998) illustrates this
nicely. Suppose that earnings of residents in country j are given by wy;. If the entire home
country population were to move to the United States, their earnings distribution in the
US would be given by ws;. wp; and w;; may be written as

In Wo; = :U“Oj + HOij + Voj
h’l wlj = :ulj + Hlej + Ulj

For the simplicity of the exposition, let’s refer to X; as home country experience.
Assume that the return to home country experience does not vary with years of experience.
6o, is the return to home country experience in the home country, while 6;; is the US
return to home country experience of the average home country resident.

Residents of source country j decide to migrate, i.e. I > 0, if wages in the US net of
migration costs ¢; exceed wages in the home country.®’ This migration condition may be
written as

Prob(I > 0)=Prob(lnw;; —c; — Inwy; > 0)
= Prob(p; — po; + (615 = 00;) X — ¢ + 015 — vo; > 0)

Conditional on a given level of home country experience, the probability to migrate
increases the higher the US return to home country experience relative to the home
country return, holding all other wage determinants constant. Under the assumption
that vy; and vi; have a bivariate normal distribution with zero mean, standard deviations
0o and o7 and correlation coefficient p, the substitution of the migration condition into
the wage equation yields

aojalj

O
(i — PN

E(lnw1j|Xj,Ij > 0) = Uy + Hlej +
! Tvj  00j

31Not only the differences between US and source country earnings opportunities as well as migration
costs determine the decision to migrate. US immigration laws matter as well. Furthermore, the decision
to migrate to the US is not exclusively based on economic gains, but also on family ties and political
reasons. Census data does not allow to control for these factors as it neither provides information about
the legal status of the immigrant nor the reason for immigration. The Roy model further assumes that
migration decisions are irreversible and hence ignores the issue of self-selection induced by selective return
migration. Last, self-selection may also occur when immigrants decide in which US division to reside.
The regional variation in demand for skills, however, seems to be a less important determinant for the
settlement of immigrants across regions than it is for native borns (see Bratsberg and Terrell (2000)).
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where Aj = E(v;|v; > 2;) = ¢(2;)/ (1 = (), v; = (v1j = vo;)/ 005, 2j=pto; — b+ ¢ —
(01, — 00j)X;)/0v; and 0, = 4 /aZj_aojalj. A; is called the inverse Mills ratio. 1 — ®(z;)
is the probability to migrate. (Heckman (1979))

The fact that the truncation of the error term depends on X; implies that the expected
value of the estimated return to home country experience of US immigrants differs from
the US return to home country experience of the average home country resident if \; is
not controlled for, as

~

E(0;) = 01; + 0;Cov(\;, X;)/Var())) (12)

9001 (01
where 0 = - (Uo]' P;)-

Equation (12) shows that the expected value of the return to home country experience
estimated using the sample of US immigrants F (OA]) is composed of two terms. There
is a direct effect of home country experience on log earnings which is given by 60, the
parameter of interest. The second term captures the fact that home country experience
affects the probability to migrate. Not controlling for this term implies that the expected
value of returns to home country experience estimated on the sample of US immigrants
does not allow to identify the US return to home country experience of the average home
country resident.

What is the direction of this bias and more importantly how does it relate to the
estimated effect of openness on returns to experience??? Migration theory proposes and
the empirical literature provides evidence that immigrants are positively self-selected.
Given positive self-selection,

E(lnwlj\Xj,Ij > O) > E(lan]Xj)

and hence o; > 0.

According to the Roy model the sign of the covariance between the inverse Mills ratio
and home country experience Cov();, X;) depends on whether the US return to home
country experience exceeds or falls short of the home country return to home country
experience. If the US return to home country experience exceeds the home country return,
then the gain from migrating increases with home country experience and immigrants
with more home country experience are likely to be drawn from a wider distribution of
unobservable skills. Therefore, the truncation point and \; decreases as X rises and given
positive selection, the return to home country experience estimated on a sample of US
immigrants is lower then 6, ;.

But this is not the whole story. Experience of US immigrants is composed of home
country experience and experience obtained when living in the US. The return to labor
market experience varies according to whether the experience was acquired before or after
migrating to the US. While in my sample the estimated return to home country experience
evaluated at ten years of experience is 1.4 percent, the return to time spent in the US
is 2.1 percent. It is a well documented fact that the return to home country experience

32Throughout this section I refer to the term bias as the difference between the expected value of
returns to home country experience estimated on the sample of US immigrants and the US return to
home country experience in the home country population.
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is lower than the return to US experience of US immigrants (e.g. Chiswick and Miller
(2000) and Borjas (1998)).%3

Since the decision to migrate is a function of the expected discounted life-time gain
from migration, the difference between pre and post-migration returns to experience de-
termines the age at immigration. The fact that the return to post-migration experience
exceeds the return to pre-migration experience may lead to a decrease in the probability
to immigrate to the US as home country experience increases even if US returns to home
country experience exceed home country returns. This would induce a positive correla-
tion between A\; and X; and an upward bias of the return to home country experience
estimated on the subsample of US immigrants.

US immigrants from a given country are on average younger than potential immigrants
defined as home country residents who are between 15 and 64 years old. When arriving
to the US, immigrants are on average 30 years old which compares to a mean age of 34 in
the potential immigrant population.?® US immigrants from all countries in the sample,
with the exception of South Korea and South Africa, are younger at arrival then the
potential immigrant population in the home country. Cross-country variation in mean
age at arrival for immigrants is substantial, ranging from 26 year for Mexico and Saudi
Arabia to 34 year for South Korea.

The probability to migrate for immigrants who completed their education in the home
country is hump-shaped with respect to age. Constructing migration rates conditional on
age and male gender for eleven five-year age brackets reveals that for 67 out of 81 countries
in the sample on migration rates the probability to migrate is highest for immigrants who
are between 25 and 29 years old.*® Immigrants proceeding from Bahamas, Costa Rica,
El Salvador, Guatemala, Mexico, Puerto Rico, Yemen, Saudi Arabia, Ireland, Sierra
Leone and Saudi Arabia are most likely to immigrate between the age of 20 and 24. For
immigrants from Sri Lanka, Bulgaria and Poland the probability to migrate is highest
when they are between 30 and 34 years old. The cross-country difference in the age that
maximizes the probability to migrate may reflect differences in the level of education
across immigrant groups. The average Bulgarian and Sri Lankan immigrant, for example,
is far more educated then the average US immigrant, while immigrants from El Salvador,
Guatemala, Mexico, Puerto Rico and Yemen fall within the group with the lowest average
educational attainment.

Controlling for the bias of the estimated return to home country experience induced
by self-selection in the first-stage regression requires to account for the truncation of the
error term. Adding a selection correction term in the form of the inverse Mills ratio to the
Mincerian earnings equation in the first step may solve this issue if the unobservables have

33The relatively low return to pre-migration experience leads to an earnings disadvantage for immigrants
relative to natives with similar labor market experience at arrival to the US. However, the fact the post-
migration returns to experience tend to exceed returns to experience of US natives implies that with time
spent in the US the relative earnings position of immigrants improves.

34 Data on population within given age brackets is taken from the International Data Base of the US
Census.

35These migration rates are constructed by estimating the number of immigrants at different age
brackets living in the United States based on data of the 1980 and 1990 Census. By combining these
estimates with data on the population within the same age bracket. Data on the population within age
brackets is taken from World Development Indicators of the World Bank.
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a joint normal distribution. This Mills ratio can be constructed by using the estimated
migration rates conditional on age and male gender. Since education determines potential
experience as well as age at arrival, I also use migration rates of male immigrants for three
levels of schooling: less then seven years, seven to twelve years and more than twelve.
These migration rates have been taken from Bratsberg and Terrell (2002).3¢

Controlling for selection does not change the effect of openness on returns to experience
when controlling for log Open, log GDP per capita and significant regional dummies.
This can be seen by comparing specification (/) of table /7.10 with specification (/V)
of table I1.5. Once GADP and the share of manufacture are added to the regression in
specification (/1) the coefficient on log Open decreases by about 10 percent in the entire
sample and by 30 percent in the non-OECD sample relative to the uncorrected coefficients
if migration rates conditional on age are used to control for self-selection. Migration rates
conditional on schooling are only available for a subset of countries. Adding them to the
first step regressions reduces the sample size significantly as can be seen in the last two
columns of table /1.10. Despite the change in the sample, the coefficients on log Open are
similar in specification (/) independent on whether migrations rates conditional on age
or conditional on education are added to the first step regression.

2.6.2 Returns to Experience and Schooling

Log earnings experience profiles tend to be steeper for better schooled workers. An OECD
study, for example, suggests that participation in job-related training programs is corre-
lated with educational attainment (OECD ( 1997)). Similarly, Bartel and Sicherman
(1998) provide empirical evidence that the probability of receiving training increases
monotonically with education. Psacharopolous and Layard (1979) show that experience
profiles are steeper for individuals with higher educational attainment. Using US panel
data, Altonji and Pierret (1997) reach a similar conclusion. Based on data of 11 Euro-
pean countries, Brunello and Comi (2000) find that employees with tertiary education
have steeper experience profiles then employees with upper secondary or compulsory ed-
ucation.

The same applies to US immigrants. Returns to home country experience of US
immigrants are higher for immigrants with more years of education. Table /7.11 shows
that the slope of the home country experience profile is steeper for US immigrants with
at least a high school degree as compared to immigrants with a lower level of schooling.
At the same time the coefficient on the square of experience is higher for better schooled
immigrants indicating a faster decrease in returns to experience. The largest gap between
skilled and less skilled US immigrants is reached after approximately ten years of labor
market experience. Controlling for fixed effects decreases the slope of the log earnings

36Relaxing the assumption of joint normality in order to identify the US return to home country
experience in the home country population requires to satisfy an exclusion restriction,i.e. a regressor that
affects the migration probability of immigrants from a given country differently, but does not determine
earnings. As age at arrival does not only determine the probability to migrate but also earnings, the
exclusion restriction is not satisfied. Immigrants may leave their country for political reasons. Wars
or political turmoil are likely to affect the decision to migrate, but not wages. If these variables affect
immigrants who immigrate at different years of immigration in a different way, they may be used in order
to control for selection.
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profile slightly. It leaves the fact unchanged that the log earnings profile is steeper for
younger workers with higher educational attainment.

If returns to home country experience vary with education then the OLS estimator
of the homogenous US return to home country experience may be written as a variance
weighted average of the returns to home country experience of the different educational
categories. As US immigrants are on average better educated then home country residents,
heterogeneity in returns to experience implies that the average US return to home country
experience estimated on a sample of US immigrants exceeds the average US return to home
country experience in the home country population.?”

If education affects returns to experience and if educational differences between home
country and immigrants population are related to source country characteristics, then
the estimated effect of openness on returns to experience will differ from the effect of
openness on US returns to home country experience of the average source country resident.
Consider, for example, that openness affects the decision to migrate by reducing migration
costs because it familiarizes residents in the home country with the institutional, cultural
and social environment in the United States. The decrease in migration costs is likely
to be larger for workers with a high level of schooling relative to workers with a low
level of schooling because of differences in literacy, language and technological skills.
Openness may then have a larger effect of the migration probability of better schooled
workers relative to less schooled workers. Given that returns to experience are higher
for immigrants with more schooling, we would observe a positive correlation between
openness and returns to experience because openness induces more skilled workers to
leave the country, and not because openness induces more accumulation of on-the-job
human capital.

But opening up to trade may also induce a decrease in the relative migration rate of
skilled workers. As pointed out above, there exists empirical evidence that trade increases
the demand for skilled workers. If openness raises the return to schooling or returns to
home country experience in the home country relative to the respective return in the
United States, openness may actually lead to a decrease in the immigration rate of highly
skilled workers. In this case, the effect of openness on returns to home country experience
would be underestimated.3®

The positive effect of openness on returns to home country experience is not determined
by the skill distribution of the US immigrant population. This is demonstrated by

3TThe concavity of the log earnings-experience profiles implies that the return to experience decreases
with years of experience. There exists empirical evidence that this decrease is more pronounced for
workers with a higher level of schooling (see for example, Brunello and Comi (2000)). Workers with a
long labor market experience and a high level of schooling may therefore have lower returns to experience
then comparable less schooled workers. Consequently, the claim that returns to experience are higher for
more schooled workers refers in what follows to workers with few years of labor market experience.

38Difference in educational attainment between US immigrants and home country population varies
substantially across countries, ranging from 2 to 18 years. It is largest for immigrants proceeding from
Africa. US immigrants, for example, from Namibia and Mali form the group with the highest educa-
tional attainment of US immigrants with on average 18 years of schooling. At the same time educational
attainment in these countries is among the lowest in the world. On the other hand, educational attain-
ment of Mexican, Canadian, Italian, Greek and Portuguese US immigrants mimics rather well average
educational attainment in their home country population.
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regressing returns to home country experience of highly skilled and low skilled workers
separately on log Open and other control variables in the first and second column of
table 17.12.%° Comparing these coefficients with column (V1) in table 1.5 reveals that
the coefficient on log Open does not change significantly in the entire sample as well
as the sample of non-oil countries. But the effect of openness on returns to experience
of highly skilled US immigrants - as shown in column (/) - is not significant in any
of the three samples. Apart from GADP, no explanatory variables is significant in this
specification arising from the fact that the cross-country variance in returns to experience
is substantially higher for more skilled workers. Since the variance of the returns to
experience among highly skilled is relatively large, the mean square error of specification
(I1) is about four times higher than in specification (I), scaling up the standard errors of
the coefficients.

Using the average estimated return to home country experience evaluated at the skill
distribution in the home country does also not alter the principal findings. Column (/17)
of table 11.12 uses average estimated returns to home country experience evaluated at the
skill distribution in the home country as dependent variable. The results are very similar
to the estimates presented in table I1.7 for the entire sample and the sample of non-Oil
countries. Increasing the share of trade in GDP from 0.2 to 0.3, raises the average return
to home country experience in the non-Oil economies by about 0.35 percent. However,
when restricting the sample to non-OECD economies the coefficient on Open is about
50 percent lower than the respective coefficient of table [1.7. The coefficient on log
Open does also not change significantly when evaluating returns to experience at the skill
distribution of US immigrants as can be seen in the last column of table 77.12.

Summarizing, these findings reveal that the effect of openness on returns to experi-
ence is not driven by cross-country differences in the educational attainment differential
between home country residents and US immigrants. Controlling for heterogeneity in
returns, however, decreases the coefficient on openness in the non-OECD sample and
renders it insignificant.

2.6.3 English Speaking Origin

Returns to home country experience depend on whether the immigrant can transfer his
knowledge and skills to the US economy. Transferability of human capital to the US is
largely determined by English proficiency. Since countries where English is an official
language tend to be more open, the estimated coefficient on openness may overestimate
the effect of openness on returns to home country experience.

The finding of a positive and significant effect of openness on returns to experience
applies to immigrants from English speaking and non English speaking countries alike.
The results presented in table I7.13 provide evidence that the positive effect of openness

39Highly skilled workers are defined as workers with at least a high school degree. The average return
to experience of low skilled workers in this sample amounts to 2.18 percent (with a standard deviation
of 2.587), while the corresponding return of highly skilled workers equals 2.965 percent (4.893).

Estimations presented in Table 12 exclude countries with less then 100 observations in order to increases
the precision of the estimates which are obtained in the first step. This implies that Algeria, Liberia,
Malta, Saudi Arabia, Sierra Leone, Singapore, Switzerland, Tanzania, Tunisia, Uganda and Yemen drop
out of the sample.
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on returns to home country experience is independent on whether the immigrant originates
from a country where English is widely spoken or not. English speaking countries subsume
all countries were English is an official language or widely used in certain population
groups.’’ Columns (I) and (I7) of table I7.13 display the estimation results for non-
English speaking and English speaking countries, respectively. The coefficient on openness
is positive and significant for both specifications. The difference in the coefficients is not
statistically significant, which is likely to reflect the fact that English proficiency is already
controlled for in the first step regression.

2.6.4 Cultural Background

The question remains to be answered whether the effect of openness on home country
experience may capture cultural differences among US immigrants. Re-estimating the
first step Mincerian equation for the sample of immigrants who completed their education,
but had no labor market experience in their home country allows to address this issue.
If the effect of openness on returns to home country experience is determined by cultural
differences, openness can be expected to exert a significant and positive effect on returns
to US experience of US immigrants who had at least some exposure to the culture of their
home country.

Controlling only for openness leads to coefficients close to zero independent of the
sample, as can be seen in column (I) of table 77.14. Adding significant regional dummies
in column (/1) and GDP per capita in column (//]) increases the coefficients on log Open
in the different samples. Still they remain insignificant. Once GADP and the share of
manufacturing are added to the regression the coefficient on openness falls to zero again.
Cultural background is therefore unlikely to explain the effect of openness on returns to
home country experience.

2.7 Conclusion

This chapter provides empirical evidence that trade increases on-the-job human capital
accumulation. This finding is not the result of self-selection, heterogeneity in returns
to experience, English speaking origin or cultural background. The effect of trade on
on-the-job human capital accumulation remains positive when restricting the sample to
immigrants from non-OECD countries, supporting the claim that trade leads to technol-
ogy transfer, thereby creating learning opportunities in less developed countries.

Human capital accumulation is considered an important determinant of economic
growth. While a considerable amount of research has been dedicated in explaining cross-
country differences in the accumulation of human capital in school and research organi-
zations, less is known about on-the-job accumulation of human capital.

But on-the-job human capital accumulation is likely to contribute considerably to
economic growth. Historically, the acquisition of human capital mainly took place on-
the-job. The extended schooling system and the consequent late entry into the labor
market are a phenomenon of the last decades. Moreover, high educational attainment is
a characteristic of rich countries. For many less developed economies, the main bulk of

40The set of English speaking countries is described in the Data Appendix.
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human capital accumulation is still likely to occur on-the-job. If trade increases on-the job
human capital accumulation, its role in generating growth is likely to be more important
than generally considered.
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Tables

Table I1.1. Descriptive Sample Statistics

1980 Census 1990 Census

Variahla Mlean std. Dev. Mean Ztd. Daw.
Log of Armmal Earmings 9345 0.754 9957 0.852
Experience 23.738 10,377 24858 loa7ta
Experience U3 3824 5220 11.493 7.408
Edncation
Tears of Edacation 10.108 5.180 10.022 5362
Grade less than 5 0.150 0357 0.174 0.37%
Grade 510 8 0.258 0.438 0.1%4 0.5395
Grade @ 0.040 0.198 0.044 0.208
Grads 10 1o 11 0.070 0258 0.100 0.5300
Grade 12 and GED 0.195 0.395 0.153 0.360
Some College 0.024 0.154 0.0%98 0.2394
Assoclate Degree 0073 0280 0.042 0.200
Bachelor's Degres 0.10% 0312 0.108 0.508
Master's Degres 0.025 0.158 0.048 0214
ProfessionalDioctoral 0055 0227 0.043 0.202
Begion
Pacific 0.348 0.478 0.524 0.428
Wid A tlantic 0260 0.438 0213 0410
East Morth Central 0115 0319 0.07s 0.268
West North Central 0.o0l13 0114 0.010 0.101
South Atlantic 0079 0269 0118 0.323
East South Central 0.005 0072 0.005 0.071
West South Central 0.0z4 0278 0.101 0.501
Meountain 0031 0173 0.038 0.187
Hew England 0085 0247 0.054 0.228
Tear of Inmmizration
1260-64 0.142 03549 0.052 0.222
1965-69 0224 0417 0.0%0 0.288
1970-74 0304 0.480 0.141 0.348
197520 0.330 0.470 0185 0.389
1220-21 0.000 0.000 0.137 0.343
1932-34 0.000 0.000 0.128 0.5332
1935-86 0.000 0.000 0.120 0.525
1937-20 0.000 0.000 0.149 0.358
Others
Married (Spouse Present) 0776 0417 0825 0464
English (Only or Very well) 0379 0435 0.398 0.42%
Diisability 0.023 0.148 0.025 0.155
IMEA 0913 0282 0.910 0.288
# CUhservations SBERS 114442

EBase dummies ave Grade 12 and GED for education, Pacific for region and 1960-84 for
wear of inumigration. For variable description, see Data Appendix.
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Table IL.2. Emanings Fegression

Census 1980 1990 19201290
Coef. Std. Err. Coef Std. Err. Coef Std. Err.

Cirade less than 5 02zEee 70051 0351w T 0033 0351 T 0033
Grade 510 8 O17zes Topozs 0270 T o2 o270 T po2
Crade § T 1) SN s Y 111 v SN 1 s b R 1 N
Crade 10 to 11 00see T opnle 0134 70014 0134 T 0014
Some College nogie+ T 002s 0i2ee " 0017 01z 70017
lssaciate Degree 0isee++ T 0023 o240+ 70026 o241+ " 0026
Bachelor's Degree 0375+ " 00se 044 " o074 odages T o0074
Mlaster's Degree o471+ " o4 ng2de T 0042 na2ae+ " 004
Profess [Doctoral oAl T 0025 0777+ T 0027 077+ " 0027
Exp oozaee " pooa oozzee T 0004 0023 T 0004
Exp2 /100 00de+ T 007 004l T 0007 0043 T 0007
Explls oo4re++ " 0009 nozE++ " 0009 oo+ " 000s
ExplI526100 a0z T o007 0073 T 0016 007se T 0014
Exp*Explls "omg " oomz " oom? 7 oomz 7 oome 7 omis
Married paszex " 0013 o272+ " 0016 nz7zex T onn1s
English 0203+ " 0046 e 1 - N1 1= = L R T T
Disabled 02456 70033 oz " ooost o271 03t
SMSA " oogas "7 o003 oo T o0019 oorres " 0019
Mid A tlantic " pooz 7 oo 012e+ " 0039 01z 70039
East Morth Central 0192+ " po22 0113+ " go024  0ile== 7 0024
West Morth Central 0134+ " oogs " oot 7 0035 7 oo 7 o034
South & tlantic "opoot " ooozea " oozt " oooz T ooz 70032
East South Central — 0.140%* " oose " o076 7 o057 " oo 7 ooos?
West South Central © 0007 7 0020 0173 70017 017 e T 0017
Mountain " aoooga "o ooost o oalgee T op016 0lldee T o00i6
Mew England oltges " opp3r pZagees T ooQns D204 : 0.0s
1980 -0.447 0092
Clonstant gdise+ T 0052 gaisee T 067 gazger T 0059
Adjusted R-Souaze 0,253 " o033 " p3n:

# Clhsereations 58605 114442 173137

Dependent wariable is the log of anmal earmings. Fegression using 1980 and 1990 Censuses inchides
interaction terms betareen the 1980 dunmy and all other donunies. Standard ervors account for
heteroscedasticity and chistering wiathin country of orgin. Double asterisk denotes statistical significance at
the 5-percent level and triple at the 1-percent level.
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Table IL3. Eaanings Regression and Openness

QL3 Fixed Effect Constraitied
Exp 0,034+ 0.025%*+ 0.024%*+
r r r
(0.004) (0.001) (0.001)
ExpZ / 100 0 QEgH EGH 02T
d (0.007) d (0.002) d (0,001
Expll3 0.025%#+ 0.027#*+ 0.02%*+
d (0.002) d (0,001 d (0,001
ExplI32/100 005gH* 10 -0.100%%*
L L L
(0013 (0.005) (0.005)
Exp*ExplI2/100 i 0.005 D01 0.053%
r r r
(00113 (0.004) (0.00%)
u} ] 1l i i .
Exp*log RealOp 0,005 0.002%*+ 0,005+
r
(0.001) (0,000) (0,000)
oz Fe Bl -0 -0, -0
1I3*log RealOp 0,004+ 0.00g**# 0.006**#
’ (0.001) (0,000) (0,000)
Constant 8 333w 8 Bl gww g DT
F F
’ (0,057 ’ (0014 (0.012)
R-Sguare 0344 0313
# Ohservations 171445 171445 171445

