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Abstract

This paper hypothesizes and empirically establishes the persistent effects of novelty-seeking traits on cross-

country differences in scientific knowledge creation. I use data on the prevalence of specific allele variants of the

human DRD4 exon III gene, which population geneticists have linked to the human phenotype of novelty-seeking

behavior to examine its relationship to scientific knowledge creation in society. The results suggest a positive

and statistically significant linear relationship between both outcomes that is consistent with the hypothesis

that the prevalence of novelty-seeking traits in society facilitates scientific knowledge creation through beneficial

human behaviors related to risk-taking and explorative behavior. The empirical findings remain qualitatively

unaffected when controlling for additional historical, biogeographical, and socioeconomic factors that appear as

additional important determinants in the creation of scientific knowledge in society.
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1 Introduction

“The spirit of a people, its cultural level, its social structure, the deeds its policy may prepare – all this

and more is written in its fiscal history, stripped of all phrases. He who knows how to listen to its

message here discerns the thunder of world history more clearly than anywhere else.”

—Joseph A. Schumpeter

Models of economic growth that endogenize the pace of technological progress suggest that vertical and horizontal

product innovations contribute significantly to the level of economic development (Romer, 1990; Grossman and

Helpman, 1991; Aghion and Howitt, 1992). A central result is that differences in income per capita across countries

are attributable to differences in the level of technological development. In these models, the rate of technological

progress is determined by the knowledge stock in society overall. Several policy implications have been drawn from

endogenous growth models to facilitate knowledge creation in the aggregate economy such as the need to protect

the intellectual property rights of innovators, to allocate subsidies to research and development activities, and to

make investments in human capital. Although these factors appear important for the accumulation of knowledge in

society, they refer to proximate causes of economic development and do not reveal in greater detail why countries

differ in these observed characteristics. Historical and biogeographic legacies have been identified as important

causes of divergent paths in standards of living across countries.1

In this paper, I investigate the evolutionary origins of observed differences in the creation of knowledge across

countries. The hypothesis that knowledge creation is to some extent determined by deep-rooted historical factors

was posited in a recent study in Gören (2017). The author found that the prevalence of novelty-seeking traits

– measured by the frequency of the 2- and 7-repeat allele variants of the human dopamine D4 receptor gene –

shows a non-monotonic inverted U-shaped relationship with contemporary economic development in a cross-section

of countries. This result is suggestive of the potential ‘benefits’ and ‘costs’ of novelty-seeking traits for aggregate

productivity. The study reported that the negative effects of novelty-seeking traits on economic development are

channeled through a higher prevalence of psychological disorders, such as Attention Deficit Hyperactivity Disorder

(ADHD), which might result in educational and occupational disadvantages in modern industrialized countries.

More importantly, the study attributed positive effects to technological progress resulting from the innate abilities

(e.g., risk-taking, explorative, and creative behaviors) of novelty-seeking individuals that foster the accumulation of

knowledge in the aggregate economy. However, the findings presented in Gören (2017) are reduced-form estimates

and do not reveal in detail the mechanisms by which novelty-seeking traits affect economic development. There-

fore, the central hypothesis – that the positive effects of novelty-seeking traits on aggregate productivity manifest

themselves through increased knowledge creation – remains the subject of ongoing research. This paper is intended

to close this important research gap and to provide additional evidence that the inverted U-shaped relationship

identified in Gören (2017) is not contradictory with the proposed mechanism set forth in this paper.

In the theoretical model provided, I show that the rate of innovations is positively linked to the prevalence of

1See Spolaore and Wacziarg (2013) for a review of the relevant literature.
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novelty-seeking traits in society. This finding is consistent with the notion that innovation activity is stimulated

through beneficial economic attitudes related to risk-taking, creativity, explorative, and entrepreneurial behavior.

The proposed theory build on the Schumpeterian-inspired endogenous growth model of Aghion and Howitt (1992).

I extend the basic model framework to provide a microeconomically based derivation of the innovation process that

describes the occurrence of innovations in the research sector as the outcome of two individual random processes

regarding the probability of success and the amount of research projects channeled to the research sector, respec-

tively. The model predicts that the rate of innovations that occur in the economy is, among others, a positive

function of the prevalence of novelty-seeking traits in society.

I combine various data sources to investigate the relationship between knowledge creation and the prevalence of

novelty-seeking traits in society. To measure the extent of knowledge creation in society, I use the number of scientific

and technical journal articles per 1,000 people during the period 1981 to 2013 that have been published in the fields

of physics, biology, chemistry, mathematics, clinical medicine, biomedical research, engineering and technology, and

earth and space sciences. It is generally acknowledged in the relevant literature that a country’s scientific knowledge

base plays an important role in the process of innovation by private firms.2 The key explanatory variable in the

empirical analysis refers to the 2- and 7-repeat allele frequencies of the human DRD4 exon III gene that population

geneticists have found to be sometimes associated with the human phenotype of novelty-seeking behavior. This

measure has been constructed by matching the distribution of ethnic groups in the Alesina et al. (2003) ethnicity

data to the population genome data of the human dopamine D4 receptor gene in Gören (2016) using information

on the classification of ethno-linguistic groups from the Global Mapping International (2010) database. In addition

to the key explanatory variable, I consider a wide range of additional historical, biogeographic, and socioeconomic

controls to rule out the possibility that the relationship between scientific knowledge creation and the country-level

measure of novelty-seeking traits is prone to the issue of omitted variables bias.

The baseline results indicate a positive and statistically significant linear association between the number of scien-

tific and technical journal publications per 1,000 people and the country-level DRD4 exon III 2- and 7-repeat allele

frequency measure. This result is robust to the inclusion of microgeographic, land productivity, climatic, health,

legal, religious, historical, and regional factors. The control variables in this list constitute alternative determinants

of scientific knowledge creation that might be additionally correlated with the prevalence of novelty-seeking traits

in society. Specifically, the inclusion of biogeographic controls rules out concerns that the effect of the country-level

DRD4 exon III 2- and 7-repeat allele frequency measure on scientific knowledge creation simply captures the issue

of geographic proximity. This possibility is of considerable importance since previous research has suggested that

the between-population distribution of DRD4 exon III allele variants is the result of natural selection that has been

ongoing since the exodus of the human species out of East Africa (Gören, 2016). The baseline estimate suggests

that a one standard deviation increase in the country-level DRD4 exon III 2- and 7-repeat allele frequency measure

would, ceteris paribus, raise the number of scientific and technical publications per 1,000 people by about 0.0678

2For example, Romer (1990) illustrates that product innovations such as magnetic tapes and home videocassette recorders would

not have been possible without academic research in the field of electromagnetism.
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journal articles. The magnitude of the estimated regression coefficient is substantial as it corresponds approximately

to a 19% increase of the standard deviation of the number of scientific and technical publications per 1,000 people.

I conduct a series of additional sensitivity tests to examine the robustness of the main empirical findings to various

model specifications. First of all, I show that the main results are robust to the issue of genetic, ethnic, linguistic,

and religious diversity. This observation effectively rules out the possibility that the estimated relationship between

scientific knowledge creation and the country-level DRD4 exon III 2- and 7-repeat allele frequency measure merely

reflects unobserved factors related to various aspects of societal diversity. The results are also robust to the inclusion

of various technological distance controls that capture the notion of human barriers to the diffusion of knowledge

across countries (i.e., genetic, linguistic, and religious distance from the technological frontier). Moreover, I provide

regression coefficients that account for the country’s technological and human capability factors, which appear to

be of considerable importance for the creation of scientific knowledge in society. Specifically, the baseline estimates

are not affected by the inclusion of factors such as national research and development efforts, infrastructure quality,

and a human capital index. The estimated positive relationship between scientific knowledge creation and the

country-level DRD4 exon III 2- and 7-repeat allele frequency measure is also robust when controlling for social

value factors. These factors refer to variables such as openness to trade, international migration, and the protection

of civil liberties in society that might reflect latent values related to openness and pluralism in society overall. I use

these social capability factors to assess the country’s ability to create and adopt new knowledge through beneficial

cooperative activities among other approaches. I then examine the sensitivity of the main results to the issue of

governance factors. Some factors have been discussed quite extensively in the political economy literature, such as

corruption, executive constraints, and intellectual property rights protection in their role in shaping the incentives

of economic agents to accumulate human capital. Widespread corruption, for instance, has been shown to foster

pervasive rent-seeking activities that would discourage some individuals from engaging in academic research. Nev-

ertheless, the prevalence of novelty-seeking traits continues to have a strong and statistically significant effect on

the creation of scientific knowledge in society, which is independent of potential country-specific historical, biogeo-

graphic, and socioeconomic factors.