Dependent wariable 1s the log of ammal earnings. Eegressions inchide damrmies for vear of education,
marital status English speaking status, health status, SMEA, censms division, 1980 and year of immigration,
as well as interaction terms bebareen the 1980 durmmy and all other domrnies. Standard ervors ave in
parentheses. They account for heteroscedasticity and chistering within country of origin. Single asterisk
denotes statistical sigmificance at the 10-percent, double at the S-percent, triple at the 1-percent level.
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Table IL.4. Estimated Retwins to Home Country Experience

Country Exp. Std. Err.  Exp”2  Std B #Obs.
Tunisia " ooar3z T o023 U 000433 T 000732 51

Singapore " ot " oose " ooooziz T oooo1s3 &7

M orway nogeex 70026 00012+ " 000067 198
Finland 0oggex " ono34 000142+ 7 000070 134
Tapan 0ogé* 70007 000132+ 000021 2234
South Africa 0ogsee " o001s 00018+ T 000048 419
Tanzania " ooes 7 oosz " oooowz 7 ooooia4 72

Uganda " oozz " oomr " oooaos 7000245 20

Crermany. West 0ogzee 70010 -000164%+ " 000027 1730
Cyprus oogze* T o003z -000121* 7 000066 105
Malaysia oofé* " opozs 000112+ 7 000050 205
Hetherlands 0o7s* 70015 .00011** T 00003z éi6i1

Denmark 0o74*+ " onoze  -000144** 7 000070 232
Saudi Arahia " ooez " o0s " ooooots T ooooiaz 24

Switzerland 0os7*** 7 0023 -000165*++" 000060 387
Canada 00s7** 7 0o0é  -000121%+" 000013 4588
Belgium 0osé** T 0020 -000182** T 000073 225
United Kingdam oosé** 70005 000122+ 00001z 5366
Western Samoa 0osé* 7 0035 -000146* 7 000079 141

Sweden oogs*+ T opoz3 000113+ 7 000068 300
Australia oosz*** 70022 -000106%** T 000054 426
Ethiopia oosz++ 7 o0z4 000114+ T 000064 282
Sri Lanka " oo 7 o003z 00027+ 000076 154
Istael 0047+« " nnoi4 000077+ 7 000032 053
Brrazil 0odé**+ 7001z -000066** T 0.00030 782
Bulgatia " op4z 7 o046 " ooooze 7000099 130
Hungary opgz#+ " oo1e " oooods T 000044 634
Ialta " ooz " opar " oooooos T 000096 23

Ireland 0o4r++ 7001z -000084*+ " 000029 1164
Kenya " oot 7 oooss " ool T o0o0147 120
France oozes++ " o137 000039 7 000044 264
Crechoslovakia 0o+ " ooo17 -000075* T o0.00039 603
Indonesia iR Ty -0000g* 7 0.00040 473
Egypt 0oz " on01z -000081*+" 000031 1178
Algeria " ooor " o0z 7 ooooos 7 ooo0zEo i

Ttaly 0037+ 70005 -000061%+" 000009 5373
Nigeria " po3s " ooz " ooooo7 000020 385

Exp. 15 the estimated coefficient on experience and Expl on experience squaved. Std. Err. refers to
Standard Exrors. The dependent wariable is the log of arrmal earnings. The specification of the
regression is described in the text. Single asterisk denotes statistical sigmificance at the 10-percent,
double at the 5-percent and triple at the 1-percent level.
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Table IL4. (continued) Estimated Retwns to Home Country Experience

Clountry Exp. St Eir. Exp."2 Std. Eir. # Ohs.
Czechoslovakia  0039%* 0017 000075% T 000039 A2
Indonesia oose++ " 0017 0ooog+ 7 000040 473
Egvpt g : 0012 r-n.nnnm***: 000031 1172
Algetia 0.037 0.103 0.0009 000220 66
Ttaly oo+« T pons A0000s1*+= " 0.0000g 5373
Migeria " ooz " ooz 7 ooooor T 00000 385
Moroceo " o047 oo " aooooor T oooi01 207
Tutkey oosd+++ T onniz 000065*++ T 000025 575
Taiwan oosd+++ T nong -0ooods*+ 7 000021 1722
Tran oosz+++ " ooio aoooos++ 7 000021 1644
Bolivia oozz¢+ 7 o019 7 .oooogs T 000044 208
Argentina oosi*++ " ooio -oooodg*+ 7 000022 1383
Thailand oo+ T 0016 -00o00gE** 7 0.00040 A09
Hew Zealand ' 0027 "7 0032 7 000037 7 000083 216
Hong Kong oozz++ " 0oiz -0oooses+ T 000023 742
Creece oozz+++ T ooy 000045%+= " 000014 2605
Korea. Rep. oozz+ " oo 7 000054 7 000033 640
Dominican Rep.  0022%** " 0003 000041*+= " 000010 3150
Bahamas " oozt " op4o " ooooos T 000090 108
Portugal oozi*++ T nong 000046*+= " 0.0000g 085
Peru oozi*++ 7 ooz 000047++= " 000017 1661
Chile " ooz " ooz 7 oooos: T 000030 769
India oozo*++ " pons 00005+ " 00001l 5871
Belize " oopoe " opzz 7 ooooss T 000040 241
Ecuador ootg++ " ooo7 00003+ 7 000013 1750
Colombia oolg+++ " oons 000035+ 7 000011 3253
Batbados " oome " oo4 -oooosg** " 000029 509
H aiti ootz+++ 7 0ong -ooooze*+ T 000012 2454
China ootz+++ 7 0ong 000031*+= " 000007 5060
Yugoslavia oot7++ " opoog 7 -oooozé T 000016 1873
Puerto Rico ooté*++ " nons -000026*+ 7 000012 3877

Exp. 15 the estimated coefficient on experience and Exp2. on expenence squared. 5td. Exx. refers to
Standard Erxvors. The dependent wariable is the log of amrmal earnings. The specification of the regression
15 descrbed in the text. Single asterisk denotes statistical significance at the 10-percent, double at the 5-
percent and triple at the 1-percent lavel.
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Table IL.4. (continued) Estimated REetmns to Home Country Experience

Country Exp. Std. Fir. Exp."2 Std. Frr. # Crhs.
Mexico oole**+ ' 000l 00002E*+* T (000003 54610
Chuatemala oots+* " poor 7 -oooolz T 000013 2313
Poland oot4++ " 0oné a0o00ze*+ T 000012 3372
Romania " oom4 7 oon o042+ T 0o00z4 038
Closta Rica " om3z " oms " ool " oooo3z 422
Jamaica ootz++ " 0o0é a0oo0zze+ T 000011 3355
Syria " oot " om7 " woooozz: 7 oooo3z 429
Philippires ooto++ 7 oo 000036*+* 7 (000006 10023
Uriguay " oo 7 ome "7 ooooz T 000040 381
Chana " pooe " ooss " aooooee T ooo0g7 252
Chuyana " ooz " om0 7 wooms T ooooie 1075
Jordan " poos " ooz 7 aoooos T 000053 300
El Salvador " poos " ooos " aoooos T o.ooo09 4419
Austria " opoos " ooz " opoosr T oooosz 309
Trinidad & Tabage 0005 " o000 " oooom " oooozz 1183
Pakistan " poos " oot " oooots T oooozs 1150
Spain " oooa " oo 7 oooozz 7 ooo0z4 026
Cape VerdeIslands 0004 7 0oz " 000007 7 000032 173
Irag " ooz 7 oms " ooooaz 7 00003 553
USSR " poos " oooe " oooot T ooooi7 2197
Honduras " poos " omz " oooooo T ooo026 261
Panama " ooz " oms " aooomr T ooo034 575
Myanmar " poom 7 ooz " oooooe 7 000045 224
Nicaragua " om0z " oooe " ooooos T ooooiT 1272
Bangladesh " aoooa " ooz " oooosz T oooost 289
Fiji " aoooa " ooz " opoooz 7 oooo3g 239
Venemela " wooor " ooz " oooose T 000063 273
Paraguay " aomz " oosz " oooozz T ooo01s0 75
Yemen " ooz " ooas "7 oooond T oooo7e 26
Libetia " woozr " oors " oootrz T 000200 77
Sierra Leone "oz " o1z " oooodas T 000375 55

Exp. 15 the estimated coefficient on experience and Exp2. on expenence squared. Std. Exr. refers to Standard
Errors. The dependent wariable 15 the log of amemal earnings. The specification of the regression is descrbed in
the text. Single asterisk denotes statistical sizmificance at the 10-percent, double at the 5-percent and triple at
the 1-percent level.
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Table ILS. Standard Specification

o oy (1) (v

A Al Countries

Lag Open 1.200% % 0.927%* 1 262% 0.330%*
" owzm " w3 " wmzem T 3D
Log GDF per Capita g 0663 0.722%
T m40g T3
Regional Dusunies Ha Ha Tes Tes
R-Soquare " onazo N | 5 R 1 I 1 "o0z276
# Ohservations 93 93 93 Tom;

B Now-CHI Counfries

Log Open 1 22 0.926%+ 1150w 0,350
S (v T 1 5 R 112y N (1 e 1)
Lag GDF per Capita "o0346 "onsm2
T a0 T3
Regional Dusunies Ha Ha Tes Tes
R-Soquare "on116 U T TR " 02
# Observations g 27 g 27 27 g 27

' Mown-QBECDyown- il Countries

Log Open 0.838%* 0.887%* 0.720%* 0.830%*
"owmam " owmaen " omam:e T mam
Lag GDF per Capita "o02Ts
r
(0.446)
Regional Dusunies Ha Ha Tes Tes
R-Square " oomn 7 008t S V1 A v
# Ohservations i &7 i &7 i &7 i &7

Dependent variable is the estimated retrm to home country experience in percent. Estimnation
techmique 15 OLS. Standard errors are in parentheses and are calmilated using the White estimator.
Single asterisk denotes statistical siznificance at the 10-percent level, double at the S-percent and
trple at the 1-percent lewal
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Table IL6. Average Years of Schooling

o (an (1) (v ()

A Al Coumtries

Lag Open 1262%%%  0910%* 0.738* 0796* " 0647
r r r r r
(0.250) (0.42%) Q4 04 045
A, Vrs Schooling 0.334* 0335+ 0211 0.043
r r r r
(0.120) @ " @uny T @un
Log GDFP per Capita 0517 0911
r r
(0.472) (0610
Regional Dumnies Tes Mo Tes Mo Tes
R-Soquare "ooze " oozes " ooz " oozz T ooa3m
# Ohservations e " o2 " om " w7 om
E. MNow-Cxl Countries
Lag Open 11gg#**  Qo5z** 0.353* 0325* " 0677
r r r r r
0z " oan T oowse o047
AT i . . . .
v. ¥rs Schoaling Tz 7o "o To006s
(0.199) 0u T 086 " 030
Log GDFP per Capita 0.647 0254
r r
(0,623 (0,658
Regional Dusunies Tes Ha Tes Ha Tes
R-Soquare " oozmz " oz ozel " 0211 0.296
# Ohservations U D " A ” S ' 74
. Nown-QECDYNon-Cil Coumfries
Lag Open 0725 0905+ 0.738* 0322 " 0340
r F F F F
033 " Qg T oaan T oo " (0429
A, Vrs Schooling 0.065 0.093 0042 0167
r r r r
(0.296) omy " ooxn T 043
Log GDFP per Capita 0.456 1.147
r r
(0.73%) (0,933
Regional Dusunies Tes Ha Tes Ha Tes
R-Soquare " o1y " oopeo " oonz "o ooom T oon44
# Ohservations - S N

Dependent variable is the estimated retim to home country experience in percent. Estimnation
techmique 15 OLS. Standard errors are in parentheses and are calmilated using the White estimator.
Single asterisk denotes statistical siznificance at the 10-percent lewel double at the S-percent
and triple at the 1-percent level.
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Table IL.7. Share of Manufactming and GADP

0y (n (11D vy )
A Al Counfries
Lag Open 1021 %+ 0.821%* o7zoe* " 0463 0.233%*
" owmarn " owmaew T owmzwm T oose T m33m
Lag GDF per Capita 0.733* 0785+ a0z 7 aon0ss T 0se
r r r r r
(0.44%) (0.425) (0.439) @4 " 40
Share Mamifacture 0.054%* 0.065%* 0.023
"owmozm T ooz "m0z
GADP LSTHRE T T4THE TETL*H
r r r
(1624 (1714 (1.463)
Regional Danunies Ha Tes Ha Tes Ha
R-Square 0zzz 7 o0z 7 030 0343 0333
# Ohservations TS TS oo T TS
B MNow-CHi Counfrias
Lag Open 0.988%* 0801%*  0740%*+ 0.532% 0.297**+
" owam " man "7 owmzn " owozon 7T om3Em
Lag GDF per Capita 0.321% 0750+ AL206%e T 07l 1026
r r r r r
(0. 442 (1. 4401y (0,383 (04240 (0.435)
Share Marufacture 0048 [.0a3** 0035
Towmozm 7o "m0z
GADP 1032Z5%%*  DRTRH*H g ITgewn
r r r
(1 6434 (1.341) (1623
Regional Danunies Ha Tes Ha Tes Ha
F-dquare oz " o3s 7 0334 0363 0346
# Ohservations "o "o oes oes "o
. Nown-QECIYWNon-CHl Countries
Lag Open 0.954%* 0771% 0.739%* 0512+ 0216%*
Tomasy T omazm T owmzn T ooma: 7@
Log GDF per Capita = 0.251 0308+ Azzares T 0734 0,930+
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R-Square 0.043 0.202 0271 024
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Dependent variable is the estimated return to home country experience in percent. Estimation technique
15 OLE. Standard errors are in parentheses and are calmilated using the White estimnator. Single asterisk
denotes statistical sigmificance at the 10-percent level, double at the 5-percent and triple at the 1-percent

level.
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Table IL.8 Investment per Worker
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@405 azy "o Ty T s T
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"zan 7 (1349
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"oen T ozdam
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R-Souare S R v Y o T 1 - SO Y c 1 R =1
# Observations "o 72 " om " o7 T o713 T om
' Mon-QRC DY Non- N Countries
Lag Open 063 0372 0767 " 0471 " 034z 7 0331
L4 L4 L4 L4 r L4
@4 " @4 oMy "o "o T o4
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Trzosly T 338
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Dependent warizble is the estithated retrn to home country experiance in percent. Estimnation
techmique is OL3. Standard ervars are in parentheses and calmilated using the White estimmator. Single
asterisk denotes statistical sigmificance at the 10-percent, double at the 5S-percent and triple at the 1-
percent lavel.
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Table I1.9. Iinports and Exports per Worker
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(0.530 (0.270) (0.25% (0.335 (0.309) (0.535
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@198 @240 0243 | Q09 OFE O
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Dependent wariable 15 the estimated rebum to home country experience. All specifications mchide sizmificant regional
durnrries . (117 additionally controls for log of GDF per capita, shave of marnfacturing and govermment antidiversion policy
[ZADP). Estimation techmque 15 QLS. Standard ervors are in parentheses and ave calmilated using the White astumator.
LINTF refers to maumfachwing. Singls asterisk denotes statistical significance at the 10-percent, double at the S-percent and
triple at the 1-percent lavel
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Table I1.10. Self-Selection

Migration rate conditional on:
age education
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Dependent variable is the estimated return to home country experience in percent. Estimation
techrique 1s OLS. Mizration rates are added as regressors in the first step regression. Standard errors are
in parentheses and are calmilated using the White estimnator. Single asterisk denotes statistical
significance at the 10-percent, double at the S-percent and triple a the 1-percent lawvel.
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Table IT.11. Retwins to Experience, Education and English Proficiency

oLa Fixed Effects
Exp 0.022%#+ 0.020%*+
d (0.003) d (0,001
Interaction with Exp 0.0 5%+ 0.019%-*
d (0.005) d (0.002)
ExpZ / 100 0041+ 3T
d (0.008) d (0.002)
Interaction with Exp2/100 004G 004z
g (0.005) g (0.005)
F-square d 0622 d 0.320
# Observations 173137 173137

Dependent wariable iz the log of atigal earnitgs, Regressions include dunmies for year
of education, marital status, English speaking status, health status, SMEA, census
divizion, 1980 and year of immndgration, as well as interaction terms between the 1920
dugrary and all other dumerdes. AL experience terms are interacted with a dumeny that
assunes value one if the individual has at least 12 years of education. Standard errors are
i parentheses. They are robust and account for clustering within country of origin.
Single asterisk asterisks denotes statistical significanice at the 10-percent, double at the 5-
percent, triple at the 1-percent level
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Table IT.12. Retwns to Experience and Education

Home country skill U3 imwmigrants skill
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Dependent variable is the estirnated retwrm to hotne country experience in percert. Estiraation techrdgue is OLS. Standard
errors ate 1n parentheses and are calolated using the White estimator. Single asterisk denotes statistical sigraficance at the
10-percent, double at the S-percent and triple a the 1-percent lesel.
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Table IL.13. Eetwns to Experience and Enghsh speaking Crigin

English not widely spoken English widelsy spoken
M (n

A Al Countries

Log Open 1.180%* 1.372%*
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Dependent vwariable is the estimated retum to home country experience in percent.
Estimation technique 15 OL3. All specifications inchide significant regional dormmies.
Standard errors are in parentheses and are calmilated using the White estimator. Single
asterisk denotes statistical significance at the 10-percent, double at the S-percent and
triple a the 1-percent lavel.
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Table II.14. Without Experience in Home Country
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Dependent variable 15 the estimated return to home countrr experience in percent. Estimation techmique s
QLS. All specifications mchide significant regional darmmies. (111 controls additionally for GDP per capita and
(IV) GADE and Share of Mamfachuing. Standard ervors are in parenthesas and are calmilated nsing the Wiate
estimator. Single asterisk denotes statistical significance at the 10-percent, douhle at the S-percent and triple a
the l-percent level.
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Figure I1.1 Log Earnings/Experience Profile
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Figure I1.2. Retmins to Experience and Years of Experience
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Appendix

Sample Selection Criteria

The analysis is based on a sample drawn from the 5/100 public-use micro data files of
the US Censuses of Population of 1980 and 1990.*' The sample is restricted to male US
immigrants who are between 25 and 64 years old, worked and earned at least $1000 wage
or salary income in the year preceding the census and were not enrolled in school at the
time of the census. Furthermore, immigrants in the sample arrived to the US after 1959
and completed their education in their home country. The latter restriction is motivated
by the fact that both censuses provides only information on the highest educational degree
obtained. It is hence impossible to identify years of experience in the home country for
immigrants who acquired US schooling.

The censuses provides information on the year of immigration only within brackets
of varying width. Following Bratsberg and Ragan (2002), Bratsberg and Terrell (2002)
and Chiswick and Miller (2002) an immigrant is included in the sample if (6+ years of
education) is lower than his age at the lower bound of the year of immigration bracket.
This restriction ensures that no immigrant who acquired US schooling enters the sample.
These sample selection criteria leave a total sample of 173137 observations, of which 58695
belong to the 1980 census and 114442 to the 1990 census. Descriptive statistics of the full
sample are presented in table /7.1.

The sample size reduces to 171445 observations when matching the census data with
the Penn World Tables Mark 5.6 as some countries do not report information on openness.

Variable Description
Census Variables

The dependent variable of the wage regression is the natural logarithm of the annual
wage or salary income in 1979 or 1989. Years of schooling in the 1980 census are based on
the "Highest Year of Schooling Attended". If the respondent did not complete the highest
grade attended, one year is subtracted. The rule used to convert educational attainment
to years of schooling in the 1990 census is the same as in Bratsberg and Terrell (2002).
Experience is defined as (age—years of schooling—6). Experience in the US is calculated
with respect to the middle of the year of immigration bracket.

Macroeconomic Variables

Variables necessary to calculate the measure of GDP per capita, investment per worker
and Open are taken from the Penn World Tables Mark 5.6 revision of Summers and
Heston (1991). The measure of GDP is RGDPL, which is per capita GDP expressed in
constant year international prices. Open is defined as imports plus exports in exchange
rate US$ relative to GDP in purchasing-power-parity US$ and deflated by international
export prices. This measure of openness has been proposed by Ciccone and Alcala (2004).
Average educational attainment is measured for the population aged 25 and over, as

*1The data are available online at http://www.ipums.org. For more information on the data, see
Ruggles and Sobek (1997).
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reported by Barro and Lee (2000). Data on pupil-teacher ratio and real public spending
per student are from Lee and Barro (2001). Measures of cognitive skills are taken from
Hanushek and Kim (1999).

The index of government antidiversion (GADP) is taken from Hall and Jones (1999).
It is based on data from the International Country Risk Guide which rates 130 countries
according to 24 categories. The GADP is defined as the equal-weighted average of five
of these categories (law and order, bureaucratic quality, corruption, risk of expropriation
and government repudiation of contracts) for the years 1986-1995. The index is measured
from zero to one. The value of the index increases with the effectiveness of government
policies in supporting an environment favorable to productive activities.

Data on the share of agriculture and manufacturing in GDP are taken from Caselli
and Coleman (2001) and are based on data from the World Bank. Data on imports and
exports are from Caselli and Coleman (2001), who take the original data from Feenstra,
Lipsey and Bowen (1997).

Regional Dummies

Regional Dummies are defined for Africa, Asia, Latin America, Transition Economies
and Island. Island includes the Caribbean and Pacific Island States, the African Island
States in the Indian Ocean as well as Cape Verde, Malta and Cyprus. Hongkong, Taiwan
and Singapore are added to the Asian dummy. Oil exporting countries are Iran, Iraq,
Jordania, Saudi Arabia, Syria and Yemen. The base dummy consists of the OECD
member countries as of 1990 plus Turkey and Israel.

English Speaking Countries

According to the World Factbook 2001 English is an official language in Australia, Ba-
hamas, Barbados, Belize, Canada, Fiji, Ghana, Guyana, Hong Kong, Ireland, Jamaica,
Kenya, Liberia, Malta, New Zealand, Nigeria, Philippines, Singapore, South Africa, Tan-
zania, Trinidad and Tobago, Uganda and the UK. Countries were English is an official
language but used by a limited minority are Sierra Leone, India and Pakistan. Countries
were English is not an official language but widely used within certain population groups
applies to Jordania, Panama, South Korea and Western Samoa.
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3 Natural Resources and Institutions

3.1 Introduction

The deleterious effect of natural resource rents on legal and government institutions may
be the most pernicious mechanism through which the natural resource curse casts its
spell. This curse corresponds to the wide-spread notion that natural resource abundance
tends to harm economic development, reflected in policy discussions and supported by
the empirical finding that resource abundant countries tend to grow less. It curse has
been attributed to the Dutch disease, high volatility in government revenues and weak
institutions. The last two problems can be tackled in theory by using a variety of economic
policy instruments. The implementation of these policies, however, requires adequate
institutions and political will.

Natural resources rents, if used wisely, can provide poor countries with a unique op-
portunity for development, as the United States clearly exemplify. Governmental and
legal institutions have also been found to play a fundamental role for economic devel-
opment??. Analyzing why natural resource rents weaken institutions may therefore not
only enhance our understanding of the determinants of the natural resource curse, it also
helps us to better understand the mechanisms that shape institutions. The theoretical
literature identifies the nature of interactions between social groups as one essential de-
terminant of institutions. Natural resource rents are likely to affect the nature of these
interactions.

This chapter challenges the claim that natural resource rents and, in particular mineral
and fuel rents, are generally detrimental to institutions. It provides empirical evidence
that the partial correlation coefficient between institutional quality and various measures
of mineral and fuel abundance turns insignificant when introducing minor changes to
standard specifications. More importantly, this analysis provides empirical evidence that
the effect of natural resources on institutional quality depends significantly on ethnic
fractionalization. Size and significance of the interaction term between various natural
resource measures and ethnic fractionalization is robust to a variety of specification. The
marginal effect on institutional quality differs, however, among natural resource mea-
sures. Economies that relief heavily on oil and fuel exports in the past tend to have a
significantly lower quality of institutions today if ethnic fractionalization is high. To the
contrary, high mineral and fuel rents per capita and a high share of food and agricultural
exports in exports or GDP are positively associated with institutional quality when ethnic
fractionalization is low.