Finally, I use an instrumental variables (IVs) estimation approach to address concerns that the main findings are

subject to endogeneity problems. Specifically, it is conceivable that countries with better technological opportunities

might have attracted individuals with a higher prevalence of novelty-seeking traits at earlier points in their history,

thus resulting in the positive correlation between scientific knowledge creation and the country-level DRD4 exon

III 2- and 7-repeat allele frequency measure. I use a set of excluded biogeographic instruments that have been

linked empirically to between-population variation of DRD4 exon III allele variants (Gören, 2016). Specifically, it

can be established that prehistoric migratory distance from East Africa satisfies the necessary exclusion restriction

in a standard IVs estimation setting. The argumentation is that migratory distance from East Africa has no direct

impact on the extent of scientific knowledge creation other than through its influence on the natural selection of

specific DRD4 exon III allele variants linked to the human phenotype of novelty-seeking behavior. The econometric

results remain qualitatively unaffected by the proposed IVs estimation methodology. Standard statistical tests
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confirm that the IVs estimation approach satisfies two important conditions linked to the relevance and validity of

the set of excluded instruments.

This paper contributes to the literature on the evolutionary origins of cross-country differences in standards of liv-

ing. The importance of novelty-seeking traits for the rate of technological progress has been analyzed theoretically

in Galor and Michalopoulos (2012). The authors argue that the kind of human behaviors frequently ascribed to

novelty-seeking individuals (e.g., entrepreneurial activity and risk-taking) are the main drivers of innovation activ-

ity in the process of economic development. Based on a novel compilation of country-level DRD4 exon III allele

frequencies, the study in Gören (2017) provides the first evidence of a statistically significant, inverted U-shaped

association between the prevalence of novelty-seeking traits in society and comparative economic development. This

observation is suggestive of the potential ‘benefits’ (e.g., knowledge creation) and ‘costs’ (e.g., educational and oc-

cupational disadvantages) experienced by novelty-seeking individuals in the aggregate economy. Other studies have

documented the role of additional specific genetic markers in pre-colonial economic development, contemporary life

expectancy, cultural attitudes, and innovations (Cook, 2014, 2015; Gorodnichenko and Roland, 2017). In addition,

Ashraf and Galor (2013) examine the non-monotonic influence of overall human genetic diversity on pre-colonial

and contemporary differences in income per capita in a cross-section of countries. Spolaore and Wacziarg (2009)

and Spolaore and Wacziarg (2012) found that a country’s relative genetic distance from the technological frontier

contributed significantly to differences in economic development and to the diffusion of technological innovations

across borders. This finding is in line with the notion that genetic distance captures deep-rooted historical and

cultural differences among populations that hinder the diffusion of technological and institutional improvements

across countries.

The paper is organized as follows. Section 2 presents an extended version of the basic Schumpeterian economic

growth model to highlight the importance of novelty-seeking traits in the process of scientific knowledge creation.

Section 3 provides a detailed description of the main variables employed in the empirical analysis. Section 4 discusses

the econometric framework employed in the analysis of the relationship between scientific knowledge creation and

the county-level DRD4 exon III 2- and 7-repeat allele frequency measure. The main empirical results are discussed

in Section 5. Additional sensitivity tests are reported in Section 6. Finally, Section 7 concludes by summarizing

the main findings.

2 The Model

In this section, I develop an endogenous economic growth model to conceptualize the main hypothesis proposed

in this paper regarding the beneficial effects of novelty-seeking individuals in the process of knowledge creation in

the aggregate economy. The underlying theoretical framework is the Schumpeterian-inspired model of economic

growth proposed in Aghion and Howitt (1992), where growth is generated through repeated improvements in the

quality of intermediate goods. This model framework is particularly convenient for studying the implications of

novelty-seeking individuals in the process of economic growth. The reason is that the type of attributes related
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to the Schumpeterian notion of ‘creative destruction’ – risk-taking, creativity, and entrepreneurship – are those

frequently attributed to the kind of human behaviors usually found in novelty-seeking individuals.

The underlying source of technological progress in this model of economic growth is the research sector, where the

flow of workers channeled to R&D activities influence the rate of innovations that occur in the economy. It is worth

mentioning that in this model framework, the arrival rate per researcher, that is, the rate at which innovations occur

randomly in the aggregate economy, is exogenously given. However, this assumption might be misleading given

that research productivity differs substantially across countries. Specifically, Figure 1 demonstrates the notable

differences that exist in contemporary research productivity across countries, as indicated by the number of scien-

tific and technical publications per 1,000 people in the years 1981 to 2013. The corresponding summary statistics

are reported in Table 9. The mean value of scientific and technical publications per 1,000 people is about 0.1831

with a relatively large standard deviation of 0.3259 across the available set of 171 countries. As expected, research

productivity is the highest among western European and Neo-European (i.e., Australia, Canada, New Zealand, and

the United States) countries, whereas the lowest number of scientific and technical publications are found in African

countries, which belong to one of the poorest regions in the world.

Given the fact that research productivity differs substantially across countries and time, I extend the basic model

framework in Aghion and Howitt (1992) by providing a microeconomically based derivation of the source of tech-

nological progress in society. To accomplish this task, I define innovation as the outcome of two individual random

processes. In the first process, the probability of successful innovations occurring out of a sequence of randomly

distributed research projects has a binomial distribution. I endogenize the corresponding probability of success as

a function of the extent of novelty-seeking traits in society. The second source of uncertainty refers to the number

of research projects that occur randomly within the unit time interval. This circumstance is modelled according

to a Poisson distribution with an endogenous arrival rate, which is a function of the country’s technological and

human resource base. Then, the innovation process in the aggregate economy is fully determined by the corre-

sponding individual random processes, which follows a Poisson distribution, with a corresponding arrival rate that

is a function of the prevalence of novelty-seeking traits in society. The theoretical model suggests that a higher

prevalence of novelty-seeking traits in society, ceteris paribus, increases the extent of knowledge creation through a

higher propensity of research projects toward success.

2.1 Theoretical Framework

Final Goods Sector. The economy produces a final product y using a single intermediate good m subject to the

following Cobb-Douglas production technology

yt = Atm
α
t , (1)

where y is output, A the level of technology, m the amount of intermediate goods, and 0 < α < 1 indicates the

output elasticity with respect to intermediate goods. For the sake of simplicity, I leave out population growth,

human, and physical capital accumulation in the process of economic growth to keep the analysis as simple as

possible. As usual in Schumpeterian growth models, the subscript t = {0, 1, 2, ...} does not refer to continuous
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time but rather to the start of the t − th innovation in the aggregate economy. The main idea behind this model

framework is that the economy still uses the highest quality of intermediate goods in the production process until

it is rendered obsolete by the invention of a new technology, i.e., At+1 > At.

Intermediate Goods Sector. Each individual is endowed with one unit of labor that she can allocate freely

between the intermediate goods and research sector. The intermediate good is produced with a linear technology

that employs labor as the only production factor

mt = `Mt , (2)

where `Mt denotes the flow of labor in the intermediate goods sector of the t− th innovating firm. It is assumed that

the intermediate goods sector is characterized by monopolistic competition. An innovating firm gets a temporal

patent to earn profits in the intermediate goods sector until it is replaced by outside firms that conduct research.

The duration of the patent is indefinite due to uncertainty regarding the discovery of new inventions in the research

sector.

Research Sector. Growth in this model is generated from successful innovations in the research sector, which

improves the quality of intermediate goods up to a productivity factor γ > 1 according to

At = A0γ
t, (3)

where A0 refers to the initial level of technology, which might be a function of historical and biogeographic factors.

In the following, I provide a microeconomically based derivation of the innovation process that models the research

output as the result of a two individual random processes. This model framework proves useful to highlight the

importance of the prevalence of novelty-seeking traits for the process of innovation activity and to disentangle its

impact from other historical, socioeconomic, and technological factors.