The theoretical literature suggests, in general, that natural resources erode a country’s
quality of policies and institutions, focusing on three mechanisms. Large natural resource
rents could first, potentially breed rent-seeking activities (Gelb, 1998); second, weaken ac-
countability and inhibit the establishment of democratic rule (Putnam, 1993; Inglehart,
1997; Isham, et al. 2003); and third, increase the likelihood of civil conflict (Collier and
Hoeffler, 2001; Ross, 2001). Similar to natural resource rents, ethnic fractionalization
tends to weaken institutions according to the theoretical literature. The main argument
is that ethnic fractionalization may lead to uncoordinated rent-seeking activities where

42Gee for example, Knack and Keefer, 1995; Acemoglu, et al., 2000 and Hall and Jones, 1999.
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each ethnic group does not take into consideration the effect of one’s groups actions on the
rents of the other group (Easterly and Levine, 1997). Moreover, it may weaken the cen-
tralization of control and useful checks and balances (Alesina and Rodrik, 1994; Alesina,
Bagqir, Easterly, 1999), facilitating rent-seeking activities, weakening accountability and
opening the door for corruption.

Although similar arguments have been proposed to explain the deleterious effect of
both natural resource rents and ethnic fractionalization on institutional quality, only few
theoretical studies propose that natural resource abundance in combination with ethnic
fractionalization may lead to worse political outcomes. Tornell and Lane (1999) argue
that the interaction of powerful groups competing for natural resource rents may provoke
that windfall gains cause a “feeding frenzy", possibly impeding the implementation of
needed structural, growth-supporting reforms. Caselli and Coleman (2002) claim that
ethnicity enables groups that fight over resources to enforce membership in the respective
coalitions. Natural resource rents constitute the price that can be gained from engaging
in conflict. They conclude that civil conflict is most likely to occur if the cost of changing
the characteristics that distinguish a group are high and if natural resource rents assume
intermediate values. The latter arises from the fact that a small price is not worth the
cost of conflict. A very large price implies that members of the defeated group switch
identity in large numbers.

This study is not alone in analyzing the effect of natural resource rents on institutions
empirically. Contrary to the findings presented in this chapter, previous empirical evidence
tends to support the hypothesis that institutions in resource abundant countries are on
average weaker than in resource poor countries. Countries with a high level of natural
resource exports are more corrupt (Leite and Weidmann, 1999), have a weaker rule of
law and worse political institutions across the board (Sachs and Warner, 1995a; Isham,
et al., 2003; Sala-i-Martin and Subramanian, 2003). They are less likely to be democratic
(Ross, 1999; Djankov, Montalvo, Reynal-Querol, 2005) and face a higher probability of
civil conflict (Collier and HoefHler, 2001; Ross, 2001).%3

The main novelty in the present chapter is that it shows by means of a variety of
robustness checks that natural resources are on average not negatively associated with
institutional quality. The effect of some natural resource measures, however, becomes
significantly negative if ethnic fractionalization increases. Contrary to the predictions
derived from Caselli and Coleman (2002), the marginal effect of ethnic fractionalization on
institutional quality becomes, however, increasingly negative and statistically significant
with mineral and fuel abundance. This finding is robust to a variety of econometric
specifications. Substituting ethnic fractionalization with a measure of ethnic polarization
does not alter the main findings.

Moreover, this chapter clearly identifies a robust, negative relation between institu-
tional quality and ethnic fractionalization in countries rich in mineral and fuel resources.
So far, empirical evidence regarding the relation between ethnic fractionalization and in-

43Stijns (2001a) estimates the (partial) linear correlations between oil, gas, coal and mineral reserves
and different variables of the political infrastructure and finds no conclusive evidence of as significant
negative correlation. However, since he does not control for other variables, that are likely to be positively
correlated with institutions and natural resources, such as for example openness or GDP, his estimates
are likely to be upward biased.
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stitutional quality has been far from conclusive. In general, the statistical significance
of the coefficient of ethnic fractionalization in studies investigating the determinants of
quality of institutions hinges upon the set of control variables and this coefficient often
turns statistically insignificant when controlling for GDP per capita or latitude. (see, La
Porta, et al.,1999; Alesina, et al. ,2002). Easterly and Levine (2003) reach the conclusion
that ethnic fractionalization explains a significant part of political instability and that
ethnic fractionalization in 1960 is significantly correlated with a measure of corruption
and democracy in 1990. They neither control for GDP per capita, regional dummies or
latitude. Contrary to these studies, the results presented in this chapter are robust to the
econometric specification.

The remaining part of this chapter is organized as follows. Next, I provide a description
of the data and descriptive statistics. Section 3 discusses the effect of natural resource
rents on institutional quality, while section 4 refers to aid. The final section concludes.

3.2 Specifications and Correlations

This chapter assesses the question whether natural resources have a negative effect on the
quality of institutions. The starting point for the empirical analysis is the following linear
regression:

RuleLaw = ¢, + ¢1Resource + coEthnic + X + u (13)

RuleLaw is the average of the “Rule of Law" index taken over the years 1996, 1998,
2000 and 2002 from Kaufmann, Kraay and Zoido-Lobaton (2002). The “Rule of Law"
index measures the success of a society in developing an environment in which fair and
predictable rules form the basis for economic and social interactions. This index has been
emphasized as a crucial determinant of economic performance (see, for example, Sala-i-
Martin and Subramanian, 2003). It ranges from -1.352 for Haiti to 2.166 for Switzerland.
Norway, Singapore and New Zealand also have a Rule of Law index exceeding 2.

Resource is a measure of natural resources. This chapter presents results using a va-
riety of natural resource measures, such as natural capital exports as a share of merchan-
dise exports and GDP, mineral and fuel exports per capita or mineral and fuel rents per
capita. Natural capital exports as a share of merchandise exports and GDP are standard
measures of natural resource abundance, used in previous studies analyzing the effect of
natural resources on the quality of institutions or growth (Sachs and Warner, 1997; Leite
and Weidman, 1999; Ross, 1999; Sala-i-Martin and Subramanian, 2003). Since different
components of natural capital may have a different effect on institutional quality, the
specifications in the present chapter do not only control for the aggregate natural capital
measure, but also its components, i.e. fuel, mineral, agricultural and food exports. *
The data is taken from the World Bank’s World Development Indicators (2001).

Mineral and fuel rents may provide a more precise measure of the gains associated
with the exploitation of mineral and fuel resources. Stijns (2001b) proposes this measure
in a study that analyzes the effect of natural capital abundance on human capital accumu-
lation. Mineral and fuel rents are calculated as the sum of energy and mineral rents per

“4For an exact definition of the different components, see Data Appendix.
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capita. They range from 0 to US$2.1 million in United Arab Emirates. Rents are defined
as the product of unit resource rents and the physical quantities extracted. Unit resource
rents equal the difference between the international market price and the average unit
production costs. Energy covers crude oil, natural gas and coal. For crude oil, unit rents
are calculated as the world price less lifting costs.®> Minerals subsume bauxite, copper,
iron, lead, nickel, phosphate, tin, zinc, gold, and silver. Data from energy and mineral
rents are drawn from the genuine savings series of the World Development Indicators
(2002).46

Natural resource measures may differ along four dimensions: the degree of aggregation
of the natural resource measure, the nature of earnings from mineral and fuel resources,
their denominator and the year they where measured. First, disaggregating natural capital
in its components is motivated by the fact that different components may exert a different
effect on institutional quality. Engerman and Sokoloff (1997) claim that the type of crops
grown determined the extent to which property rights were enacted. Where crops were
grown on large plantation or in countries where mineral extraction was prevalent, elites
were able to amass great personal fortunes, resisting reforms that would diversify the
economy and diminish their influence. Auty (2000) argues that countries rich in so-called
point resources, such as oil fields, minerals (e.g. cooper and diamonds) and plantation
crops, tend to be dominated by factional and predatory oligarchic polities, which are
expected to impede a strengthening of institutions. Isham, et al. (2003) provide empirical
evidence that export concentration in point resources is strongly associated with weak
public institutions. Leite and Weidmann (1999) establish the empirical regularity that
fuels and ore exports as a share of GNP are inversely related to corruption, while the
corresponding partial association with agriculture and food exports as a share of GDP
is consistently positive. Sala-i-Martin and Subramanian (2003) confirm these findings,
pointing out that only mineral and fuel resources, but not food and agricultural resources,
create these massive rents leading to a deterioration of institutions.

If different components of natural capital have a different effect on institutional quality,
decomposing natural capital is important, especially since the composition of natural
capital varies substantially among countries. Among the countries with the highest share
of natural capital exports are oil and mineral exporting countries, but also agricultural
good exporters and countries with a more diversified exports base. As can be seen in
figure 1, countries with a high share of fuel and mineral exports in total exports, such
as Bahrein, Brunei, Saudi Arabia, Venezuela and Indonesia, are among the countries
with the highest share of natural capital exports in total merchandise exports. But also
countries that rely heavily on the export of agricultural goods, for example Somalia and
Sudan?”, have a high share of natural capital exports in total merchandise exports. Niger
and Ghana are characterized by mixed export structure, exporting uranium (Niger) and
gold and aluminium (Ghana), but also agricultural products such as cocoa and cotton.

Second, measures of mineral and fuel abundance differ in the nature of earnings from
mineral and fuel resources. Natural resource rents may provide a more precise measure

#For the calculation of these variables, see Hamilton and Clemens (1999, 2002) and Kunte, et al.
(1998).

46Due to data issues, rents from diamonds are not included in the data.

4TSudan started to export oil in 2000.
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of the gains associated with the exploitation of natural resources than natural resource
exports for three reasons. First, extraction costs vary widely among countries. Second,
mineral and fuel exports are likely to be relatively low in countries with a high domestic
energy consumption. The United States, for example, rank 12 with respect to mineral
and fuel rents per capita, but only 45 with respect to mineral and fuel exports as a share
of population. Third, the export variable may assign high values to transshipment hubs.
Singapore and the Bahamas, for example, figure among the countries with the highest
share of mineral and fuel exports per capita, but their mineral and fuel rents per capita
are zero. Zero rents reflect the fact that neither country possesses oil, gas or other mineral
fields, while their high share of mineral and fuel exports in total exports reflects their role
as major transshipment hubs in the 1980s.

The third dimension of natural of resource measures explored in this study is the
denominator. Natural resource measures are either expressed in terms of exports or GDP
on the one hand or population on the other hand. When comparing natural resource
exports to exports and GDP, the economic importance of natural resource exports in the
economy is captured. Natural resource measures expressed in per capita terms provide
information about the rents available in the economy and may be more closely linked to
the political economy arguments presented above.

Last, natural resources may be measured at different points in time. When analyzing
the effect of natural resources on today’s quality of institutional, it may be recommendable
to use past measures of natural resource abundance. Countries with weak institutions
tend to be more prone to policy failures that may, for example, lead to a lack of export
diversification or slow growth. Since GDP and exports today are likely to be determined
by the current quality of a country’s institutions, using current natural resources in terms
of exports or GDP may create an issue of reverse causality. Not controlling for this reverse
causality would lead to an overestimation of the negative effect of natural resources on
institutions. To address this issue, measures of past natural resource abundance are used
in the estimations.*®

These difference among natural resource variables are reflected in the fact that their
correlation coefficients, albeit positive, are not always statistically significant (table /7.2).
Among the four measures of mineral and fuel abundance, i.e. the share of mineral and fuel
exports in exports (MFuelXX80), in GDP (MFuelXGDP80), per capita (MFuelP80) and
energy and mineral rents (Rent80) the correlation coefficient is positive and significant.
Natural capital measures are also positively correlated with measures of mineral and
fuel abundance, but their correlation coefficient is not always statistically significant at
the five percent significance level. Correlation is highest among natural capital exports
to GDP and the share of mineral and fuel exports in GDP. The latter is also highly
correlated with mineral and fuel exports per capita. The correlation between the share
of food and agricultural exports in exports and measures of mineral and fuel abundance
are negative and significant. Food and agricultural shares are not significantly correlated
with measures of natural capital.

48Natural resource measures expressed in per capita terms are less likely to suffer from this issue of
reverse causality. And even if institutions determined population growth, one would expect population
growth to be lower in countries with stronger institutions, leading to an underestimation of the negative
effect of natural resources on institutions.
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Contrary to what the hypothesis of the natural resource curse might suggest, the
correlation coefficients between Rule of Law and most natural resource measures are not
statistically significant. The only exceptions are the share of natural capital exports in
merchandise exports (NatCapXX80) and the export share of food and agricultural exports
(FdAgXX80). It is particularly noteworthy that none of the measures of mineral and fuel
abundance is significantly correlated with institutional quality.

Ethnic is measured by the index of ethnic fractionalization taken from Alesina, et
al. (2002). It is constructed as an Herfindahl index, reflecting the probability that two
randomly selected individuals from a population belong to different groups and defined
as

N
Ethnic=1— Z S;
i=1

where s; is the share of group ¢ with respect to the total population.

For a given number of groups, the ethnic fractionalization index is maximized if differ-
ent groups have equal size. Given equal group size the index increases with the number
of different ethnic groups in a country.

As pointed out above, several theoretical arguments suggest a negative association be-
tween ethnic diversity and the quality of institutions. Consistent with this hypothesis, the
simple correlation coefficient between ethnic diversity, as measured by ethnic fractional-
ization and Rule of Law reveals a significant negative correlation. Ethnic fractionalization
is also negatively correlated with GDP in 1970, which may be interpreted as a proxy for
past institutional quality. It is positively associated with the share of natural capital
(NCapXX80) and mineral and fuel exports in exports (MFuelXX80), but not significantly
correlated with all other measures of natural resource abundance. Descriptive statistics
of the data as well as the description of all variables can be found in the appendix.

The set of control variables X includes initial GDP per capita, past enrollment rates,
volatility of terms of trade, a country’s share of English and European language speakers,
latitude and regional dummies. Initial GDP per capita rather than current GDP per
capita is used since current GDP per capita is likely to be significantly and positively
associated with Rule of Law. If resource abundance reduces government performance
and if bad governments have lower levels of income, controlling for present GDP in the
regression may induce an underestimation of the coefficient of natural resource rents
on governmental quality. To circumvent this issue, past GDP per capita is included
in all regressions. Openness is not included in the core specification, but specifications
controlling for openness will be discussed below. These control variables are standard in
the literature.*” The choice of using a standard set of control variables as a starting point
is motivated by the fact that it facilitates comparisons with previous studies, thereby
allowing to identify the key components that determine the results. Source and definition
of all control variables is provided in the Data Appendix.

49Gee for example, Sala-i-Martin and Subramanian (2003) and Isham et al. (2003).

7



3.3 Natural Resources and Institutional Quality

The first question that this chapter addresses is whether natural resources have a negative
effect on the quality of institutions. The empirical analysis presented in the section shows
that the negative effect of natural resources on institutional quality is not robust, turning
insignificant if previous econometric specifications are modified slightly. The econometric
specifications presented below therefore relies on set of control variables set, standard in
the literature, and a large set of natural resource measures to ensure comparability and
robustness of the empirical results.

A previous empirical study analyzing the effect of natural resource abundance on
institutional quality is Sala-i-Martin and Subramanian (2003). Differences between the
estimated coefficients in the present study and their estimates arise from a change in the
definition of institutional quality, the measure of GDP in the denominator of the natural
resource shares expressed in terms of GDP and the measure of volatility of terms of trade.
While this study uses the average of Rule of Law between 1996 and 2002 as dependent
variable, Sala-i-Martin and Subramanian (2003) use the 2002 Rule of Law index as their
measure of institutional quality. All measures of natural resources used in this study are
either taken or calculated from data provided by the World Bank’s World Development
Indicators (WDI). Sala-i-Martin and Subramanian (2003) also take their measures of
natural resources from WDI with the exception of the natural capital to GDP ratio, the
latter being taken from Sachs and Warner (1995a). Volatility in terms of trade is measured
here as the change in the log of external terms of trade between 1970 and 1990 taken from
Sachs and Warner (1997), while Sala-i-Martin and Subramanian (2003) use the volatility
in terms of trade between 1970 and 1998 weighted by the share of natural resource exports
in GDP in 1970. Differences in the data imply that the sample size among the two data
sets differs by two observations.?”

Comparing the estimated coefficients in section A of table 117.3 with those presented
in Sala-i-Martin and Subramanian (2003)°!, it can be seen that they have the same signs
and are comparable in terms of magnitude as well as significance level. In the core
specification, the estimated coefficient of the share of natural resource exports in total
exports amounts to -0.008 (standard error 0.004). This compares to a coefficient of -
0.009 (standard error 0.004) presented in Sala-i-Martin and Subramanian (2003). The
coefficients on fuel and mineral share in exports are identical.®® Only the coefficients
of natural resource shares expressed in terms of GDP are notably different to Sala-i-
Martin and Subramanian’s (2003). The coefficient on natural resources as a share of
GDP amounts to -0.008 and is insignificant, while Sala-i-Martin and Subramanian obtain
a significantly negative coefficient of -2.415 (standard error 0.595). By the same token,
the coefficient of the share of mineral and fuel exports in GDP equals -0.017 (standard
error 0.007) in table I71.3 and compares to a coefficient of -2.587 (standard error 0.484)
in the specification presented in Sala-i-Martin and Subramanian (2003).

These estimates confirm the hypothesis and previous empirical evidence that not all

50Tsham, et. al. (2003) divide natural resources in "point sources" and "diffuse sources". Their results
are, therefore, not directly comparable with the coefficients of the core specifications

®See Panel B in tables 2 and 3 in Sala-i-Martin and Subramanian (2003).

52The standard error on the share of mineral and fuel exports in total exports is 0.009 in the study of
Sala-i-Martin and Subramanian (2003).
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natural resources exert a deleterious effect on institutional quality. While the coefficients
on mineral and fuel exports as a share of exports and GDP are significantly negative, the
coefficients on agriculture and food exports as a share of exports and GDP are insignif-
icant. The null hypothesis of equal coefficients of mineral and fuel exports as a share of
GDP and agricultural and food exports as a share in GDP can be rejected.”

Apart from measures of natural resources, GDP per capita in 1970, secondary school
enrollment in 1960, density of population in coastal areas in 1965 and the fraction of pop-
ulation speaking English or other European languages are significantly associated with
Rule of Law according to the empirical results. With the exception of past enrollment
rates, these variables capture various dimension of past institutional quality. Given that
institutions tend to change only slowly, past GDP per capita is highly correlated with
current institutional quality. Density of population in coastal areas in 1965 and the frac-
tion of population speaking English or other European languages is claimed to capture
Western European influence.’® The fact that past enrollment rates are significantly asso-
ciated with the current quality of institutions may capture the fact that past enrollment
rates tend to entail a higher level of education, which is likely to affect the nature of
interactions. Higher average educational attainment and literacy, in particular, can be
assumed to affect the effectiveness of the judiciary and the use of written contracts in a
society, thereby strengthening legal and governmental institutions.®”

Adding ethnic fractionalization to the core specification, the coefficients of all natural
resources measures become less negative and insignificant at the five percent significance
level (table I11.3, column B).’® The coefficient of ethnic fractionalization has a negative
sign and is not statistically significant at the five percent significance level across all
natural resource measures. As discussed in the previous section, ethnic fractionalization
has been identified in the theoretical and empirical literature as being detrimental to the
quality of a country’s institutions, leading to uncoordinated rent-seeking activities and
weakening the centralization of control and useful checks and balances. As a consequence,
it has been used as a control variable in previous studies that analyze the effect of natural
resource abundance on institutional quality (see, Sala-i-Martin and Subramanian, 2003;
Isham et al., 2003; Leite and Weidman, 1999). In none of these studies the coefficient on
ethnic fractionalization is significant.

When adding latitude and regional dummies to the set of control variables, the co-
efficients on all natural resource measures, except of the share of food and agricultural

53 Decomposing the components further into mineral, fuel, agriculture and food exports does not provide
additional insights. Results are available upon request.

> For a discussion of the relation between institutional quality and the fraction of population speaking
English or other European languagues or density of population in coastal areas in 1965, see Hall and
Jones (1999) and Acemoglu, et al. (2000).

3Institutions and government, on the other hand, may provide an environment to individuals and
firms that encourages the accumulation of skill. See, for example, Hall and Jones (1999).

56 This reduction in the coefficients of natural resource measures confirms findings presented by Sala-
i-Martin and Subramanian’s (2003). When they add ethnic fractionalization to their core specification
the coefficient on fuel and mineral exports as a share of GDP drops by more than one fifth. It remains,
however, statistically significant at the one percent level. Sala-i-Martin and Subramanian (2003) do
not present estimates of the share of fuel and mineral exports in exports when controlling for ethnic
fractionalization.
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exports in GDP, turn insignificant (table I77.3,column C). Latitude, i.e. the absolute
value of the latitude of the country, is strongly and positively correlated with Rule of Law.
The coefficient on latitude may be interpreted to capture the effect of past institutions.
Countries closer to the equator tend to have a more tropical climate, potentially repre-
senting an inhospitable environment according to Acemoglu, et al. (2001, 2002). They
argue that colonial powers established extractive institutions in colonies with inhospitable
climates. The main purpose of these extractive institutions was to transfer the maximum
amount of resources from the colony to the colonial power by investing as little as possible
at the same time. As a consequence, institutions in these colonies were not designed to
protect private property nor to provide checks and balances against government expro-
priation. The authors claim that tropical endowments shaped colonial institutions which
had long-run repercussions and still affect institutions today. Notwithstanding this strong
association between latitude and institutional quality, none of the previous studies on the
effect of natural resources on institutions or policies controlled for latitude.

Outliers could potentially lead to the erroneous conclusion of an insignificant relation
between natural resources, in particular measures of mineral and fuel abundance, and
institutional quality. To assess whether the finding of insignificant coefficients is the
results of a specific data set, I substitute the log of real GDP using data from the World
Bank’s WDI. Some of the most oil rich economies, such as Saudi Arabia and Kuwait are
not included in the data set by Sala-i-Martin and Subramanian (2003).>” The change in
the data set does not alter significantly the coefficients of measures of natural resources nor
other significant control variables as can be seen in section A of table I71.4. The most
striking feature is the decrease in the coefficient on past enrollment rates which turns
insignificant. The change in the data set leads, however, to a substantial improvement in
the adjusted R-square. Similarly, controlling for outliers in section B of table [11.4
does not alter the fact that none of the coefficients on measures of natural resource
are statistically significant at the five percent level once latitude and regional dummies
are included in the set of control variables. DFITS indicate that Singapore is, by far
the most influential observation, while Cook’s Distance is largest for either Singapore or
Hongkong.”® Singapore’s relatively large residual may be explained by the fact that its is
a major transshipment hub. Summarizing, the results presented above suggest that the
statistical significance of the partial association between measures of natural resources
and institutional quality is not robust to the econometric specification.

3.4 Natural Resources, Ethnic Fractionalization and Institu-
tions
Even if natural resource do not harm institutions on average, natural resource abun-

dance may lead to worse political outcomes in countries where ethnic fractionalization is
high. The hypothesis that natural resources abundance harms institutions in ethnically

57Sala-i-Martin and Subramanian’s (2003) measures of real GDP is taken from Penn World Tables 5.6.
The Penn World Tables do not present information for some of the most oil rich countries.

S8DFITS for Singapore is, depending on the natural resource measure, approximately 2, which is
compared to 2 * /722, This cut-off value assumes the value of 0.9 if the number of observations is 68.
Cook’s Distance for Singapore and Hongkong range from 2 to 3.5.
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fractionalized countries is estimated by using the following linear regression:

RuleLaw = ¢, + ciResource + coEthnic + csEEResource + X +u (14)

where F Re source is the interaction term between ethnic fractionalization and a natural

resource measure. Ethnic fractionalization and natural resource measures are centered
around their mean to reduce multicollinearity and to facilitate interpretation.’® X is a
set of control variables and will be discussed below.

The coefficients on the interaction term between ethnic fractionalization and most
measures of mineral and fuel abundance are negative and highly significant (table I71.5).
All three specifications in this table include an interaction term between ethnic fraction-
alization and various measures of natural resource abundance. They differ, however, in
their set of control variables. Specification A controls for ethnic fractionalization and the
interaction term between natural resource measures and ethnic fractionalization. Adding
the interaction term does not significantly change the size and significance level of the
coefficients on the control variables. The adjusted R-square, however, increases slightly.5°
In specification B, the index of prevalence of malaria (malfal66) and the average invest-
ment price level between 1960 and 1964 (pi6064) are dropped since these variables are not
significant at the ten percent level in previous specifications.® Excluding these variables
from the regression does not lead to any sizeable change in neither magnitude nor signifi-
cance of the estimated coefficients but to a slight increase in the sample size. Specification
C' incorporates latitude and regional dummies in the set of control variables.

When adding the interaction term, the coefficients on all measures of mineral and fuel
abundance turn insignificant. Since the control variables in the regression are centered
around their mean, the coefficients on measures of natural resources can be interpreted
as the marginal effect of the respective natural resource measure on institutional quality
evaluated at the mean of ethnic fractionalization. The coefficient on the share of mineral
and fuel exports in exports, for example, may be interpreted as the weighted average effect
of each coefficient of this share across all observed values of ethnic fractionalization.®? As
can be seen in column C of table I11.5, the marginal effect of mineral and fuel abundance
on institutional quality is close to zero and not statistically significant when evaluated at
the average level of ethnic fractionalization.

But the coefficient on the interaction term between most measures of mineral and fuel
abundance and ethnic fractionalization remains statistically significant at the one percent
level even when controlling for latitude (see column C| table I71.5). As a consequence,
the marginal effect of mineral and fuel exports as a share of exports and GDP becomes
significantly negative at high levels of ethnic fractionalization. Table /17.6 shows that
if the probability that two randomly selected individuals from a population belong to

59 Centering reduces multicollinearity, since the covariance between each of the centered variables that
enter the cross-product and the cross-product itself is zero if both variables are bivariate normal. In the
regression, the only remaining correlation between the first order term and the cross-product is due to
the nonnormality in the variables.

60Compare column B in table 3 with column A in table 5.

61For further evidence, see table 3 and table 4.

52The mean of ethnic fractionalization in the sample is 0.458 corresponding closely to the level of ethnic
fractionalization in USA, India, Venezuela and Sri Lanka.
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different groups is 0.655 (65th percentile), an increase in the share of mineral and fuel
exports in exports by one standard deviation decreases Rule of Law by 0.193. This
effect is significant at the 5 percent significance level. At the 90th percentile of ethnic
fractionalization, an increase in mineral and fuel exports as a share of total exports by
one standard deviation is associated with a decrease of Rule of Law by 0.289 or one third
of a standard deviation.

While mineral and fuel exports as a share of exports and GDP exert a significantly
negative marginal effect on institutional quality when ethnic fractionalization is high, the
marginal effect of mineral and fuel exports per capita is positive and significant when
ethnic fractionalization is low. Some countries with a high level of mineral and fuel
exports per capita and a low level of ethnic fractionalization are, for example, Australia,
Canada, Netherlands, Norway and the United States. Many of these countries managed
to diversify their exports and figure now among the richest countries in the world. As
a consequence, their share of mineral and fuel exports as a share of exports is low. The
difference in the marginal effects of the mineral and fuel exports as a share of exports and
mineral and fuel exports per capita may highlight the issue of a potential endogeneity
bias that may arise from the fact that exports are likely to be determined by the quality
of a country’s institutions. If institutions are persistent than even past exports may be
correlated with today’s institutions.

Contrary to measures of mineral and fuel abundance, food and agricultural exports
as a share of exports and GDP are positively associated with rule of law when ethnic
fractionalization is large. This may reflect the fact that countries with a high degree of
ethnic fractionalization are more likely to employ small crop production technologies. As
discussed above, the hypothesis has been proposed that countries characterized by small
crop production may develop stronger institutions. Countries with a high level of ethnic
fractionalization and a high share of agricultural and food exports are Gambia, Madagas-
car, Ghana and Tanzania, subsuming countries that rely primarily on the production of
coffee and cocoa. These crops can either be grown on plantations or small family farms.

But then, countries characterized by a high level of ethnic fractionalization and a
large share of agricultural and food exports are concentrated in Subsaharan Africa. This
implies that even if these products are produced on a small farm scale, they are potentially
susceptible to rent extraction from small holders via marketing boards. According to Sachs
and Warner (1995) all Subsaharan countries but one had marketing boards in the 1980s.
Government-controlled marketing boards systematically paid farmers below world market
prices. The surpluses of the marketing board were given to the government.

The relation between the size of rents extracted from the marketing boards and ethnic
fractionalization, however, is far from clear. Bates (1981) states that marketing boards
in Ghana, Nigeria and Zambia lead to poor agricultural performance, while its effect in
Kenya was much less deleterious during Jomo Kenyatta’s presidency. He argues that -
apart from generating revenues for the government - marketing boards were also aimed
at reducing the cost of food for urban constituents in order to appease urban interests.
This implies that the marketing board’s agricultural pricing policy depended on how much
relative weight the ruling party assigned to urban and rural constituents. While in Ghana,
Nigeria and Zambia farmers were small landholders, landownership in Kenya was more
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concentrated, facilitating collective action.® While small scale agricultural productions
may allow the development of stronger institutions, rent extraction through marketing
boards may be more pervasive when landholders are small. Understanding the relation
between food and agricultural exports, ethnic fractionalization and institutional quality
would thus require to control for distribution of landownership, as well as existence and
design of marketing boards. Analyzing the relation between these variables would go
beyond the scope of this chapter, but definitely warrant further research.

The marginal effect of ethnic fractionalization on institutional quality is large, sig-
nificant and negative in countries rich in mineral and fuel resources as well as natural
capital (table 171.7). It is not significant if natural resources are scarce. Increasing ethnic
fractionalization by one standard deviation reduces institutional quality by 0.481, nearly
half a standard deviation, when mineral and fuel exports as a share of exports correspond
to their 90th percentile. A similar increase in ethnic fractionalization is associated with
a reduction of Rule of Law by 0.331 when mineral and fuel exports as a share of GDP
amount to 29.04 percent. The marginal effect of ethnic fractionalization is significantly
negative if the share of food and agricultural exports in total is low.

The specifications presented so far did not control for openness. This may be of
concern since not controlling for openness may lead to a downward bias in the coefficients
on natural resources and henceforth to the wrong conclusion that natural resources harm
institutions. Openness is widely considered to be positively associated with a country’s
quality of institutions. Countries with good governments tend to be more open since
trade with other countries is likely to enhance a country’s productivity (Ciccone and
Alcala, 2004) by facilitating the adoption of ideas and technologies, generating gains from
specialization or allowing to exploit economies of scale. At the same time, opening up
to trade may lead to an improvement of the legal and governmental institutions since
the elimination of barriers to trade, for example, may erase opportunities for engaging
in rent-seeking activities.®® Resource abundant countries, on the other hand, may favor
protectionist trade policies in order to guard against the Dutch Disease and to sustain
the manufacturing sector.®® If openness is negatively correlated with a given measure of
natural resource abundance, then the coefficient on this natural resource measure would
turn less negative when openness is added to the regression. Not controlling for openness
may then lead to the wrong conclusion that natural resources exert a negative effect on
institutions.%

63Bates (1981) also points out that farming was important in the Kikuyu area, an ethnic group that
was closely related to the ruling party. As a consequence, farmers in Kenya were a powerful lobby and
were able to guarantee themselves higher prices. When Daniel Moi came to power the ethnic basis of
the regime changed from Kikuyu to Kalenjin and as a result agricultural policies that strengthened the
position of the farmers were abandoned.

64Trade restrictions may trigger of rent-seeking activities, such as attempting to evade tariffs, appro-
priating a share of the revenue that results from import restrictions, competing for premium-fetching
licenses or lobbying for the imposition of protectionist tariffs. This linkage between trade and the diver-
sion of resources to government and private sector induces Hall and Jones (1999) to use the Sachs Warner
openness index as a component of their measure of social infrastructure. Hall and Jones (1999) define
social infrastructure as "institutions and government policies that determine the economic environment
within which individuals accumulate skills, firms accumulate capital and produce output."

65See Sachs and Warner, 1995b, for empirical evidence.

66This may be a reason why openness has been included in previous studies analyzing the association
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When adding openness to the standard specification in specification A of table [11.8,
the coefficients on past GDP per capita as well as the coefficients on natural resources and
their interaction terms with ethnic fractionalization become less negative. The coefficient
on openness is positive and mostly significant at the five percent level. The marginal
effect of any measure of fuel and mineral abundance becomes less negative for a given
level of ethnic fractionalization. The direction of the change in coefficients is henceforth
consistent with the prediction made above.

But interpreting this change in coefficients is not straightforward since the measure
of openness used is based on the Sachs Warner Index of openness (Sachs and Warner,
1995b).57 The Sachs and Warner openness index has been widely used in the literature
and is constructed from dummies related to five different dimensions of trade policies: 1)
average tariff rates, 2) non-tariff barriers, 3) black market premium, 4) state monopoly
on major exports and 5) a socialist economic system.%® These five different dummies are
combined into a single dichotomous variable since they represent different ways in which
policy makers can close their economies to international trade. Rodrik and Rodriguez
(1999) argue that the criteria used for the black market premium and the state monopoly
on exports generate a dummy variable that matches the Sachs and Warner index in 95
percent of all observations. As a consequence, very little of the statistically power of the
index would be lost if it were to be constructed only from these two indicators and the
explanatory power of the two most direct measures of trade policy, i.e. tariff and non-tariff
barriers, is low.

What is more, Rodrik and Rodriguez (1999) argue that the significance of the black
market premium and the state monopoly variable in growth regressions arises from the fact
that they are correlated with other determinants of growth such as macroeconomic policy
failures in the case of the black market premium and Sub-Saharan Africa in the case of
the state monopoly variable. The latter arises from the fact that Sachs and Warner (1997)
constructed the dummy for state monopoly of exports on a study of African countries.
All, but one, Sub-Saharan African countries are classified to be closed on the basis of

between natural resources and institutional quality. See for example, Leite and Weidmann, 1999; Isham
et al. 2003; Sala-i-Martin and Subramanian, 2003.

67Measure used in this study is the fraction of years during which a country has been rated as open
between 1970 and 1979. A country is rated open if the Sachs Warner Index of openness in a given year
equals one. Since current institutional quality is likely to determine current trade policies, the regression
controls for past openness. since the Sachs Warner index is likely to subsume not only restrictive trade
policies, but to also capture other past policy failures.Using the Sachs-Warner index for 1970 to 1990
does not significantly change the estimated coefficients on measures of natural resources. The adjusted
R-square, however, improves slightly. Results are available upon request.

68 A country is classified as closed if it satisfied at least one of the following characteristics:

1) Average tariff rates of 40 percent more;

2) Non-tariff barriers covering 40 percent or more of trade;

3) A black market exchange rate that is depreciated by 20 percent or more relative to the official
exchange rate, on average, during the 1970s or 1980s;

4) A state monopoly of exports;

5) A socialist economic system.

If a country is rated as closed, the Sachs Warner index assumes value 0. For more information regarding
the construction of the Sachs-Warner Index of Openness, see Sachs and Warner (1995).
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these criteria alone. As a consequence, the Sachs-Warner dummy for state monopoly of
exports is almost identical to the Sub-Saharan dummy included in the regression.

To further explore the question whether including measures of openness would weaken
the empirical results, the Rodrik and Rodriguez (1999) critique of the Sachs and Warner
index for openness is addressed here by analyzing the association of the components of
the index with Rule of Law. As can be seen in specifications B to D of table I11.8, none
of the components of the Sachs-Warner openness indicator is significantly associated with
Rule of Law. Controlling for either the black market premium, own-import weighted tariff
rates or non-tariff barriers does not lead to a substantial change in size and significance of
the estimated coefficients. Controlling for different measures for openness does therefore
not weaken the empirical finding that the marginal effect of mineral and fuel abundance
on institutional quality decreases with ethnic fractionalization.

While the specifications presented in this study so far, include several variables that
capture past institutional quality, such as the density of coastal population in 1965 or
the share of population speaking English, two important determinants of institutional
quality, the origin of the legal system and religion, have so far not been considered in
the regressions. Adding measures of legal origin and religion in table I71.9 reveals that
countries where French commercial law prevails have less secure property rights than
countries where the English common law rules. Moreover, the quality of institutions is
lower in countries with a significant share of Catholic population. This is consistent with
the findings presented in La Porta et al.’s (1999) chapter on determinants of present legal
and government institutions.

Controlling for legal origin and religion does not alter the coefficients of the natural
resource variables and their interaction terms with ethnic fractionalization significantly.
The coefficients on the interaction terms of mineral and fuel exports as a share of exports
and GDP remain negative and highly significant at the one percent level. Similarly, the
corresponding coefficient on mineral and fuel exports per capita is significant at the five
percent level once legal origin and religious dummies are included in the set of regressors.

As discussed above, natural resources provide means and incentives to people who live
in resource-rich regions to form an independent state and may contribute significantly
to triggering, prolonging and financing civil conflicts. The occurrence of a violent sec-
cessionist movement is statistically more likely in natural resource abundant countries.
In many instances, ethnic cleavages can appear to generate the conflict and secessionist
movements could seem to be ethnically based. Often the conflict seems to appear as an
ethnically distinct population enjoys few benefits from resource extractions, while bear-
ing the costs. Examples are Aceh (Indonesia), Biafra (Nigeria) and Katanga (DRC).%
Empirical evidence regarding whether the probability of civil conflict is higher in ethni-
cally more diversified societies is, however, ambiguous. Fearon and Laitin (1996) show
that cooperation is more common than conflict in ethnically diversified societies. Collin
and Hoeffler (2001) provide empirical evidence that ethnic diversity is associated with
a reduced risk of violent conflict. To the contrary, Garcia-Montalvo and Reynal-Querol
(2005) provide empirical evidence that ethnic polarization affects the incidence of civil
war to a large extent.”

89GSee Collier and Hoeffler (2001) and Ross (2001, 2003).
"0Garcia-Montalvo and Reynal-Querol (2005) find, however, no statistically significant effect of ethnic
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When controlling for genocidal incidence or revolutions and coups in table 177.10,
the coefficients on the interaction terms between measures of mineral and fuel abundance
and ethnic fractionalization decrease substantially. They turn insignificant once genocidal
incidence and revolution and coups are taken into account. The share of food and agri-
cultural exports in GDP, however, continues to be positively associated with institutional
quality. The results suggest that the occurrence of conflict may be one reason why the
marginal effect of natural resource exports expressed in terms of exports and GDP on
institutional quality is significantly negative when ethnic fractionalization is high.

It may also be the case that the finding of a negative interaction term between measures
of mineral and fuel abundance and ethnic fractionalization is driven by the Sub-Saharan
African subsample. Sub-Saharan African countries are, therefore, dropped in the specifi-
cations presented in table I71.11. As a consequence, the sample size shrinks by about 20
percent. The coefficients on the interaction term of most measures of natural resources
and ethnic fractionalization, however, do not change substantially. The only exception is
the coefficient on the interaction term between natural resource rents per capita and ethnic
fractionalization. This coefficient doubles relative to the core specification (specification
C'in table I71.5) and turns significantly negative at the one percent level.

Since outliers may distort the findings of OLS cross-country regressions, table 177.12
presents estimates of an iteratively re-weighted least squares estimation that gives less
weight to influential observations. The estimation technique is maximum likelihood. In a
first step, weights from scaled residuals are computed, with the scale equal to the median
absolute deviation about the median residual divided by a constant (see Huber, 1981). If
the residual is small the case weight equals one. If it is larger, the case weight equals the
constant divided by the absolute value of the scale. In a second step, biweights are applied.
Biweights downweight all cases with residuals and assign cases with large residuals zero
weight. This iteratively reweighting procedure is used since Huber weights have problems
with extreme outliers and biweights may have sometimes problems with converging to a
solution. Since outliers could be a serious problem in the data and since the distribution of
residuals approximates a normal distribution well, this estimation procedure is preferable
to, for example, a quantile regression.

When applying this technique to core specification without interaction term, the co-
efficients on all measures of natural resources, with the exception of the share of food
and agricultural exports in GDP, remain insignificant. As can be seen in specifications
B (core specification with interaction term) and C' (controlling for past institutions) of
table I11.12, the magnitude of the estimated coefficients on the interaction terms between
measures of mineral and fuel abundance remains largely unchanged.

Summarizing, these results show that the marginal effect of ethnic fractionalization on
institutional quality depends significantly on ethnic fractionalization and that the mar-
ginal effect on institutional quality differs among natural resource measures. Economies
that relief heavily on oil and fuel exports in the past tend to have a significantly lower
quality of institutions today if ethnic fractionalization is high. The fact that natural re-
sources provide means and incentives to trigger and prolong violent conflicts is likely to
be one channel through which mineral and fuel abundance casts its spell on institutional

fractionalization on the incidence of civil war.
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quality.

3.5 Alternative Specifications
3.5.1 Polarization

The ethnic fractionalization index has been criticized in the literature for neither cap-
turing a country’s potential for conflict nor for rent-seeking activities, since it captures
the probability that two individuals belong to different ethnic groups. The probability
of being matched with an individual of a different ethnic group may tell little about a
country’s potential for conflict or for rent-seeking activities. A large number of different
ethnic groups is less likely to be harmful to a country’s institution than two equally sized
groups competing over rents. To capture this notion, Garcia-Montalvo and Reynal-Querol
(2002) propose the following polarization index:

N 05— s
RQ=1- Z(.O—5Z)25i
i=1 ’

This index reaches its maximum when there are two groups of equal size.”" The
relationship between ethnic fractionalization and the polarization index is positive and
close to linear when ethnic fractionalization is low. The two indices are uncorrelated
at intermediate levels of ethnic fractionalization. Their correlation turns negative when
ethnic fractionalization is high (Garcia-Montalvo and Reynal-Querol, 2002).7

Substituting ethnic fractionalization with polarization in table I71.13 does not affect
the qualitative results of this chapter since the association between mineral and fuel
abundance and institutional quality becomes more negative as polarization increases.
The interaction terms between measures of mineral and fuel abundance and polarization
are significant at the five percent level with the exception of the share of mineral and
fuel exports in GDP. The corresponding coefficient on mineral and fuel resource rents
per capita, however, becomes significant. Similar to the core specification with ethnic
fractionalization, the marginal effect of polarization on institutional quality is insignificant
when evaluated at the mean of any of the measures of mineral and fuel abundance.

A further similarity with previous results is that the marginal effect of mineral and
fuel exports as a share of total exports turns significantly negative at high levels of po-
larization, while the effect of mineral and fuel rents and exports expressed in per capita
terms is significantly positive when polarization is low (see table 171.14). The similarity
of the results is striking given the low correlation between polarization and ethnic frac-
tionalization at high levels of ethnic fractionalization. Countries characterized by high
mineral and fuel exports per capita and low polarization are Norway and Netherlands.
Eliminating these observations from the sample, does not alter the fact that the mineral

"I Garcia-Montalvo and Reynal-Querol (2002) further show that the RQ index can be derived from a
simple model of rent-seeking and provide a discussion of the theoretical underpinnings of the two indices.

"2Countries with a high share of mineral and fuel exports in total exports and a high polarization index
are Bahrain, Kuwait, Mexico and Trinidad and Tobago.

87



effect of mineral and fuel rents per capita is significantly positive when polarization is
low.™

Finally, the marginal effect of share of the food and agricultural exports in GDP is
significantly and positively associated with institutional quality if polarization exceeds its
40th percentile. Confirming previous findings, the marginal effect of food and agricultural
shares on institutional quality increases with polarization. And again, as can be seen in
table I11.15, the marginal effect of polarization on Rule of Law is negative and significant
in countries characterized by very high mineral and fuel exports as a share of exports and
population.

3.5.2 Aid

Similar to natural resource rents, foreign aid has been identified to enhance rent-seeking
activities and to weaken pressure for reforms. Contrary to natural resources, however,
aid allocation is often linked to conditionality and ear-marked towards improving legal
and administrative quality or educational attainment.” It is henceforth less clear cut
whether aid weakens institutional quality. It may therefore seem surprising that some
authors have claimed that the damaging effect of aid on democracy substantially exceeds
the deleterious effect of oil rents (Djankov, Montalvo and Reynal-Querol, 2005).

If aid rents have a similar effect on institutional quality then natural resources rents,
then aid may also exert a negative effect on institutions if ethnic fractionalization is large.
Svensson (1998) argues that more discretionary aid and by the same token windfall gains
from natural resources make cooperation among social groups more difficult to sustain.
As a consequence, rent-seeking activities in countries with a divided fiscal process in-
crease with aid and windfall gains from natural resources. He provides empirical evidence
that the effect of aid on institutional quality becomes more negative in countries char-
acterized by a higher degree of ethnic fractionalization. To the contrary, Knack (2004)
concludes that the impact of aid on the quality of governance worsens with greater ethnic
homogeneity.

Addressing the question whether aid has a similar effect on institutional quality than
natural resource rents, the present study uses the same empirical specifications as pre-
sented above and simply substitutes natural resource variables with measures of aid.
Empirical studies on aid generally use data on official development assistance (ODA)
from the OECD to measure foreign aid. ODA refers to grants and loans from official
creditors provided on concessional terms to developing countries.” The data is provided
in current US dollars. Burnside and Dollar (2000) and Djankov, Montalvo and Reynal-
Querol (2005) transform this data in constant dollars and to purchasing power parity
using the IMF’s Import Value Index. Whether ODA should be adjusted for purchasing
power parity depends on whether it is spent on tradeable or non-tradeable goods. Since
it is usually spend on both and since the proportion of ODA spent on tradeables varies

"3Results are available upon request.
™ As discussed above, improving educational attainment may enhance a country’s quality of policies

and institutions.
"Loans and grants used for military purposes are excluded in the ODA definition.
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across countries, there is a priori no justification for using one or the other measure in
a cross-country regression. For this reason, the estimates below present both measures
of ODA. ODA is a measure of the funds that a country receives. It does not provide
information on the funds that are available to a country in a given year. Therefore, ODA
net transfers and net flows are added to the list of regressors. Analog to the measures on
natural resources, aid variables are expressed in terms of GDP and population.

The empirical results suggest that similar to most natural resources measures, aid is
not significantly associated with institutional quality when a constant marginal effect of
aid on institutional quality is assumed. None of the coefficients on measures of aid flows
nor ethnic fractionalization is significant at the five percent level in the core specification
(column A, table I71.16). In contrast to the natural resource specification, the signs on
the aid coefficients, however, are not consistently negative.

When interacting measures of aid flows with ethnic fractionalization (column B, table
I11.16, the marginal effect of net flows in GDP (NFLgdp), net flows per capita (NFLper-
cap) and net transfers per capita (NTRpercap) evaluated at the mean of ethnic frac-
tionalization become significantly positive. The interaction term of the three variables
is throughout negative and significant, indicating that the marginal effect of aid on in-
stitutional quality decreases as ethnic fractionalization increases. As a consequence, the
marginal effect of aid on institutional quality is significantly positive at lower levels of
ethnic fractionalization and becomes negative and significant at high levels of ethnic frac-
tionalization (table /17.17). The size of this effect is large. Increasing the share of net
flows in GDP by one standard deviation raises the Rule of Law index by 0.75 points if
ethnic fractionalization is at the 30th percentile. The marginal affect of ethnic fraction-
alization on quality of institutions is negative and large when aid flows are low (table
I11.18).

Contrary to the specifications with natural resources, the marginal effect of aid on Rule
of Law does not alter significantly when controlling for revolutions, coups and genocidal
incidents (column C, table I11.16). This may reflect the fact that conditionality of official
development assistance prevents recipient governments of using aid flows for military
purposes. Governments may have incentives to abide by the rules of conditionality since
ODA loans and grants or often disbursed in tranches and in order to avoid a disruption
of future lending. It may also reflect the fact that while diamond mines and oil fields
can be appropriated by rebel groups, official aid is generally provided to sovereign and
internationally recognized governments. Moreover, natural resource based conflicts seem
to appear as the population living in the areas where natural resources are extracted
have to bear the costs of extraction while only enjoying few benefits (Ross, 2003). Costs
on the local population from aid allocation are more likely to be small and less visible.
An exchange rate appreciation induced by aid inflows, for example, may harm small
agricultural producers but the farmer is unlikely to be aware of this link. Finally, the
amount of aid allocations to a country may be less visible for the average population
then, for example, a diamond mine.”

76 Although natural resources may be more prone to triggering conflicts than aid, large aid inflows
may contribute to henerating and prolonging conflicts under certain circumstances. Maren (1997), for
example, claims that the desire to control aid inflows triggered Somalia’s civil war. Anecdotal evidence
suggests that food aid to regions engaged in civil war where partially deviated to fighting rebels and may,
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Low aid inflows may simply indicate that government performance is weak. If countries
with strong institutions tend to attract more aid, than the effect of aid on institutional
quality would be overestimated in a standard OLS cross-country regression. Second, po-
litical and strategic interest of donors tends also to determine aid allocation. Supporting
countries with good government performance could be one of them. Alesina and Dollar
(2000), for example, find that democratization tends to be rewarded by higher aid flows at
the margin. Last, the quality of a country’s institutions is a determinant of the aid alloca-
tion rules of major multilateral creditors.”” As a consequence, almost all recent studies on
aid effectiveness test whether endogeneity of aid biases their estimated coefficients. Most
studies accept the null hypothesis of exogeneity of parameters which implies that OLS
estimates are unbiased. Some studies apply instrumental variable strategies. Burnside
and Dollar (2000) propose to use arms imports relative to total imports, the size of the
population and various regional indicators (Egypt, Franc Zone countries, Central Amer-
ica) as instruments. The predicted trade share from Hall and Jones (1999) is added to
this list since trade and strategic interests have been identified as one of the determinants
of aid allocations.” As discussed above, trade is likely to be determined by institutional
quality and would therefore not qualify as a valid instrument for aid. But the predicted
trade share is correlated with trade and improving relationships with countries that have
a good access to markets may be one strategic interest of aid flows. At the same time, it
is clearly exogenous to a country’s quality of institutions.

When testing whether aid variables are endogenous, the hypothesis that OLS is in-
consistent cannot be rejected for net flows per capita and net flows as a share of GDP. A
first stage regression of aid variables on the instruments proposed by Burnside and Dollar
(2000) plus the predicted trade share shows that adding the predicted trade share leads to
an improvement in the adjusted R-square for some aid variables. Nevertheless, the instru-
ments are weak. The adjusted R-square in the first stage regression ranges from 0.29 for
ODA as a share to GDP to 0 for net flows to GDP and net flows per capita. Instruments
are, hence, especially weak for those aid variables that are likely to be endogenous.

Similar to the OLS estimates the instrumental variable estimates suggest that the
marginal effect of some aid variables on Rule of Law is positive when evaluated at the
average level of ethnic fractionalization (specification E of table 1/7.16). The interaction
term between ethnic fractionalization and aid variables, however, turns insignificant for
all aid variables.

Net flows and net transfers are measures of the aid resources available to a government
and therefore capture best the concept of aid rents. The OLS results seem to indicate
that the marginal effect of net flows on institutional quality is significantly positive when
ethnic fractionalization is low and decreases as ethnic fractionalization rises. When using
instruments to control for endogeneity of aid inflows, the coefficient on these aid vari-
ables declines and the interaction term with ethnic fractionalization turns insignificant.
Contrary to rents from mineral and fuel resources, aid flows are much more likely to be

thus, have contributed to prolonging conflicts.

""For a discussion on how aid influences governance, see Knack (2001).

"8 The voluminous literature on aid allocations identifies poverty level of the recipient country, strategic
interests, colonial history, trade and the quality of the political institutions in the recipient countries as
determinants of aid inflows. (see for example, Alesina and Dollar, 2000; Rajan and Subramanian, 2004).
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associated with better institutions, especially if ethnic fractionalization is low.

3.6 Conclusion

Mineral and fuel abundance is on average not significantly associated with lower institu-
tional quality. Its marginal effect on the quality of institutions becomes, however, more
negative as ethnic fractionalization increases. Whether mineral and fuel abundance is as-
sociated with a positive or with a negative effect on institutions depends on the measure
of mineral abundance. Economies that relied heavily on oil and fuel exports in the past
tend to have a significantly lower quality of institutions today if ethnic fractionalization is
large. This does not mean that countries rich in mineral and fuel resources do necessarily
have weaker institutions. High mineral and fuel rents per capita in the past are actually
associated with better institutional quality when ethnic fractionalization is low.

Analyzing the association between aid flows and institutional quality, the overall pic-
ture emerges that the effect of aid flows on institutional quality may be inherently dif-
ferent to the effect of natural resources. First, contrary to measures of mineral and fuel
abundance expressed in terms of GDP and exports, aid variables are not associated with
significantly weaker institutions when ethnic fractionalization is high. If anything, more
aid in the past seems to go hand in hand with better institutions today in countries char-
acterized by a low level of ethnic fractionalization. Second, the marginal effect of ethnic
fractionalization is insignificant at high levels of aid. Third, in contrast to aid, mineral
and fuel abundance seems to erode institutions by providing means and incentives to
engage in violent conflicts. Natural resource abundance has also been in the US one of
the principal motives underlying the civil war. Implementing mechanisms that reduce the
incentives to engage in violent conflict in resource abundant countries is likely to be a
crucial step for breaking the natural resource curse.
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Tables

Table IIT.1. Most Resowrce Abundant Countries

Mineral & Fuel Fents per Mineral & Fuel Exports per
Watural Capital Exports Mineral & Fuel Exports Food & Agricultural Exports Capita Capita
(% of Merchandize Exports) | (% of Merchandise Exports) | (% of Merchandise Exports) (in T3D thousands) (in 3D thousands)
All Observations on Natural Resource Variahles
Brunei 1000 |Gabon 1000 [Gambia, The 903 United Arab Emirates 21615 |Brunei 23729
Algetia 097 |Brunei 100.0 | Varnaat 087 it 13500 |Bahamas, The 1360.2
Saudi Arabia 99.4 |Baudi Arabia 992 |Mali 986 Saudi Arabia 12595 |Eunarait 127238
Somalia 0032 |Algeria 089 |Fiji 021 Libya G684 |Saudi Arabia 11543
Sudan 901 |Venezuela, FB 979 |Samoa 979 Omarn 2631 (Bahrain 10406
Ghana 990 |Bahrain 967 [Sudan 976 Trinidad and Tobago 2518 |Trinidad and Tobago 3500
Wenemiela, BB 083 |Oman 962 [Tonga 065 Irag 2401 [Oman 3374
Higer 979 |Bahamas, The 058 [Somalia 044 Gabon 2394 [Gabon 3127
Indonesia 976 |Trinidad and Tobago 929 |Seychelles 934 Wenemiela, BB 1939 |Horway 266 .6
Bahrain 972 |Congo, Rep. 898 |Malawi 933 Horwray 170.7 |Singapore 2220
Data Set

Algeria 007 |Gabon 100.0 [Gambia, The 093 Kaparait 13500 |Euwrait 12728
Saudi Arabia 99.4 |Baudi Arabia 992 |Mali 986 Saudi Arabia 12595 |Baudi Arabia 11543
Sudan 991 |Algeria 989 |Budan 974 Trinidad & Tobago 2518 (Trinidad & Tobago 3500
Ghana 900 |Venezuela, FB 979 | Wilalawi 933 Gabon 230 4 |Gabon 3127
Wenemiela, BB 083 |Trinidad and Tobago 929 |ButkinaFaso 290 Wenemiela, BB 1939 (Morway 266 6
Higer 979 |Congo, Rep. 898 |Paraguay 833 Horwray 1707 |Bingapore 2220
Indonesia 976 |Kuwait 89.0 |Benin 868 Canada 127 2 |Hetherands 1335
Bolivia 971 |Miger 858 [Madagascar 241 United States 883 |Venezuela, BB 1247
Ecuador 97.0 |Bolovia 858 |Micaragua 847 Australia 812 |Belgium 972
Cameroon 0.2 |Byria 800 [Ghana 820 Algetia 730 |Canada Ti5

Drata Source: WD Vear: 1980, Data set refers to all observations that provide information on the control variables used in specification C of Table IIL5.
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Table ITL.3 {contmued). Rule of Law and Natural Resources

C. Adding Latitude and Regional Dummies
1 1 il 7 v il VII VIII I i

Irgdpl?l DZT0%  D336**  0290%% D365%*F 037200k (42700 D3534%% [479%0% [464%%% 0 Z30%
[Oid1]  [0150] [0120] [OI500 [0434] [0435] [0iz4]  [0431]  [0A11]  [01%0]
D L211%k% [ O7g**% ] [5]%%% (RT0%H* [o43+%* [F7I%* (O70%% (0475 0541% 1172wk
[0363) [0388] [0387] ([D328]  [D350] [0350] (0335 [D326] [0.299]  [D.346]
pis06d
malfalfi
denshide OOE+*  O03PE D037+ 00400+ O031%* QO34+ D037++ D031+ Q033+ 0052+
[OO18]  [@017] [0017]  [@O17]  [001F]  [0012]  [@O18]  [OO1]  [0017]  [D.016]
dH7090 003 D003 001 -0012 0033 0009 -0024 0006 D009 0040
[0024] [0034] [0033] [0025) [0026] [0029] [0OZF]  [0024] [001%]  [0.020]
evtfrac 0073 0144 0420 0002 0032 D091 -0.074 ] 011 0033
[0.187) [0211] [0200] [0Z19] [0187] [0206] [0196] [0191] [018%] (0194
engfrac D542%%  Q367F* D376+ O510%%  0438%  0486%  0528%  0445%  0546%%  0516%
[0264] [0257] [0260] [0235] [0260] [0261] ([0269] [0227] [0263] [0.271]
Ethnic 0243 0210 0172 0051 0281 0209 0218 014 0234 0246
[0306] [0310] [0311] [0312] [0299] [0303] [0301] [D309] [0270]  [D316]
Latitude DTOT#H# 350700k 2 SANHAE TOA R JTOLRRE D TOGHAE JAOTHE T GORRE D TRIRAR 3 RISHRE
[0.550]  [0574] [0.524] 0523 [D544]  [0.548]  [D5Z2]  [D492]  [0462]  [D.499]
SubSah D455%% 0301 034 O307** 0508%* 0427%% 0437%%  (Q427+% 0572%+% (410%*
[0202] [0214] [0205] [0205] [0202] [0211] [0I91] [0209] [0210] [0187]
SSEAsia 0335 0328 0260 0400%% 0456%* 0431%*  0391% (0545 QA2+ 0333
[0226] [0220] [0211] [0207] [0205] [0195] [D209] [0192] [0201] D212
HCapCos0 0.000
[0.004]
IFuel:CoE0 000z 0004
[O004]  [0.003]
Foldy 30480 0.003 0.003
[0.004] [0.003]
HCapXODPE0 0006
[0.005]
FuelXGDPED 0000 0002
[0006]  [0.006]
Fo& gXDFE0 0.018%* 0.021 %+
[0.009] [0.009]
Rent0l 00z
[o.o01]
LFuelP30 0.001
[o.001]
Constant BT2RARE A JANEE 3 SR RRE A SIRRRR A AGDARR 4 TRTRRR g RN 5 | JPHAK 4D T Ak
[1i26] [L181] [0800] [1.107]  [0983] [0067] [020%]  [085%]  [07E7]  [0.963]
Observations 73 75 76 79 73 7 74 ] 51 76
Adj. Rosquared| 020 020 0.0 0.79 021 0.2 0.0 0.21 0.20 0.20

Dependent wariable is average Fule of Law betwreen 1996 and 2002, Robust standard errors are in brackets. Attached to
coefficients, * denotes significant at 10 percent, ** significant at 5 percent, ¥** significant at 1 percent significance
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Table ITT.4. Rule of Law and Natural Resources - Outlier Analysis

A. Change in Data Set
I Il II IV W ! VII VI X i

lrgdp WD

jatalll

piflGd
malfalée
densfiic
dtt7090
eutfrac
engfrac

Ethtic
Latitude
Bubidh
SSE&sia
MCapiE0
IFueBI0E0
Fda g=E0
N apXGDPE0
FueXGDPED
Fda g GDPE0
Rent20
IFuelPz0

Constant

DA7T*%4 QAQL*H* [ 340045 [) 4Z%% (1340w [|30Z%%% [ F51%0k [ AZ5%H% [ QEHHH [ T4 65
[D097] [O099] [0091]  [DA03] [0090] [D098] [0095] [D0%E] [D.026]  [0.094]
0533 0449 0442 0179 0476 0272 048 0011 0076 0434
041Z] [0423] [0437] [0373] (0423 [D444] [0415]  [D374]  [0349] D413
015 0152 0192 0224 014 0265 0203 0302 0151 0164
0223 [311] [0221]  [0184] [0247] [0247) [0247] [089]  [0130]  [0.254]
0012 006 0022 003 0057 0004 0003 0012 018 0008
[027%] [0275] [0302] [0277] [0290] [0261] ([0207] [D242] [0.234]  [0.295]
00zE*  0028* 0026 0027%  0023% 003 0028 00Z2%% 00322 0027+
[D016] [@015]  [0l6]  [D015]  [001Z]  [0010]  [@017]  [DO08]  [0015]  [O.016]
003 0008 0017 0004 0038 0006 0025 0005 0013 0032
[0027] [O037]  [0036] [0029] [0027] [0036] [0031] [0024] [0.019]  [O.023]
0079 0417 0405 0013 009 0073 00s4 0018 005 0076
[0195] [210] [019%] [0208] [0189] [0201] [097] [0188] [0183]  [0.190]
D460%  0480%  0497*  0441% 0417 0431 0495% 0366 0501%* 0430
[0235] [0246] [0278] [0234] [0275] [D265] [0280] [0237] [0.25F] (0.7
0335 0317 024 024 03 0275 0255 023 0266 0271
0285] [0288] [0297] [0273] [0290] [0290] [0200] [0282] [0.243]  [0.293]

R R RO R T S B e e e S A e L I i By L B N E LU B L LA

0515 [0.541] [0.523] [0480] [0515] [0.535]  [0.536]  [0451]  [D475] (D480
0388 0396 0281 0419 033% 0316 0208 0362 0.550% 0297

[0314] [0302] [0318] [0308] [0312] [0.276] [0316] [0276] [0290]  [0316]
D543%%  D551%*  [440%* DAIZ*** DA96** [S506%** [462%% [A23** [A45%** [ 465%*

[0217] [214] [0207] [0202] [0206] [0.89] [0206] [0%0] [0.215]  [0.208]
0.003

[0.004]
ool 000z
[0004]  [0.003]
0.005 0.003
[0.004] [0.003]
0.007
[0.005]
0000 000z
[0007]  [0.007]
022 0 2w
[0.009] [0.005]
0001
[0.001]
0,000
[0.001]

Y TR ¥ R e o S Vi R e T3 R B i B R o S Y i Y P
[816] [0804] [0.560] [0673]  [0581]  [0.590]  [0.562]  [0.558]  [0.509]  [0.602]

Observations

Adjusted B-squared

63 68 a T2 62 ¥ £ 72 25 6
0.2 0.E2 0.2 0.2 0.2 023 0.82 024 0.2 0.52

Dependent variable is average Rule of Law between 1996 and 2002. Robust standard errors arer in brackets. Attached to
coefficients, * denotes significant at 10 percent, ** significant at 5 percent, *** significant at 1 percent significance level
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Table ITT.4 (continued). Rule of Law and Natural Resources - Outlier Analysis

B. Without Singapore and Hongkong
I Il II IV W ! VII VI X i

trgdp WD 0345405 2G5 (34000 [40d%%k [ 3430 [ 3Tg00k (352004 Q412000 [30T#0% [ 34]%%*
[0094] [0097] [0087] [0100] [0089] [0OS7] [009Z] [DO092] [DOST]  [O.091]
péil 0494 0436 0413 0188 0489 0326 044 0059 0071 0468
[0409] [0418] [0418] [0381] [0404] [0431] [0306] [0383] (0355 [0.404]
piil6d 0249 0237 0259 0278 0245 0325 0322 0319% 0129 0272
[021%] [0210] [0212] [0193] [0227] [0.233]  [025]  [0I%]  [0A36] 0233
malfalfé 009 003 0048 00 009 003 005 0046 0015 0074
[0279] [0230] [0284] [0277] [0284] [0.263] [0279] [0246] [0253] [0.27%]
densfise 0084 0054 0072 003 0066 0045 0059 0027 0043 0062
[0066] [0063] [0064] [D061] [0062] [0059] [O0065] [D035]  [D061]  [0064]
dtt7090 0031 0015 0020 0016 -0032 0007 0016 0012 0015 0033
[00z6] [0035] [0034] [00Z8] [0027] [0036] [0033] 0025 [DO018] 0023
eurfrac 0101 0125 0126 i 0099 0112 013 001z 005 -0i0d
[0195] [0207] [0200] [0208] [O192] ([O.196] [0198] [0.192] [0I87]  [0191]
engfrac 0473%  0435%*  D494%* 0425+  0460%  O4Al*  0510%*  0379% 0574 D4R1%
[0246] [0241] [0246] [0224] [0250] [0247] [0251] [0225] [0235]  [0.244]
Ethnic 0428 D408 038 0348 0429 0362 0374 0319 0344 0404
[0275] [0280] [0279] [0271] [0272] [0282] [0273] [0279] [0230] (0270
Latitude 20Tk 3 Q4THR 370k G0k 330k ] IRG0R 3 TRk T AT 3 JEGHRk ] F] Tk
[0527] [0.547] [0.502] [D486] [0507] [0.530] [0.528]  [D464]  [D.463]  [D.467]
SubSah 0204 0309 0242 0381 0289 0284 0264 0347 0510* 0263
[0319] [0310] [0302] [0306] [0308] [0.280] [0299] [0280] [0291] [0302]
SSEAsia D520%%  D535%%  [A07** DA4E*** [527%% [526%* [506%* [AA0F** [A7E%** [ 520%*
0215 [0212] [0207) [01%] [0207] [0492] [0204] [0179] [D210]  [0.206]
NCap3Za0 0.000
[0.004]
MFuelo00 000 000z
[0004]  [0.003]
Fol g30080 0,00z .00z
[0.004] [0.003]
NCap3GDPE0 0.001
[0.006]
MFuelZGDPR0 0005 0007
[0.007]  [0.007]
Fd& gX(DPa0 0014 0018+
[0.010] [0.010)
Rent20 -0.001
[0.001]
MFuelP20 0.000
[0.001]
Constant BASDRRR 3 ST 3 Qe 3 BESRK 0000k T GER Rk 3 J0upkk 3 Q00 3 Aok 3 AT okok
[0797] [0794] [0512]  [0643]  [0548]  [0.57%]  [0.518]  [0.567]  [0.500]  [0.351]
Observations i 66 &7 70 6 fic 67 70 23 67

Adjusted B-squared

0.23 083 03 0.2 0.E3 023 0.83 0.3 0.2 0.83

Dependent variable is average Rule of Law between 1996 and 2002. Robust standard errors arer in brackets. Attached to
coefficients, * denotes significant at 10 percent, ** significant at 5 percent, *** significant at 1 percent significance level
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Table IT1.5 (continued). Interaction between Natmral Resowrces and Fthnic Fractionalization

C. Adding Latitude and Regional Dummies

I il 11 v i il VI VIl I e
Irgdp W1 D00**+ [ 302%%% [ 372%%% [ADF%#% (338%%% [ ZA0FF# (| 333%%% (420 (416%*% [ 315+%%
[O067] [O064] [O054] [O069] [O063]  [OO7I]  [O065]  [O057]  [0.082) [0.077]
péD D475%  DA0Z**  0530%* 0338 OA7A** 0420 0777+ 0030 0075 0.0+
0283 [0272] [267] [D249]  [D251]  D38]  [0A9]  [0I9] 03] [0.344]
densisc OOEE**  QOZ7+* 0026+ 0024 D021 002Z1%** 0024%*  0022%* 0024 i3
[O0l4] [@013]  [@012]  [@OlE]  DO09]  ooF] Do) 0009 [oaois] [0.015]
L7090 0017 000l -0 0 002 .00l 002 0002 0013 0029
0023 [O024] [0023]  [DO20]  [DO23]  DO2E] [Oi26] @017 [O.01E) [0.021]
eutfrac 0046 003 003 003 0016 0006 0033 0058 008 0023
[121] [1%2] [©172] [©175] [Is4] [0I82]  [0I83]  [OA57]  [O0.1E5] [0.178]
engfrac DA57%%  0322%%  [328%%  0518%%  0473%  D495%%  0535%%  0471%% () 484%% 0.520%*
0213] [228] [0236] [D217] [D243] [D244]  [0254]  [0210]  [0.209] [0.231]
Latitude e S W) ELC B R Wt R B R B B G B F I B v P C L B T L L W P L
[0483] [D487] [419] [D411]  [D487]  [D430]  [D47I]  [0363]  [0.469] [0.445]
SubSah OS62%%  Q474%%  Q454%%  0352%  0523%%  [366% 0457+ 0303 0.410%% 0,409 %+
0226 [0227] [0209] [0195] [203] [D215]  [0203]  [OI87]  [0.206] [0.199]
SSEAsia DSZE**+ [ 5T4%*% [ 531446 [ 570%4% [ 543%%% [ARS**  [Q4G7+%  (L360%+*% ET0%**  [4a0%+
[0213] [210] [197] [@0206] [0199] [0IS0] [O199] [O186]  [0.213] [0.205]
Ethnic M348 0440 0427% 0173 0501%* 0302 0452% 0133 0310 0348
[0250] [0271] [D240] [0269] [0245] [0I0]  [0241]  [0263]  [0.246] [0.261]
HCap30da0 0,002
[0.0044]
E+HCapia0 -0
[0.005]
St he e oool 000l
[004]  [0003)
E*hFuelan 017F DA
[0O09]  [0007]
Fdag:oiE0 0003 0002
[0.004] [0.003]
E*F b g30780 0002 0015%
[0011] [0.005]
HCapXi3DPED 0.007+
[01.004]
E*NCapXGDPS0 L1028 **
[0.012]
MFuslXGDPE0 0004 0004
[O006]  [0005]
E*Fus[3DPED 021 003EH
[Ool4] [0z
Fda g5 CDPS0 0.021 ** DT+
[0.005] [0.007]
E*F i gGDPE0 01038 0.055%
01038 [01032]
Rents 0.000
[0.000]
E*Rents0 0001
[0.001]
MFuslF30 0.000
[0.000]
E*MFuslP20 NTinae
[0.001]
Constant LRI TRRARRE T ETORRE TRADRRE T AAQRRE T ASTRRE T ANSRRE 3 FS0RAE 3 GANRRE 3 70w
[0.536]  [0.520]  [0424]  [0461]  [0.454]  [0430]  [0419]  [0405]  [0438]  [0.453]
Ohservations 3 3 74 7 3 3 74 7 50 74
Adj. R-squared 053 0.84 0.84 053 0.84 0.85 0.84 0.85 053 083

Dependent vatiable is average Fule of Law between 1996 and 2002, Robust standard errors in brackets. Ethnic fractionalization and

natural resource watiables are centered. E¥ indicates that watiable is interacted with ethnic fractionalization. Attached to coefficients

2

* denotes significant at 10 percent, ** significant at 5 percent, *** significant at 1 percent significance lewel.
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Table ITL.8. Openness

A. Years Open 1970-1979 (Sachs and Warner) B. Black Market Premium
tegdpWDI 0.204%%% [ ZE6%%% (323444 [201%%% [ Z45%0% (352004 035144 [ T30 | [ 34300k (310044 (377006 [ 3000k (005444 [ 30154 [ 47400 [ 200+
025 [D066] [D0S0] [0S0 [0O7Y]  [0O7Z] [OO93]  [DO85] | D083 [0O0TH  [D081]  [002Z]  [0O77]  [O066] [0S [0089]
péil 0570%*% 0610%* 0304  Odéz  076%** 0024 0064 0657+ | 0S60%  0546% 0325 0316 0728 0091 0046 0607+
Mz46] [0240] [0225] [0367] [0209] [0222] [0324] D3] | [D282] 0275  [D246]  [03R5]  [0322]  [D23]  [D340]  [0349]
denséisc 0OZE**  0024** 0034 0020%%* 0022** 0020%* 0022 0026% | 0030%* 0029 0027 0024%%* 0027+ 0024*** 0024  0030%
o] [@oil]  [@015]  [@o07]  [OOl0]  [0009]  [O015]  [@Oi4] | [D014] [0013]  [DO0l6]  [000%]  [0013] QO8] [DOl6]  [0015]
7090 00i4  001F 0013 0025 0034 003 002 003+ | o0lz o0l 0Ol 0003 0006 0007 00l 0018
D023] [D02] [0021] [@029] [026] [0018] [O017]  [DO20] | [0O028] [0026] [022] [0O31] [0020] [OO12]  [0019]  [0024]
engfrac 008  0514% 0503 0480%  050%%  0463**  045T* OS0A* | 04DI%* 04T 047TRF 0456*  0506%  0.424% D452 0481+
Mz6l] [D267] [0235] [D260] [02%2] [0222] [0230] [D256] | D3] [0246] [D22]  [02%] [0267] 0217 [D210]  [023%]
eufrac 009 O0e6 0000 0035 0053 0025 0077 0052 | 0014 000 0072 0028 0013 OA00  00% 0000
M1g3] [Oi71] [0175] [01%] [01%2] [0A57] [0U83] [DA74] | [O183]  [0A7H  [A74]  [0130] [0185] [0152] [O183]  [017%]
Latitude LEGTHbk | STIAA% | gaesok 3 |[Tkk | R5GHeE 3 17440 3 [TR4kk ]GOSk | 3 3RR | QRZRRR J (1SR 450 JO0TRRE 3 AATRRR T | 43R ] 1R4RRE
M531]  [0437] [0405] [0517]  [0493] [0379] [0467] [D447] | [D531]  [04%3]  [D471]  [0537]  [0528]  [043]  [0525]  [0506]
SubSah 03R7*  0363* 0273 0314 0404+ 0252 03R1* OF0* | 035 0334 0274 0239 0355 021 0381 0294
[z06] [0190] [0173] [0200] [01%9] [0176] [0205] (0185 | [0237] [0222] [217) [0213] [0220] [0I87]  [@D217]  [0220]
S9EAsia 037 0307 03%9* 0325 0201 D4l1% 053 0255 | 0474 0435% 0527 0411%F D400 DSOS 0650 0300%
D257  [DZ] [0228] [D224]  [022]  [0211]  [0231] D235 | 03] 0208  [D222])  [019%] [029]  [0189] [DI] [0223]
Openness D439+ Q403**  0361%*  0323%  0386**  0300%  0333* 0393+ | 0137 0140 0012 0129 0141 011% 0092 0133
Mi78]  [A67] [DA61] [@A70]  [0A7F]  [0A52] [A70] [A7TS] | [OO9F] [DO91] [0SF]  [0024] [0086] [DOF3] [O059]  [0026]
Ethnic 052 0446 0220 0366 0473 0188 0% 0385 | 0417 0399 015 0253 0417 009 037 0314
23] [0205]  [0248] [D263]  [0222]  [0260] [0235]  [D242] | (0273 [0246] [D2e4] (0275 [0240] [D262] [D247]  [0256]
FueloE0 0ool 000 oool o -onot
Dond4]  [003 [o04]  [0.003]
E*MFuelCIR0 | -0019%% 0 01g+** D016+ 0D1E***
DO02]  [0.006] DO0s]  [0.006]
Fo& gie0 0.002 0.002 0.00% 0.002
[0.005] [0.03] [0.004] [0.003]
E*Fdagilen | 0006 001 0001 0.014*
[.010] [0.008] oot [.008]
FuelXGDPEN 0ons 0006 0003 0004
Do0e]  [0.006] oo7]  [0.006]
E*HFuel{GDP20 0021 0033 0018 0037
O3] o moi3] o1z
Fd& gXiDPS 0.018* 0.z 0.0z 0027
[0.009] [0.002] [0.008] [0.007]
E*Fd& gGDPS0 0.0z 0.037 0039 0.054*
[0.039] [0.034] [.037] [0.032]
Rent3ll 0.000 0,000
[0.000] [0.000]
E*Rent30 0001 0001
.01 [0.001]
dFuelP30 0.000 0.000
[0.000] [0.000]
E*FuelP30 0001* BTl
[m.oi] [o.o01]
Constant ULk G55 5 375 ]Gk DRk 3 36T 3 TR0k ) g ekekok G A7) ok 3 00k T Gk 3 05 3R]k 3 Aok G T G T
695 [0500]  [0558]  [0.5S1] [0526]  [0503]  [0.523]  [0.554] | [0637]  [0527]  [0.547)  [0499]  [0.526]  [0452]  [O.490]  [0.55%]
Observations 72 73 76 72 73 76 28 73 60 70 73 &9 70 73 25 70
Adj Resquared | 085 0.36 0.4 085 085 085 083 054 0.4 085 0.34 0.36 034 0.6 083 083

Dependent vatiable is Bule of Law between 1996 and 2002, Robust standard errors in brackets. Ethnic fractionalization and natural resoutce variables ate centered. E* indicates that
vatiable is interacted with ethnic fractionalization. Attached to coefficients, ¥ denotes significant at 10 percent, ¥¥ significant at 5 percent, *** significant at | percent significance level.
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Table ITL8 (contmued). Openness

C. Own-import weighted tariff rates on intermediate inpuis and D. Own-import weighted non-tariff frequency on intermediate
capital goods (OWTI) inputs and capital goods (OWQI)
lrgdpWDI 03R4%%% [ 3RTH4* (301 44% 353404 3240040 [ 4130040 418004 0 FI0%* | Q40TF%% D 41TH** Q41344+ Q351 44% Q33004 42000 [ 43744 [ 33 00
[0075]  [0061]  [0D080]  [O84]  [007E]  [0.068]  [0115]  [0095] | [0021]  [0073]  [D08E]  [DO%4]  [0O0R4]  [0080]  [OA1F]  [0.106]
pé0 0732%*  DT86** 041 0534 0959+ 0042 0173 DB46%* | D603*+ 0717+ 0382 0598 0947+ 0025 0119 0E3p+*
[0317]  [0295] [0345] [0420] [0359] [0289] [0446] [0395] | [0322] [0301] [0362] [D453]  [0360] [0304] [0453]  [0.389]
densfiic QO27**  QO27** 0026 0024%** 00Z5%* 0024%** 0025 0030* | 0023*  0026* 0025 Q22+ Qo24%*  0023** 0026 0.030*
[0013]  [0013]  [0017]  [@O07]  [0Ot1]  [00og]  [OO01F]  [0016] | [0013]  [0013]  [0017]  [0O07]  [@Otl] 000 [OOo1F] [0015]
dt7090 0.002 0.004 -0.003 0013 0022 0001 -0.017 0022 -0t -0.002 -0t -0.027 -0.037 0.000 0013 -0.026
[0031]  [0030]  [002F] [0031] 0029 [0019]  [0O021]  [0026] | [0031]  [0030]  [0027]  [0031]  [0028]  [009]  [0021]  [0025]
engfrac 0454%  0A452%  0.400* 0327 0398 03z 0395%  D411* 036 0377 03z 0.262 0273 0329 0327 0334
[0.264]  [0255] [0D224] [0230] [0270] [0212] [0223] [0.237] | [0.250]  [0248] [0D221] [D239] 0253 [0219]  [0219]  [0.224]
eutfrac 0059 -0.046 0.063 0034 0001 0097 0079 -0.002 -0.002 00z 0075 0026 0071 0094 0.nze 00z
[0.210]  [0197]  [0189] [DZ06] [0207] [0A73]  [0212]  [0197] | [0.219]  [0209]  [DA87]  [DZ16]  [D217]  [0ATI]  [0214]  [0.205]
Latitude 1ERIH#% | DOg%&® JITE*** QAA0%** QIFTHeH QARG HH JIARTRRE JIAReA) | OITRRE JOITRRE QLETREE JTATREE QRESEE QSAAqReR G ORRREE QTR
[0617]  [0525] [0478] [0590] [0606] [0.419]  [0524]  [0.540] | [0.580]  [0.506]  [0D471]  [D587] 0589 [0301]  [05E1]  [0.524]
Bub3ah DA36**  0552%%  0424%  0458% 0@50%**  0372%  0420%  0547+% |QT8E%++ [TI4%+ 0535+  0A1TH* 0774%%%  [453%  (457%  QA20++*
[0247]  [0247] [D243] [0247] [0219] [0223] [0218] [D21Z] | [0291] [0283] [0276] [DZ85] [DZ37] 0237 [0233]  [02321]
B3EAsia 0.534%%  [518%%  [587++ 04554+ 0500%% D5G1%*+ D70+ [QA53* | 0648%*  DATS**  DASI**  0E01**  0A34%% DA3E%** DTFITH** 05364+
[0.249]  [0228] [0D225] [0209] [0231] [0202] [0228] [0.233] | [0.272] [0256] [0243] [0Z36] [0239] 0225 [0238]  [0.239]
Openness 01246 0236 0.0e7 0391 0233 023 0023 0197 0342 0366 0324 0334 0411 0233 0236 0349
[0326] [0302] [0379] [0320] [0322] [0380] [0368] [0.326] | [0.280]  [0284] [D267] [D284] [0262] [0206] [0272]  [0.27E]
Ethnic -0.396 0317 0135 0338 0376 0197 0179 0286 -0.366 -0331 0114 0342 0357 -0z 0163 0243
[0338] [0268] [0340] [D304] [0267] [0200] [0255] [0284] | [0327] [0268] [0D325]  [D206]  [D266] [0.283]  [0255]  [0.27E]
MFuelEIE0 -0.001 0.000 0.000 0.002
[0.005]  [0.003] [0.005]  [0.004
E*MFuelZE0 | -0.025%% 0022%+* S025%E 0021
[0oi0]  [0.007] [0oi0]  [0008]
Fda& gslan -0.001 0001 -0.002 -0.001
[0.005] [0.003] [0.005] [0.004]
E*Fda 200 -0.002 o001z -0.007 oot
[0.013] [0.o11] [0.012] [0.010]
LFuelIGDPE0 0.007 0.009 001 0012+
[0.007]  [0.006] [0.007]  [0.006]
E*MFuel{GDPE0 0024 -0.040%** 0027 0.040%#*
[0o15]  [0013] [0o16]  [0013]
Fda& g GDPE0 0.024%+# 0020%** 0.019* 0026+ **
[0.009] [0.002] [0.010] [0.009]
E*Fda gGDPE0 0.009 o019 -0.003 oot
[0.045] [0.041] [0.045] [0.039]
Fent0 0.000 0.000
[0.000] [0.000]
E*Rentil -0.001 -0.001
[0.001] [0.001]
LIFuelPE0 0.000 0.000
[0.000] [0.000]
E*MFuelPE0 -0.00z2** -0.002%**
[0.001] [0.001]
Constant SRANIEAE D DG4k D RO Rk G TRT A D BOGHEE T RIGRAEE JOTARAE G ANONEE 4 JEOHHH 430000k 4 20k T DRk AT SRRE FDRGRAE L [DENHE G RETHE
[0651] [0490] [0559] [0538) [0501] [0.520] [O614] [0.595] | [0.704] [0629] [0598) [D616] [03584] [0575]  [0634]  [0.685]
Chservations 64 64 6 64 64 6 73 64 63 63 65 63 63 65 72 63
Adj. B-squared 083 083 0281 084 083 083 082 082 082 083 0281 084 083 083 082 082

Dependent variable is Bule of Law between 1996 and 2002. Robust standard errors in brackets. Ethnic fractionalization and natural resource variables are centered. E* indicates that
vatiable is interacted with ethnic fractionalization. Attached to coefficients, ¥ denotes significant at 10 percent, ** significant at 5 percent, *** significant at | percent significance level.
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Table IIT.9. Past Institutions

A.Legal Origin

B.Legal Origin and religion
v

) I I w i vl VI Vi X ;S 1 )i il w VI VIl VI X b
IrgdpWDI 03530k [ 35000k [ 3300k [ PGk [ JO5kk [ F3 0ok [ J0GHE [ FRINME [ LTHokk [ JRIHMH | [ JARRkk [ FR4wE [ FIFHME [ FFIHME [ JO0wME 3300k [ OFHkH [ Rk ) gQJekk ) QRTHkH
[0066] [DO0s6] (0057 [0068] [0066] [D075] [0.069] [0.059] [0.0%6] [0.024] | [00s6] [0065] [0.05%] [0.068] [00s8] [0.071] [D.067] [0O05E] [0087] [0.082]
pfil 0.504%*  0ATO**  0A4R**  0303%  0F47+* 0.3 0217** 0034 -0023 0715*% | 0622+* 0720+ 0TFAT++ 0365+ 0803%+*+ 03500 1001*+* 0172 0199 1.050+*
0259] [027] [0274] [0226] [0287] [0388] [0.343) [0.233) [0.335)  [0.384) | [0.307) [0.309)  [0.298] [0.270]  [D.3L1]  [0404)  [0360]  [0273)  [0412]  [0.438)
dengiie 0.034%#  0033**+  0020%*% 0025 0024%%  Q024%%% D027 Q024%%% 0022 0.020% |0.03z#ws 0Oz Q027 0024 QO0ZIF* Q0Z1# 0025+ Q021%* 002 Qnzzes
D013]  [012] [0013] 0016 [DO09] [DOO%] [0012] [0009] [DOl6] [0O015] | [0012] [0O1Z]  [DO1Z] [0O015] [000S] [0008] [DOW0] [OO07] [@0O15]  [0013]
dtt7090 -0016 -0.001 0.000 0007 -0024 0008 0015 0.003 0006 0023 | 0016 0002 0004 0002 0 0035 0016 0023 0003 0013 0032
[0023] [0025] [0025] [0022] [0025) [0030] [0O28] [0O018] [0021] [0024) | 0024) [0025) [0025) [D024) [0026) [0030) [0028]  [0020] [0022) [0O025)
engfrac 0293 0390 0.430 0281 0398 0487 0.449 0336 0z 0392 0259 0393 042 011 0.278 0358 0385 0173 0108 0321
0306] [0328] [0337] [0280] [0333  [0D327]  [0348] 0275 [0276] [D33%] | [0286) [0301] [DA04] [0D2F9]  [D303) [0305] [DA1E]  [02F3]  [0393]  [0307)
eurfrac 0.000 0018 o001 009 0001 0015 0002 0.081 0.133 0016 0.153 0.097 0.143 0.345 0.268 0.234 02 0.345% 0355 0257
[0121] [D180] [0176] [0135] [0179] [D.183] [04s2] [0de6] (015 [0.A78] | [0a89] [0211] [0197] [0211] [0181] [0.1%] [D.199] [0.1%8] [0214] [0.159]
LowFr -0360% 0191 -0152  -0252% 0142 -0075 -0.143 016  -0293** 0174 0238 -0.187 -0.159 -0.214 -0.100 -0.041 -0.139 -0.107 -0.231 -0.139
0149]  [0135] [0149] [0132] 0135 [0136] [0139] [0132) [0.140) [0.170) | [D.166) [0.169] [0.163) [0.133)  [D.164) [0138)  [0IF0]  [0143)  [0153]  [0183)
LuGe 032 0336 0246 0016 0202 0313 0.23% 012 -0.026 0183 0.334 0.368 0251 0.006 0.300 0315 0.242 0.160 -0.031 0203
D259] [D258] ([0253] [0260] ([0290] ([D278] [0286] [0243) [D253] [D305] | [0283) [0282) [D267] [D269] [0292] [0283] [D292] [0257] [0279]  [0308)
LsSe -0076 0026 008 -0.046 001e 004z 0.065 0.006 -0.059 001z 0373 0.459 0.547 0183 0.441 0.444 0518 0292 0.190 0.462
0242] [0249] [0212] [0138] [0185] [0173] [0.200) [D.1é0]  [0.188] [0.194]) | [D469] [D4é6) [0.529] [D.460] [D.443] [0.406) [0.511]  [0402)  [0493]  [0.522]
Frot -0.008 -0.008 -0.007 -0.004 -0.007 -0.007 -0.007 -0.006 -0.005 -0.007
[005) [0O05]  [0O006] [000S] [DO05) [DO05] [0O006] [0005) [0O0K] (000
Cath -0004% 0003 0003 0005%% .0005%*% .0005%*%  0004% .0.006%** .0005%* .0.004%
[0002) [0002Z] [0002] [000Z] [000Z) [(O0Z] [0002] [0O0Z] [000Z]  [D.O0Z]
duslim -0.002 -0.002 -0.001 0.000 -0.001 -0.002 -0.001 -0.002 -0.001 o.ooo
[0.003]  [0003] [O003] [0002] [O003] [0003] [0003] [0002] [0003]  [0003]
Years Open
Latitude P 1 e I 1 el ) Rt B - R e Lo S e 1 S W e 1 S - Bl el el e e D e 1 e 1 e e 1S i S B R T
[0518] [0339] [0437] [0413] [0499] [0512) [0499] [D.3é8] [0.470) [D.4é4]) | [0.538] [0.538]  [D.466)  [D.420] [0.534)  [0.549]  [0.531] [037Z) [0480]  [0.490]
BubBah O.4g3%+  0410%  0385% 0302 0433 0304 0.404% 0.246 0.201 0.331 04z Q445%  0.427% 0302 O44s%* 0308 0455%% 0214 03z 0.304%
D23]  [0233] [0Z22] 0213 [D216] [0225] [0216] [0 [0201] 023 | [0z4] [0232) [0237] D203 [0209] [0Z7] D212 [019%] [020%] [0300]
SEEAsia 0.418**  0433%*%  0388*% 0415%%  0384*  0371*  0330%  0419%% 0432 0310 | 0330% 0371%  0334%  0343*  0326%  0312% 0298 0315% 0407 0255
0201] [0204] [0197] [0197] [0205] [DIe0] [0202) [0178]) [0.202] [0.204] | [0a81] [0483] [0.179] [0.80] [0a81] [0.065] [DAS1]  [D61] [0187]  [0.183]
Ethnicll -0.524%%  0A440% 0373 <0183 -0436% 0267 -0.389 -0.123 -0337 -0304 | -0419% 0366 -0.267 -0.119 -0.308 -0.161 -0.276 -0.054 -0.326 -0.151
0241] 023 [0239] [0270] [024E] 0279 0245 0276 [021] 0265 | 0245 0264 [0230) 0272 0255 0279 0253 0276 0281 [0278)
HCapxZE0 0003 0.005
[0004] [0.004]
E*NCapzlle0 -0n1t -0013
[0.010] [0.010]
MFuelCED 0.004 0.000 0.004 0.001
[Do0s) o0 [000d4)  [.00%
E*MFuelIKE0 -0017T* 00Z0*** -0.019%  0.020%+*
[0009]  [0.007] [0.010]  [0.007]
FoagdE0 0005 0002 0.005 0.002
[0.005] [0.003] [0.005] [0.003]
E*FdA gl -0.003 0012 -0.006 0.008
oot [0.009] [0.012] [0.008]
HNCapXGDFPR0 0.005%* onio**
[0.004] [0.004]
E¥NCapZGDPE0 -0.030%* 0033w
[0013] [0.011]
TFuelXGDPED 0003 0.003 0.008 0.008
[0007]  [0.006] [0.008]  [0.008]
E*MFuelGDPS0 -0024  -0037** -0025%  -0037***
0015 ol 0oE  @oiz
Fd&gdGDPE0 0020+ 0.024%% 0022k 0028w
[0.009] [0.002] [0.002] [0.002]
E*FdAgXGDPRO 00246 0.041 0ots 0027
[0.041] [0.036] [0.041] [0.038]
Rent2) 0.000 o.ooo
[0.000] [0.000]
E*Renti0 0.000 -0.001
[0.001] [0.001]
MFuelP30 0.000 o.ooo
[0.000] [0.000]
E*MFuelP30 -0.001* -0.00z%*
[0.001] [0.001]
Constant SSATIREE GSAIRRE F 2004k T AGRNRE FQRTHRE JR10RE 3 Q0 4%0E 3 300% 0 3 A% R 3 055403 254% 0 3 3R0% R 3 QRN 3 QTR0 3 1300 3 2I0%F 00K 3 ZIR*HE FIARKAH FRIR*H*
[0577] [0562] [0460] [0492] [0480] [0453] [0.449) [0.439) [0484] [0.483] | [0.603) [0.586) [0.504] [0.478] [0.541] [0.518]  [0.507]  [0444)  [0496)  [0.601]
Observations 73 73 74 77 73 73 74 77 o0 74 73 73 74 77 73 73 74 77 o0 74
Adjusted R-squared 0.84 0.84 0.84 0.83 0.84 0.84 0.84 0.84 023 023 0.84 0.84 0.84 0283 085 085 034 085 0283 0283

Dependent vatiable is Rule of Law between 1996 and 2002, Robust standard errors in brackets. Ethnic fractionalization and natural resousce variables are centered. E* indicates that variable iz interacted with ethnic fractionatization
Attached to coefficients * denotes significant at 10 percent, ** significant at 5 percent, *** significant at 1 percent significance level
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Table IIT.9 (contimued). Past Institutions

C. Legal Origin, religion and openness
I 1 N v v VI VII VI 4 X

lrgdpWDI

plalt]

denstisc
dtt7090

engfrac

eutfrac

LOtFr

LOniCre

Los3c

Prot

Cath

Nuslim

Tears Open
Latitude
SubSah
SSEAsia
EthnicIl
NCapxZE0
E*NCapXEE0
MFuelsZiE0
E*MFuelEZE0
FdagxE0
E*FdigiZR0
N apXGDPR0
E*NCapXGDPE0
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FdagHGDPE0
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Rent20
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0272 0374 0372 0054 0194 0245 0295 009 0028 024
Mz45] [0272] [0275] [D257] [028%] [0305] [DA05]  [0360] [D291]  [0.271]
0137 014 0207 04l D3z 03 0274  0399%* 0433%%  0303%
[158] [O170] [0160] [0191] [0153] [0180] [Di68] [0.176] (D95  [0.164]
0287 0240 0239 0285% 0168 01327 0214 0196 0275 0237
0i77]  [0179] [0A7TH] [@i6z] [0A79] [0A81] [D1%F]  [0162] [D56]  [0.192]
0375 0402 023 0022 0244 0262 0197 0125 0077 0154
Dz40] [0247] [0236] [0232] [0254] [0257] [D25%] (03]  [D29]  [0.260]
0643 0709 072 0363 0471 048 0613 0379 0278 0574
[512]  [D541] [D60] [D514]  [0551] [0.543]  [0.59Z]  [0484]  [D.564]  [0.588]
a0l o0l 0009 0006 0002 0008 0008 0007 0006 0008
[o0g]  [O06] [0007] [DO0§] [000F] [0007] [DOO7]  [0006] [DO06]  [0.007]
0004%  000F 0003 0005 0005 DO05%%  0004% DO0AF 00054 0004%
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0001 oo0i 0O0l 0000 0000 0000 0001 0001 0000 0002
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[128] [01%3] [0179] [0169] [0186] [0.198] [D1%] [0179] [172]  [O0.181]
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0048 0073 0098 0076 00s2 0403 0072 0406 0201 0.0
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Mz27]  [025] [ [D25]  [0246] [0205] [D247]  [0287]  [D27] 0271
0.004
[0.004]
0pg
[0.002]
0oo: 000l
Dond4]  [0.003]
021 QLT
DO02]  [0.006]

0004 0.002
[0.005] [0.003]
0013 0.003
[0.010] [0.007]
0.005%*
[0.004]
002g*
[.011]

0006 0006
Do0e]  [0.006]
002 0 0zEe
O3] 013

0018+ 0.0z1%*
[m.o10] [0.005]
0006 0.005
[0.044] [0.041]
0.000
[0.000]
0.000
[m.001]
0.000
[0.000]
0001+
[

2 AZRERE G 5G4 3 TITRNK ] GATAAN 3 SASE ] GRGRAK J GTIAAA 3 GITRRR D TTORRR ] Rk
0723  [0701]  [0534]  [0591]  [0594]  [0627]  [0.566]  [0.584]  [0.548]  [0.645]

Ohservations
Adjusted R-squared

T T 72 75 T T 72 75 a8 72
086 086 086 085 086 086 085 024 024 085

Dependent variable is Bule of Law between 1996 and 2002, Robust standard errors in brackets. Ethnic fractionalization and
natural resource vatiables are centered. E* indicates that variable is interacted with ethnic fractionalization. Attached to
coefficients * denotes significant at 10 percent, ** significant at 5 percent, *** significant at 1 percent significance level.
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Table TIT.10

. Past Conflicts

A, Genocidal Incident

B. Revolutions and Coups
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Ohservations 71 71 87 71 74 74 71 71 88 71 T4 74
Adj. B-squared 084 0.84 0.84 0.83 0.84 0.86 0.85 0385 0.84 0.85 084 0.86

Dependent variable is Rule of Law between 1996 and 2002, Robust standard errors in brackets. Ethnic fractionalization and natural resource

variables are centered. E* indicates that variable is interacted with ethnic fractionalization. A dditional to the coefficients shown, specification D
controls for religion and legal origin. Attached to coefficients, * denotes significant at 10 percent, ** significant at 5 percent, *** significant at
1 percent significance lewvel
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Table ITT.12. Reweighted Least Squares

A, Without Interaction Terms

1 I I Iy v Y1 VIl VIl IX I
lrgdpWDI 0401 %% Q417F%*% QITO**+ [ 430%*4 [ JA0%0*E [ Ja0wed [IRTHES 0 qqiwss [ ga38es [ 332%*
[0021]  [0079] [0.075] [0.076] [0077]  [0079]  [0.024] [0072] [0.083] [0.089]
péil 0.473 0.403 0294 0181 0.450 0129 0344 -0.0s2 -0.091 0.453
[0.340]  [0.330] [0.326] [0.295] [03328] [0338]  [0341] [0.295] [0.303] [0.356]
denséic 007+  Q0ZE**  0024*  0027+*%  QO21*% 0O021* DO3s* 0.020* 0021 0.02a%*
[0013]  [0013] [0012] [0.012] [0012]  [0012]  [0013] [0012] [0.013] [0.012]
ditF0%0 0022 000z -0oot 0.003 -0.034 0.0z 0017 -0.001 -00i4 0027
[00z24]  [0027] [0.027] [0.024] [0028]  [0028]  [0U030] [0021] [0.021] [0.024]
engfrac O4gg*+ 0520+  [Q5E2*+  0520%*% 0431+ 0522%*%  Q545+%* Q480%* 0516%* 0527%*
[0:240]  [0233] [0.235] [0.230] [0239] [0232] [0.249] [0223] [0.238] [0.237]
eutfrac -0.009 -0.071 -0071 -0.002 0.044 -0.067 -0.02% 0.00% 0.083 0.034
[0203]  [0.199] [0.202] [0.191] 020d]  [0198]  [0.213] [0.183] [0.200] [0.197]
Latitude DATawks QAOTHEE ] GRAREE QAT G FhpeEE G ORgerd QO05%E DRI D e Q] e
[0.579]  [0.560] [0.527] [0.498] [0.580]  [0.563]  [0.593] [0.4287] [0.514] [0.542]
Zub3ah 0.516**  0.440% 0334  0457** D400%+ 0331 0390+ 0338 035 0.421%*
[0241]  [0239] [0.231] [0.223] [0230] [0229] [0.233] [0218] [0215] [0.227]
SSEL sia 0.503** [ 5a5%*  Q4d4a* Qadp*** Q54+ 040a%*%  QA48T** [ A00*** [A37++* 0400+
[0244]  [0238] [0.228] [0211] [0223] [0216] [0.231] [0.203] [0211] [0.225]
Ethnic -0.502 0451 0356 0532 0462 0327 0411 S04 -0.529 0427
[0328] [031%] [0.518] [0.506] [0314]  [0306]  [0.326] [0.297] [0.283] [0.319]
N CapaDiEn 0.004
[0.003]
E*NCapZE0
hFuelZ0E0 0noz -nooz
[0.004] [0.003]
E*MWFuelZm0
0.00a 0004
FdagxBlEn [0004] [0.002]
E*Fdd gxllEn
HCapXGDPED 0.002
[0.005]
E*NCapGDPE0
MFueFGOPED -0.001 0.000
[000s]  [0.008]
E*MWFuelGDFED
FdagXGDPRD 0.025%** 0.0ZF***
[0.003] [0.00E]
E*FdagxGDPED
Rent30 0.000
[0.000]
E*Rent20
MFuelPE0 0.0aa
[0.000]
E*MIFuelPE0
Constant - O0G**E A QSOHHH JIAFHHE JOTERHE T ST 3 TEREEHE T TSk JONTEAE G gAL et AT HEF
[0695]  [0673] [0.496] [0.528] [0483]  [0474]  [0.481] [0.4607 [0.456] [0.503]
DOhservations 73 73 74 7 73 73 74 7 a0 74

Dependent variable is Rule of Law between 1996 and 2002, Estimation method is maxdmum likelthood. Huber weights and
biweights are applied in order to dovwnweight the effect of influential cases. Ethnic fractionalization and natural resource
vatiables are centered. E¥ indicates that wariable iz interacted with ethmic fractionalization. Attached to coefficients, *
denotes significant at 10 percent, ** significant at 5 percent, *** significant at 1 percent significance level.
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Table IT.12 {contmued). Reweighted Least Squares

B. Basic Specification

I il I v ki kil il I X X
tegdpWDI 03004 [ 356%0% () T3%4% [ 41044+ [ 345%%% [ 3g0kes [ 333000 [ 435000 [ 420%%% [31]%%*
[Og0]  [OO79]  [0O72] [0O7%] [O7E]  [DO81]  [DOR1]  [007Z]  [00%4]  [0092]
péil 05%  O643*  0620% 0338 O750%% 0441 0R83%* 0078 0097 0724%
[0337]  [0340] [0324] [0315] 035 0393 [0AT0]  [0297] [032%]  [0.401]
denséise D7+ 00zé** 0025 0023 0020%  0021%  00Z3* 0022% O023% 00274
o1 @0z @01z @012 @Ol @Oz [0z [o1F] [0 [0
7090 0016 0000 000l 0007 00 0000 001 0006 0007 0029
M0z4] [O0F]  [O0] [0024] [DO026] O] [OO02]  [0021]  [00Z  [0025]
engfrac 0.492%%  Q547%%  Q5FT#F 0550+ 0501%*  0560%% 0600%* 0510%* 0E00%* 0552%%
Mz3z]  [OZH] [D24] [0234] D237 D] [DIE]  [02]  [0244]  [0241]
eufrac 004 003 003z o0z 00 0046 0042 0024 006 0017
Mz02] [0200] [0193] [0194] D20 [D201]  [D204] [0183]  [0200] [0209]
Latitude TS | QI | g 204N 2 ITIe 3 |G | QRGHRRR 3 TAQwn 3 OEGHEE 3 1T
M577]  [O561]  [0A03] [051]  [5T3 D563 [D567]  [0483]  [0520]  [0.553]
SubSah DA41%*  0535%% 0500%* 037 0564%* 034 0529%% 026 0304%  0.428%
Mz47] [0245] [0224] [0235] [D2] DI DI [0223]  [0215]  [0231]
S9EAsia DAOT*  [(584%%  [(533%% [5R3%%% 0547+  [4A51%%  [436%% D555 [E56***  [.460%
Mz42] [0Z34] [020] [0215] [D220] D216 [DIN]  [0202]  [020]  [©0230]
Ethnic 050 0463 0436 0% 0506 0214 0445 0007 0576 061
332  [O335]  [0304] [0322] D312 D3] D313 [0309]  [0298]  [0327]
NCapiaai 0.002
[0.03]
E+HNCapiCal 0014
[0.009]
F el 0.002 i
Don4]  [©o03
E*FuelCoR0 010 DZzEEE
Do) [@oo7]
Fol&y gi0e0 0.003 0.00%
[0.004] [0.003]
E*FdA gie 0.001 0.016%
moi1] [0.009]
NCapXGDPE0 0.008
[0.005]
E*NCapXCDES0 iYicris
[m.017]
FuelXGDPEN 000 0005
DO0s]  [0.006]
E*Fue XG0P 002 -00dz%*
moig] o7
Fd& gGDPs0 0.0z 0.0z
[0.005] [0.002]
E*Fda gGDPR0 0053 0.065*
[0.043] [0.039]
Rent3ll 001
[m.a0i]
E*Rentll 0004
[0.003]
IdFuelP2n 0.000
[0.000]
E*1FuelPa0 000z
[m.001]
Constant X v e Y e 1 L 1) DR B R B o L B3 R L | i LR LA
0552  [053]  [0.440]  [0471]  [D450]  [D441]  [D4dR]  [0423]  [0453]  [0.49%]
Observations 73 73 74 77 73 73 74 77 EE 74

Dependent wariable is Rule of Law between 1996 and 2002, Estimation method is maximum likelihood. Huber weights and
biweights are applied in order to downweight the effect of influential cases. Ethnic fractionalization and natural resource
vatiables are centered. E* indicates that variable is interacted with ethnic fractionalization. Attached to coefficients, *
denotes significant at 10 percent, ** significant at 5 percent, ¥** significant at 1 percent significance level.
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Table IT.12 {contmued). Reweighted Least Squares

C. Past Institutions and Openness
I I I I I i 111 111 v VI

lrgdpWDI

plalt]

denstilc
47090
engfrac

eutfrac
Latitude
BubSah
S5E&sia
sopenT

LOtFr

LOtGe

Los3c

Prot

Cath

Tuslim

Ethnic
HCapsisl
E+*NCap2ZE0
MFuelIE0
E*MFuelII80
Fdag:lm0
E*Fda gzl
N apXGDPE0
E*NCapXGDPE0
IMFuelIGDPED
E*MFue:GDPE0
Fda g GDPED
E*FdagGDPR0
Renti0
E*Rent&0
MFuelPE0
E*MFuelP20

Constant

D101  0Z24%* 0201%%% 02Z26%%% 0162% 0Z27%% 01Z3%% D266+ 0285%%% [134%
[0g3] [00%4] [0074] [00S1] [DO%6] [DO91]  [D086]  [D081]  [D09%]  [0.095]
D703+  QET3** 0974%+* [62z4*  1058%* 0737 LIST** 0256 0389 1056%*
[0363] [0377] [0351] [0334] [D421]  [D457]  [D4l6]  [0339]  [03%8]  [0.466]
D29 QO3 0027+ 00Z3*  002*  0023*%  0024% 00z 0017 0024%
Doz @0z @oi]  [@oi] @Ol @Oz [polz [@oi] [0l [0l
006 004 0009 00lz 0042 0016 0027 0007 002 0037
MOz4] [002]  [0025]  [0024] [DOZR]  [DO30] [0 [0023] [0 [0025]
0243 0376 0424 0144 026 04 0355 023 010 0234
355 [0364] [0334] [0318] [D370] D37 [D3T1]  [0324]  [0341]  [0361]
0178 0155 0213 0388+ 0282 019 025 0337 0404 0309
M253] [0258] [0237] [0225] [D270] D263 (0263 [0223] [0243]  [0255]
LESEHHE | Z16H4% [ 37100 1 T02%4% 1 A6 1 EI0%%  LAD4RR ] DRSEEE | GLORRE | 437%%
M563] [0567] [0488] [0475] [D625] [DE15]  [05R4]  [0491]  [0550]  [0.558]
0401%  0440% 0390+ 0219 028 015 0348 0112 0313 0273
z37]  [O24] [0217] [D24] [D246] [D249]  [DI4]  [0223]  [0231]  [0234]
0057 00 0025 o0l 005 .00 0046 0045 0187 006
Mz47]  [0248] [020] [02%] [D258] D252  [D248] [0235] [0247]  [0.250]
D552%%  [459%% (AA0%H* AR [ 533%%% 04335 Q470%%% [307%%  (443%k  [404%%%
@i70] [@172] [0A57] [OA7T1] [@A79] [DA87] [0A7E]  [0A79]  [01%6]  [0.176]
03M0% 034700 03¢ 03 0188 015 0263 0248 0297% 0272
Mi67] [170] [0160] [0158] [ [D1%2] [O176] [0165] [0163]  [0.185]
0309 0383 0249 0029 0218 03277 0181 0167 0039 009
315  [@36] [0279] [028] D312  [D305]  [D305]  [0279]  [0315]  [0316]
0s 0797 061 0251 0073 0138 0283 0185 03263 0187
M&37]  [O638]  [O361] [0566] D622 D615 D61z [0566] [0 [0613]
000 00+ 0007 0005 002 0002 0003 0004 0005 0003
[o0s]  [0O06]  [0006] [0006] [DO06] [DO0K]  [DO0K]  [D006] [0006]  [0.006]
0004 000F 0003 -0005%  0005* 0005 0004 0O06** 0005 0004
o0 [OOo03]  [O003]  [0003]  [OT  [DO0%] [O0%]  [0003]  [0003] 0003
0001 0000 oOol 0Ool 0000 0000 0002 0001 000i 000z
OO0 [0O03]  [0O003]  [0003]  [DOT  [DO0%]  [O0%]  [0003]  [0O003] [0
0373 0273 0200 0095 036 0200 0285 0017 0316 025
Ma08] [0F20] [0286] [0301] [D317]  [D3W]  [DA1]  [0309]  [0294]  [0332]
0.002
[0.03]
00z
[0.009]
0oz 0000
Do) o0z
D0z 0 01Ee

o] [@oo7]

0.004 0.00%
[0.004] [0z
00t 0.006
moi1] [0.009]
0.007
[0.005]
00z
[m.017]
0002 0004
DO0s]  [0.006]
002 00
moig] o7
0017+ 0.0z2%*
[0.005] [0.009]
0004 001
[0.045] [0.041]
0.000
[0.000]
0.000
[m.a0i]
0.000
[0.000]
0001
[m.001]

PR 3 A 3 0] 3 SARAAR T TG AT Shokk ] Adgekokok ] 300k ] T 3 30k
[650]  [0658]  [0544] [0598]  [D62R]  [D623]  [D605]  [0574]  [0604]  [0.656]

Ohservations

71 71 72 75 71 71 T2 75 28 T2

Dependent wariable is Bule of Law between 1996 and 2002, Estimation method is maxinnam likelihood. Huber weights and
biweights are applied in order to downweight the effect of influential cases. Ethnic fractionalization and natural resource
vatiables are centered. E* indicates that variable is interacted with ethnic fractionalization. Attached to coefficients, *
denotes significant at 10 percent, ** significant at 5 percent, ¥** significant at 1 percent significance level.
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Table II1.13. Polarization

A. Basic Specification B.Past Institutions C. All Conirel Variahles
I 11 1 v i VI 1 11 i i ki il 1 1 111 i v VI
gdpWDI O3 ke QADG*bek 0 FE0H+H D4 3440 [IETHAE [ ek | JFFT000k [ FETH0k QIOPHHF QITOREF (343044 Q51444 0212+ 0218+ 018Z%  OZ16%* 0233+ D178*
[00&0]  [0072]  [00F3]  [0059]  [@Os0]  [00s0] | [0063] 007 0072  [@O061]  [@091]  [D084] | [0091]  [0111]  [0095]  [@0091] [0089]  [0.095]
phd 0377 0.347 0459 ooy 0283 0709%* | 0459*  0560% 0897+ (0203 0482 11Z3%%*| 0735 0719* 0908 0.552 0521 0.523*
[0291] [0263] [0347] [0257] [0324] [0349] | [0330] [0224] [0391] [0391] [0400] [D401] | [0.523]  [0398] [0512]  [D349] [D3R1] 0523
densfic 00zg*+ 0035 002g*  0020%*  0026%  0030%*F | 00Z9+*  0036% O002ZR** 0020%+*  0026% 0030** | 0025+ 0024%%  00Z2%F 0020%+%* 0023+ 0024+
[0014] [OO016] [O015]  [008] @015 0013 | [0012]  [O015]  [001Z]  @O007] @013 [0013] | [0010]  [O012]  [@©010] 0007 [ot1] oot
47090 001 -0.007 -n02% -0.007 -00za -0034 | 0015 -n.0a3 -0.03% -0.003 0027 0038 -0.027 -0nie -0.04 0ozt 0023 0037
[0028] [00327] [0029] [OOIR]  [OO1F]  [0023] | [0028] [O025 [0031] [0021] [0021]  [D024] | [0030] [0032] [0032] [0025] [D023]  [0026]
enutfrae -0z 0.002 -0.036 0.03e ooy -0.023 0.214 03m 0258 031g 0.26% 0.230 0.261 0263 0292 0330+ 0285 024z
[0.182] [0172] [0.194] [015F]  [185]  [0186] | [0.205] [0222] [0212] [0Z0Z] [DZ216] [D201] | [0.184] [0222] [0191]  [019Z] [0A9F]  [0.189]
engfrac 0.505%%  0522%%  0319%*  0470%*  Q474%% 04p8** | 0423 0218 0.407 0231 0.292 0.447 0359 0207 0288 0.252 0307 0272
[023%] [0.213] [0254] [0209]  [0215]  [0234] | [0.318] [0296] [0343]  [0272]  [D308]  [D316] | [0308]  [0254]  [0351]  [0D249] [D333]  [0345]
Latitude Z0FTHEE JAE1FFF JI0QF*F ZIRTHEAEH JAOZEEE JARRRE [ GOIFHE ZOSOFFF FIARFHE IIOFEE JI34REE G aRwe | | TRIRRE | EGEAR | BTOREE JIIEEE | TRERRE | BIERE
[0470]  [0.419] [0.528] [0368]  [D484]  [0483] | [0.402] [D43Z] [0536]  [03T]  [DA16]  [D515] | [0524]  [D456]  [0548]  [D461]  [D467]  [0.492]
Hub3ah 0263 0.334 0.204 0236 0352* 0333 0325 0236 0.350* 0131 0295 0338%* | 024 0.137 0216 0.16 0232 0205
[0205] [0.203] [0211]  [0I98]  [0206]  [0Z206] | [0.211]  [0199]  [0Z07]  [0A98]  [D207]  [D.A81] | [0.246] [0233]  [0339]  [039] [D215]  [0237]
F3EAsia 0.536%* 0500++* [ 525%% [553%++ QA43**++ D4p0** | 0360* 03TTF*  0330% D367*% 0435+ 0311+ 0.196 0.169 014 0.219 0233 0119
[0221] [0.208] [0224] [D206]  [0212]  [0Z219] | [0.A%5]  [OU81]  [019%4]  [016Z]  [D183]  [DA85] | [0209]  [0211]  [0217]  [01%4] [0A%5]  [0218]
FrsOpen 0334%+  D43T++  D41T+*  03474% D374+ 0398+
[0i74]  [0164]  [0126]  [D164]  [0U7FI]  [0.194]
LOsFr 0153 0157 -0131 -0053 -0.046 0061 0289 -0243 027+ 0123 Rijei)| 0253
[0172]  [O167]  [0A75]  [0144]  [D155]  [0483] | [0173]  [0138]  [0163]  [0138]  [0141]  [0.164]
LO1(3e 0.432* 0251 0.435 03359 0361 0.514* 0371 0272 0322 0385 0271 0303
[0.253] [0279] [0.285] [02358] [D267]  [0.299] | [0.233] [0231]  [0354] [0D334] [D228] [0257]
LOs3e 0.708 0282 0493 0272 0335 0.592 0983+ 0.545 0826 0401 0.584 0400
[0.562]  [0465] [0.562]  [0382] [0474]  [0.493] | [0.539] [0483] [0544] [D463] [0474]  [0510]
Prot -00t -n.003 -0.009 -0.006 -noo4 0008 | -D01Z* 0007 -0011 -n.oog -n.008 -0.009
[0006] [0005] [0006]  [D003]  [0005]  [0008] | [000F]  [0006]  [0007]  [0.006]  [DO0E]  [0.006]
Cath -0004%  -0005%* 0005** -000§*** -Q005** -0005%% | -0.002 -0.00z -0003  -0004% 0003 -0.003
[0002] [O00Z]  [0002] ooz [D002] [0002] | [002]  [O00Z]  [Oo00Z]  [000Z]  [0O002]  [0.002]
Tluslim -noot -n.001 -0.001 -0.00z2 -noot 0.000 0.001 0.00z 000z 0.000 0.000 0.00z
[0003] [O003]  [0003]  [O0Z]  [D003]  [0003] | [0003]  [00Z]  [O003]  [0002]  [0O00Z]  [0.003]
compalt -0385% D445 0304 -036EFFF 0330 -0.298
[0218] [0168] [200]  [D.110]  [0467]  [0.198]
TEVCOup R b V1 ) Rl 1 T Rl v R e R A T W
[0217]  [0209] [209] [D190] [OA9F]  [0.207]
Polatization -0.155 0.104 -1134 0018 -0.0z0 -0.086 0088 0.060 -0.083 004z -no0z -n014 0o 0.15% 0007 0133 -0081 -0.004
[0233] [0.259] [0235] [0229]  [0225]  [0Z35] | [0225] [0251] [0230] [0241]  [DZ8]  [D230] | [0213] [0228] [03223]  [0EE5]  [0207]  [0213]
MMFueEEED -0.001 0.001 0.001
[0.003] [0.003] [0.003]
PHMFuel:Zfa0 | -0016%* RNk 0oy
[0.007] [0.007] [0.008]
FdagiTen 0.002 0.00z 0.003
[0.003] [0.003] [000nz]
PHFdA gERE0 00l 0.00% 0.003
[0.009] [0.008] [0.007]
MFueEIGDPED 0003 0.006 0007
[0.007] [0.006] [0.007]
PHMFuelGDPE0 0022 00354 -0.031
[0.015] [0o1a] [0018]
FdagdGDPE0 0.0z1+** 0OZ5+++ 0021+
[0.007] [0.002] [0.008]
PP gXGDPED 0.081* 0026 0.037
[0031] [0.035] [0.035]
Rents0 0.000 0.000 0.000
[0.000] [0.000] [0oo1]
P*Rent80 00024+ -0.002%* 0005+
[0.001] [0.001] [0.002]
TAFuslPEl 0.000* 0001+ 0.001
[0.000] [0.000] [oont]
P*FuelPan 0002 -.005%** -0.003
[0.001] [0.001] [0.00z]
Constant SIAZFEEE ZONTHEE ZEITEHF JTIARRE JRI REE ZAFQAER) T R AR JITTHRRR JITIRHRF FARIERE FASEHEE JOTEEE| JI040HF 3 FOTHRH G JA0KHR J G REE AR G 100wk
[0413] [0485] [0418] [0A48] [0437] [0461] | [0484) (0485 [0492] [0440] [0493] [0569] | [0.547) [0636) [0564] [0561] [0547]  [0.584]
Ohservations 73 75 T3 75 87 73 73 T3 73 75 87 T3 L 69 a7 69 82 L
Adjusted R-squq 083 083 032 03 083 082 084 054 084 0.6 024 034 058 0.88 087 0y 038 07
Dependent wariable iz Fule of Law between 1996 and 2002. Robust standard etrors in brackets. Polanization and natural resource varighles are centered. P¥* indicates that variable is interacted with

polarization. Attached to coefficients, * denotes significant at 10 percent, ** significant at 5 percent, *** significant at 1 percent significance level
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Table IIT.16. Aid

A, Without Interaction Terms

B. Basic Specification with interaction term)

. Conflicts and Revolutions

1 i 11 i v kil I i il W v W1 1 1 I Iy ki VI
IrgdpWDI 0232%% Q3T+ QIR+ 0255%%  (0208%F  0240%* [ 0243%% 03F6++*+ 0I18** 0356%++ 0275%%  D214%F | 0231%*% Q301+ QI06*++ QIZTH++ D245+  (1095+*
[00%&]  [O079]  [0125]  [D110]  [0430]  [0107] | [0103]  [O031]  [012%]  [OA1F] [0.11%]  [00%5] | [0087]  [DO85]  [DA08]  [0101]  [010Z]  [0.083]
pod 0.538 0237 0:3e 0.4% 0415 0.454 0.573 03248 0.494 0.559+ 0339 0351 0358 0415 0273 0.401 0.135 0.1%
[0.350] [0298] [0338] [D334] [0355] [0.340] | [0352]  [0303] [D329] [0298]  [0315] [0373] | 0349]  [D39]  [D31E]  [0283] [0387] [0.255]
densfiic 0.002 009+ 0003 -noo1 03 0.04s o0z 0030+ 0024 00ze 0.066 0175*% | 0094  0031%* 0147 -0.073 -0.069 0.041
[011Z]  [o0i5]  [@atd] D17 [0409]  [0110] | [0113]  [01&6]  [0A1%]  [OA11]  [0I0¥]  [00%5] | [0100]  [0O15]  [DO%F]  [00%4]  [00%0]  [0.080]
47090 -n.0z7 -0.019 -0.0z7 0023 -n028 -003E* | 0037 018 -0z -003z* 0023 -0048% 0028 -003 0023 -0032% 0026 -004Eh
[O018]  [O0I8]  [0020]  [D018]  [0021]  [O019] | O01E] @019 [0022]  [O018]  [0019]  [O015] | @01]  [@0O019] 002001 [O01F]  [0017]  [0.015]
eutfrae 0127 -0.059 0249 0.125 0212 0.0z1 0114 0025 0.157 -0.003 -0135 -0414% | 0021 0063 0037 0107 -0233 -0508%*
[0299]  [0271] [0305] [D29%4] [0309] [0273] | [0303] [0279] [D2%4] [0241] [03Z¥]  [023%] | [0239]  [D28Z]  [D285]  [0233]  [0309]  [0.213]
engfrac 0275 0273 0269 0.296 0.7 -0.043 0.4 0336 0.307 0.04z2 0513 -0.118 0316 0.086 0371 0.13 0.584 n.ns
[0408] [0344] [0394] [D406] [0.408] [0318] | [0417]  [0351] [0393] [0473] [048Y]  [0317] | 04407  [D3ETP]  [D414]  [D484]  [0497]  [0.337]
Latitude L2dgReR [ FOTRR Za54%% QA74%EE QO00%E 1 GE5RH (230G ] REINE ZAR0%EE 0ZFEE* 1207 0431 | 2084%* [ 951%*  1R20%+ 1 733%* (3859 018
[0783] [0743] [0R48] [D.820] [0887] [0770] | [0883] [0R00] [D830] [06FF] [0850] [0578] | [0833] [D8a4] [DTFF]  [0A5T]  [0F80]  [0.496]
Fub3ah 0.439 0364 0.ADE* 0.491 0579% 0437+ 0.432 037z 0.494 0412% 0.249 0.14 0.177 0.156 0.196 0.163 -0.0ze -n.104
[0301]  [0272] [0304] [D293] [0297]  [0258] | [0296] [02T1] [0301] [0212] [0296] [0204] | [0296] [0Z87] [0312] [0223] [0306]  [0.19%]
S5EA s O571%*  0510%*  0F12%*  03588%*  (0730%*  QA11%* [ 0580** 0533%*  0404%*  0346%+  0489%  0.400% | 0420+** 0490%* 0a19%* 0548%+* 0512% (0419%*
[0250] [03237] [0391] [D272] [0293] [0249] | [03253] [0344] [0278] [0209] [0279] [0208] | [0246] [0220] [D263] [0.186) [0365]  [0.120]
TEVCOUp SD4z4* 0403%* 04TA*  03IFF D3RIF 0267
[0230]) [0.228] [O241] [D189] (0215  [0.189]
compolt 395 028 (0328 0233* D3RO0+ 0333
[0.169] [O0i64] [@151]  [0139]  [0145]  [0.131]
TreDpen
LOfFr
LOiGe
LOtiSe
Frot
Cath
Tluslim
Log Population
Ethnic 0133 0228 0169 0196 0162 -0.1%0 <010 0231 01276 1451 0.067 0397 0188 0042 0332 -0.441 -0.026 0438
[0385] [0320] [039%3] [D380] [03%] [0350] | [0389] [0332] [0399] [0353] [0347] [0378] | [0383] [DAFS]  [DATR]  [0347]  [0357]  [0.287]
QDA adj 0.006 0.0 0053
[0.029] [0.131] [0.132]
E*CDAad 0074 -0.072
[0.184] [0.182]
QDA gdp 0.124 2.500 3.583
[0:305] [3.564) [4.007]
E*ODAgdp 23136 -4641
[5.204) [5.157]
NTRgdp -0276 7311 7022
[0.276] [4.961] [5.065]
E*NTRgdp 9459 0099
[6.080] [6.195]
NFLgdp -0zt 12.766%** 11.340%*%
[0.435] [3.355] [3.360]
E*HFLgdp BLRY: L 1430k
[4.069] [4079]
HNTRpercap 0,000 0011** 0.010**
[0.000] [0.005] [0.004]
E*HNTRpercap 001 5% -1013H
[0.006] [0.006]
NFLpercap 0.002* 00f3+* 0012 %+
Ly [0.00Z] [0.002]
E*NFLpeteap -00pFeEE -IL016***
[0.002] [0.002]
Constant SBT3 AR G RAQR R G IRRARR T AL SN D BRARER G OS0MEH FAD R JAA0RHR 3 SRR GEGREE QAR AAT R D BTk D TI0RRE D DETRER D1 GEREE ] ARG
[0.579] [0521] [0785] [0D.707]  [0806] [OAEF) | [Oé61] [0606] [0.790] [0.700] [O07F3)  [0617] | [0.572] [D627F]  [0705]  [0659]  [0F27] [0.546]
Ohservations 64 [ 50 62 [} 63 64 68 59 [} 60 63 62 64 5T 60 58 6l
Adf RBesguared | 038 0.57 0.35 033 035 04 0.37 057 037 048 044 0.41 044 08 044 0.52 03 046

Dependent wariable is average Fule of Law between 1996 and 2002, E* indicates that variable is interacted with ethnic fractionalization. Ethnic fractionalization and aid variables are centered around their
mean. Robust standard errors are in brackets. Attached to coefficients, * denotes significant at 10 percent, ** significant at 5 percent, *** significant at 1 percent significance level. Instruments are
predicted trade share, log of population, French Colony dummy, Central Ametica durny, Egypt duminy, arms it orts relative to total imports and the interaction terms of these variahles with ethnie

fractionalization
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Table IIL.16 (continued). Aid

D. All Control Variables

E.IV Regression

I 1I 111 v v VI I 1I 111 v v VI
lrgdp'WDI 0207+ 0226%% D283%+ (Q307+++  Q221%  0.179% | D325%%  Q425%++ [I51%%* Q3T+ [Q360%+  [222%*
[0.114]  [0099]  [013Z] [0.111]  [0123]  [0099] | [0.138] [O098]  [0126] [0.17]  [OAFF] [0099]
jalalt] 0.527 0.609 0431 0.508 0.161 0274 | D915%*  0791%*  0A35*  0.530* 0.596 0475
[0461] [0.426] [0.424] [0345] [0449]  [D356] | [0.381] [0316]  [0355] [0.296] [0.447]  [0319]
densfilc 0084 00Z0%E* 0143 -0.079 -007s 003 0062 D052*+* ] 0042 0023 0094
[0.118] [0008]  [0122]  [O.114]  [020]  [0.A05] | [0.122] [O013]  [0406]  [0.114]  [0.129]  [0.143]
dt70o0 0029 -0.037 0036 -0042% 0031 -0050%* | 0019 -0oi4 000 -0.026 0.003 0035
[0024] [0023] [0029] [0022] [0026]  [0D019] | [0020] [0023]  [0028]  [0022]  [0039]  [0028]
eutfrac 0334 0421 0328 0.169 -0.067 -0.295 -0.004 0107 01z 0o11 0.147 0177
[0339] [0354] [0D321] [0220] [0351]  [0297] | [0333]  [0271]  [0D383] [D247]  [0.524]  [0453]
engfrac 0341 -0 661 0397 0322 0285 0062 003z nn4 0334 0033 0342 002z
[0737] [0770] [0.762] [O695] [0723]  [0.584] | [0.503]  [0.443]  [0D451] [0485]  [0.524]  [0.430]
Latitude 1.355 1604 1.296 1.490 0459 0331 | 3070%+* 2312%% 1 B75%  Z064%++ 2028 1.264
[1.1534]  [1.112] [1.290] [1018] [1.100] [0.755] | [0905] [O966]  [0954] [0703]  [1.445]  [1.216]
Bublah 0nes 0.124 [ufln: 0.162 004z 0011 0325 0.403 0521 0447++ 0720 0322
[0368] [0351] [0.431] [0315] [0373] [0.249] | [0.317]  [0247] [0408] [0.214] [0.597]  [0411]
S3EA sia 0214 0.177 0206 0263 0169 0182 | DA53**  DAIT**  DT22%  DATa*¥** 0702 0511
[0215] [0238] [0.272] [0.227] [0220]  [0.192] | [0.252] [0232] [0D387] [0.230] [0477]  [0344]
reveoup 038 -0.424 034 0368 033 -0.331
[0311]  [0273] [0380]  [0.280]  [0354]  [0.248]
commpolt 0228 -0.129 0182 0155 0316%  0307*
[0.179]  [0.177]  [0183]  [0.180]  [O81]  [0.159]
TraOpen 0436 DADT** 0453 0.439 03s 0.344
[0340] [0208] [0394]  [0311]  [0329]  [0.214]
LOtFr 0164 0117 0202 -0z 0242 0152
[0.159]  [0.156] [0.167]  [0.154]  [01&7]  [0.154]
LOtGe 0158 0232 0.000 0.000 0.000 0.000
[0.500]  [0.426] [0000]  [0.000]  [O000]  [0.000]
LOt3e 0.000 0.000 0.000 0.000 0.000 0.000
[0oo0]  [0000]  [0000]  [0000]  [O000]  [0.000]
Prot -0.009 -0.002 -0.003 -0.00% 0010 -0.010
[0oit]  [Ooi1]  [O01z]  [0011]  [Ooi1] o [0.009]
Cath -0oog* 0007+ 0006 -noo4 0004 0002
[0o04]  [0004]  [0O05]  [0O04]  [O004]  [0.003]
Nuslitn -0.00z2 0.000 0001 0001 0.000 0.000
[0003]  [0002]  [0003]  [0002]  [O003]  [0.003]
LogPopulation | -0.055 0112 -0.109 -nog4 0017 0011
[0061]  [0066]  [0069]  [0052]  [00&3]  [0.049]
Ethnic -0.407 0216 0563 0611% 0313 0579 | 0147 0.147 0129 -0.42 0256 0288
[0321]  [0377] [0.381] [0350]  [0380]  [0.326] | [0.431] [0431] [D444]  [0327]  [0492]  [0361]
ODAady 00z 0132
[0.171] [0.087]
E*ODAad) -0.00z 0369
[0.212] [0.347]
CDAgdp 2572 6325+
[5.008] [2.479]
E*CDAgdp -3.358 -4 673
[7.502] [10.799]
NTEgdp 736 3200
[6.497] [4.441]
E*NTRgdp -10.295 2934
[2.101] [24.103]
NFLgdp 10.237#* 4A20%**
[3.280] [1.586]
E*NFLgdp -14.140%# -11.586
[5.642] [Fa2d]
HTEpetcap 0.011#* 0.001
[0.005] [0.003]
E*NTEpetcap -0.015%* 0.005
[0.006] [0.018]
HFLpetcap 0.011#** 0.003*
[0.002] [0.001]
E*NFLpercap RN R -0.00z
[0.004] [0.017]
Constant 0024 0432 0594 1238 -1.305 SLATE [SZEIEHEE JRERwEE DY0GHEE G TIIwEE D ROSRE ] SO
[1272] [13097] [1.576] [1.234] [1.185] [0904] | [O884] [0736] [0760] [0.713] [1.403]  [0.783]
Chservations 57 38 52 55 53 56 59 60 55 58 55 58
Adj. B-squared | 048 0.64 03 0.56 054 063 032 0.52 [hei] 045 023 0.53

Dependent variable is average Rule of Law between 1996 and 2002, E* indicates that variable is interacted with ethnic fractionalization. Ethnic
fractionalization and aid variables are centered around their mean. Fobust standard errors are in brackets. Attached to coefficients, * denotes
significant at 10 percent, ¥* significant at 5 percent, ¥** significant at 1 percent significance level Instruments are predicted trade share, log

of population, French Colony dummy, Central America dummy, Egypt dummy, arms imports relative to total imports and the interaction terms
of these variables with ethric fractionalization.
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Table IITL.17. Marginal Effect of Aid on Bule of Law

Percentile Value NFLgdp INFLpercap MNTRpercap
Ethnic Matg Effect  3td Err | Marg Effect  Std Fry | Marg Effect  5td Ear
3 017 Bz 2752 T 0001 0009 +* 0004
10 019 2T 2677 0010 0001 000 +* 0004
15 0.24 T Qe 246 0005+ 0001 0008 ** 0004
0 030 7 100+ 2372 01 O0E ek 0001 01007 0005
25 034 £ A5k 2037 00T ek 0001 000 +* 0,003
3 0.41 5 apTEE 1729 0100+ 0001 0005+ 0002
35 0.46 AFR]EHE 1518 0005+ 0001 0 00+ 0002
a0 0.50 4 180k 138 0005+ 0001 0,004+ 0002
45 0.54 3 Sk 1196 0 00+ 0001 0003+ 0002
50 0.59 2ESEEHH 1.0Mm 0003+ 0001 0003+ 0001
55 063 y Rl ket 0213 000z 0001 0002+ 0001
éil 066 1 Baf* 0727 0002 0001 0002 0001
65 067 1 G214+ 0653 000k 0001 0.001 0.001
70 071 1.002%* 0.509 K 0001 0.001 0.001
75 074 0725+ 0413 0001 oool [ oooo 0.001
=0 077 0234 oze5 [ oo ool [ oooo T oooo
&5 o7e [ -ooEo 0z44 [ 0ooo ool [ ooon T oooo
=] 082 0511 0197 000t 0001 oool T oooo
o5 026 1113 0261 0002 0001 000t 0001
DoF 50 0 47

of Table 16. NFLpercap and NTREpercap are expressed in current USD. DoF is Degrees of Freedom. Standard
errors are robust. * denotes significant at 10 percent, ** significant at 5 percent, *** significant at 1 percent

significatice lewel.
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Table ITL.18. Marginal Effect of Ethnic Fractionalhization on Eule of Law (Aid)

Percentile NFLzdp MNFLpercap NTRpercap
Value Marg Effect Std Err. | Value DMarg Effect Std Frr. | Value IMarg Effect Std Err
5 002 -DFa2¥** 353 273 S0013%** 0002 04 97 -0.004 0.003
10 003 -10733%++ 3714 1357 -D014##+ 0002 -1295 noi1* 0.005
15 D03 -1100z%++ 3763 1730 -D014%#+  0o02 393 0013 0.006
a0 003 -11.18g%++ 3707 2000 00154 0002 205 0013 0.006
a5 004 -11986%+* 3035 24320 0015+ 0002 1082 0014+* 0.006
30 003 -12870%+*  AD44 2908 -0016%** 0002 1474 0014%* 0.006
35 003 -13278%%% 4134 3235 -001g%** 0002 12.41 -0.014%* 0.006
40 007 -14.15%%* 43237 4075 0017 0002 1280 -0014%* 0.00&
45 007 -14356%+* 4240 4736 0017+ 0002 2204 -0014%* 0.00&
30 002 -14350%++ 47371 5400 0017+ 0002 83T 0015w 0.006
55 009 1451344 419 6e3T7 0017+ 0002 3240 0015w 0.006
a0 009 1443844+ 4163 A3 0017+ 0002 3536 0015 0.006
65 009 -14240%+* 4111 o021 001g*** 0003 4096 -0.014%* 0.006
70 011 -13.059%+% 30035 DE42 0015 0003 4530 -0014%* 0.006
75 011 -12.730%+* 386 12212 -0012%*++ 0003 4838 -0014%* 0.006
0 013 -10.780%+* 3a2 13200 -0011%*++ 0003 5513 -0013%* 0.00&
a5 013 -10177%+* 3540 14133 -0010%** 0003 7301 -0.011** 0.005
o0 016 -FALT*** 313 186,13 -0.006** 0002 10134 -0007* 0.004
a5 03z -1 657 1.779 21227 -0.004* 0002 136.75 -0.005 0.003
DoF 51 51 74 |

Marg, Effect is estimated marginal effect of watiable on Bule of Law. Estimates are obtained from specification B

of Table 16. NFLpercap and NTREpercap are expressed in current USD. DoF is Degrees of Freedom. Standard
errors are robust. * denotes significant at 10 percent, ** significant at 5 percent, *** significant at 1 percent
significatice lewel.
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Figure III.1: Natural Resource Exports and Mineral and Fuel Rents per Capita
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Appendix

Black market premium
is defined as black market exchange rate over official exchange rate in 1970.
Source: Barro and Lee (1993)

Cath

Percentage of population in a country that belongs to Roman Catholic religion in
the world in 1980 scaled from 0 to 100. For countries of recent formation the data
is available for 1990 - 1995.

Source: La Porta, Lopez-de-Silanes, Shleifer, Vishny (1999)

Compolt

Assumes value equal to 1 for countries with genocidal incident that involved ethnic
victims or mixed ethnic and political victims.

Source: Harff and Gurr (1995)
dens65c

Coastal (within 100km of coastline) population per coastal area in 1965.
Source: Sala-i-Martin et al. (2003)

dtt7090

Average annual growth in the log of the external terms of trade between 1970 and
1990 calculated as 100*(1/20)*(LN(TT1990)-LN(TT1970)) with TT equal to the
ratio of an export price index to an import price index.

Engfrac

Fraction of the population speaking English.

Source: Hall and Jones (1999)

Ethnic

The fractionalization index is computed one minus the Herfindahl Index of the
group share and reflect the probability that two randomly selected individuals from
a population belong to a different group.

Source: Alesina et. al. (2002)

Furfrac
Fraction of the population speaking French, Germany, Portuguese and/or Spanish.
Source: Hall and Jones (1999)

FdAgXGDPS0
Share if exports of food and agricultural raw materials in GDP in 1980.

Source: World Development Indicators, World Bank
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FdAgXX80

Share if exports of food and agricultural raw materials in total merchandise exports
in 1980.

Source: World Development Indicators, World Bank

Latitude

The absolute value of the latitude of the country, scaled to take values between 0
and 1.

Source: CIA Factbook (2003).
LOrFr

Assumes value one if the legal origin of the Company Law or Commercial Code is
French Commercial Code.

Source: La Porta, Lopez-de-Silanes, Shleifer, Vishny (1999)
LOrGe

Assumes value one if the legal origin of the Company Law or Commercial Code is
German Commercial Code.

Source: La Porta, Lopez-de-Silanes, Shleifer, Vishny (1999)
LOrSc

Assumes value one if the legal origin of the Company Law or Commercial Code is
Scandinavian Commercial Code.

Source: La Porta, Lopez-de-Silanes, Shleifer, Vishny (1999)
LOrSoc

Assumes value one if the legal origin of the Company Law or Commercial Code is
Socialist/Communist Laws.

Source: La Porta, Lopez-de-Silanes, Shleifer, Vishny (1999)
lrgdpl70

Natural logarithm of real GDP per capita. Reference year is 1996.
Source: Penn World table 6.1

lrgdp WDI

GDP per capita in constant 1995 US$ in 1970.

Source: World Development Indicators, World Bank

malfal66
Index of prevalence of malaria in 1966.
Source: Gallup and Sachs (1998)

120



MPFuelP80
Exports of fuel, natural gas, ores and mineral in USD per capita in 1980.

Source: World Development Indicators, World Bank
MPFuelXGDPS80

Share of exports of fuel, natural gas, ores and mineral in GDP in 1980.

Source: World Development Indicators, World Bank
MPFuelXX80

Share of exports of fuel, natural gas, ores and mineral in total merchandise exports
in 1980.

Source: World Development Indicators, World Bank

Muslim

Percentage of population in a country that belongs to Muslim religion in the world
in 1980 scaled from 0 to 100. For countries of recent formation the data is available
for 1990 - 1995.

Source: La Porta, Lopez-de-Silanes, Shleifer, Vishny (1999)
NCapXGDPS0

Share of natural capital exports in total merchandise exports, defined as the cor-
responding share of food and agricultural exports and mineral and fuel exports in
1980. Natural capital includes SITC categories 0 (live animals and all unprocessed
and processed food products), 1 (beverages and tobacco), 2 (inedible crude materi-
als except fuels), 3 (mineral fuels, lubricants and related materials), 4 (animal and
vegetable oil and fats) and 68 (non-ferrous metals).

Source: World Development Indicators, World Bank
NCapXX80

Share of natural capital exports in total merchandise exports, defined as the cor-
responding share of food and agricultural exports and mineral and fuel exports in
1980. See preceding definition, for further information.

Source: World Development Indicators, World Bank

NFLP/NFLgdp

NFLP is official net resources flows in 1980 divided by total population. NFLgdp is
net resource flows in 1980 divided by GDP in current USD. Official net resource flows
are the sum of official net flows on long-term debt to official creditors (excluding
IMF) plus official grants (excluding technical cooperation). Net flows (or net lending
or net disbursements) are disbursements minus principal repayments.

Source: World Development Indicators, World Bank
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NTRP

Official net resources transfers in 1980 divided by total population. Official net
resources transfers are official net resources flows minus interest payments. Official
net resource flows are the sum of official net flows on long-term debt to official
creditors (excluding IMF) plus official grants (excluding technical cooperation).

Source: World Development Indicators, World Bank

Official Development Assistance (ODA)

Grants or Loans to countries and territories of developing countries which are: (a)
undertaken by the official sector; (b) with promotion of economic development and
welfare as the main objective; (c¢) at concessional financial terms [if a loan, having a
Grant Element (q.v.) of at least 25 per cent]. In addition to financial flows, grants,
loans and credits for military purposes are excluded

Source: OECD/World Development Indictaors, World Bank

OdaAdy

OdaAdj is official development assistance to GDP ratio in 1980. Data has been
transformed to constant dollars and to purchasing power parity using the IMF’s
Import Unit Value Index.

Source: Burnside and Dollar (2004)
OWTI

Own-import weighted tariff rates on intermediate inputs and capital goods.

Source: Barro and Lee (1993)
OWQI

Own-import weighted non-tariff frequency on intermediate inputs and capital goods.
Source: Barro and Lee (1993

P60
Enrollment rate in primary education in 1960.
Source: Barro and Lee (1993).

Pi6064

Average investment price level between 1960 and 1964 on purchasing power parity
basis.

Source: Sala-i-Martin

Prot

Percentage of population in a country that belongs to Protestant religion in the
world in 1980 scaled from 0 to 100.

Source: La Porta, Lopez-de-Silanes, Shleifer, Vishny (1999)
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o RelOther

Percentage of population in a country that belongs neither to Roman Catholic,
Muslim nor Protestant religion in the world in 1980 scaled from 0 to 100.

Source: La Porta, Lopez-de-Silanes, Shleifer, Vishny (1999)
o Rent80

Mineral and fuel rents in 1980. Fuel rents is equal to the product of unit resource
rents and the physical quantities of energy extracted. It covers crude oil, natural
gas, and coal. Mineral rents is equal to the product of unit resource rents and the
physical quantities of minerals extracted. It refers to bauxite, copper, iron, lead,
nickel, phosphate, tin, zinc, gold, and silver.

Source: World Development Indicators, World Bank

e Revcoup
Number of revolutions and coups per year, averaged over the period, 1960-84.
Source: Barro and Lee (1993)

e Rule of Law

measures the success of a society in developing an environment in which fair and
predictable rules form the basis for economic and social interactions. To achieve this
it is based on measure that capture the incidence of both violent and non-violent
crime, the effectiveness and predictability of the judiciary, and the enforceability of
contracts. The index used in this study is the average over the years 1996, 1998,
2000 and 2002.

Source: Kaufmann, Kraay and Zoido-Lobaton (2002)

o Years Open

The fraction of years during the period 1970-1979 during which the country is rated
as open according to the criteria of Sachs and Warner (1995b).

Source: Sachs and Warner (1995b)
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