Indicate with τ the continuous time variable which is of unity interval (i.e., ∆τ = 1). Denote with Ti the i − th

research project in the aggregate economy which can take two possible states. These two states refer to the

outcome of the innovation process, which may result in a successful new invention (Ti = 1) or may not (Ti = 0).

In probability theory, the Bernoulli distribution is used quite frequently to model random processes that take two

possible outcomes. According to this distribution, the probability mass function of the random variable Ti with

outcomes k = {0, 1} is

fTi(Ti = k | p) =

p if k = 1 (⇔ successful innovation),

1− p if k = 0 (⇔ unsuccessful innovation),

(4)

where p ∈ [0, 1] refers to the probability of success if the i − th research project results in a new invention (i.e.,

Ti = 1) and 1 − p if not (i.e., Ti = 0). A main finding from endogenous growth models is that differences in

income per capita across countries are attributable to differences in the level of technology, as indicated in Equation

(3). The global pattern of technological performance suggests that countries differ substantially in levels of inno-

vation activity. A possible approach to modelling such technological differences across countries is to endogenize
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the probability of success in the Bernoulli distribution that describes the outcome of individual research projects.

Specifically, it is desirable to assume that the success probability of research projects is a function of the prevalence

of novelty-seeking traits in society. The argumentation is that novelty-seeking individuals are quite successful in the

creation of new knowledge or innovations due to their innate explorative, risk-taking, creative, and entrepreneurial

behavior, which pushes the technological frontier forward (Galor and Michalopoulos, 2012; Gören, 2017). In par-

ticular, the probability of successful innovations is modelled according to p = p(z, ν), where ν is the prevalence

of novelty-seeking traits in society. The parameter z refers to additional historical, biogeographic, technological,

and human capability factors that characterize the economic environment, where individuals engage in cooperative

social behavior. The specific mechanisms by which these factors influence the innovation process are discussed in

greater detail below. However, it is worth mentioning that the narrative of this approach is related to the basic idea

that historical, geographic, and socioeconomic circumstances might act as barriers to the diffusion of technological

improvements across borders that in turn negatively affect a country’s own innovation process (Basu and Weil,

1998).

Regarding the functional form of p(z, ν), I assume that p(·) is monotonically increasing and of diminishing

marginal returns with respect to z and ν, i.e., ∂p(z, ν)/∂ϕ ≡ pϕ(z, ν) > 0, ∂2p(z, ν)/∂ϕ2 ≡ pϕϕ(z, ν) < 0, and

∂2p(z, ν)/∂ϕ∂ϕ′ ≡ pϕϕ′(z, ν) = pϕ′ϕ(z, ν) > 0, where ϕ,ϕ′ = {z, ν}. The positive sign of the second cross partial

derivatives pzν(z, ν) and pνz(z, ν) indicates possible complementarities between the prevalence of novelty-seeking

traits and socioeconomic factors. The idea is that the benefits of novelty-seeking traits for the creation of knowledge

in society might be dependent on prevailing institutional and economic circumstances that make it easier to reap

gains from explorative behavior. For example, the innate impulsive nature of novelty-seeking individuals might

result in educational and occupational difficulties in modern societies that are characterized by clear social hier-

archies (Mannuzza and Klein, 2000). Thus, countries that are unable to develop effective educational and labor

market strategies to mitigate the potential costs of novelty-seeking traits would find it hard to benefit from their

explorative nature for the aggregate economy (Gören, 2017).

Usually, economies are engaged in more than one research project per unit time interval. A sequence T =
N∑
i=1

Ti

of N identically independently distributed (i.i.d.) random research projects Ti with identical individual success

probabilities p(z, ν) has a binomial distribution with parameters N ∈ N and p(z, ν) ∈ [0, 1] with a corresponding

probability mass function

fT [T = t | N, p(z, ν)] =

(
N

t

)
p(z, ν)t [1− p(z, ν)]

(N−t)
, (5)

where t = {0, 1, 2, ..., N} is the number of successful innovations during the unit time interval. This formulation

illustrates the uncertainty of the innovation process, indicating that of N random research projects, one could ex-

pect on average E
[
N∑
i=1

Ti

]
= N × p(z, ν) successful innovations with variance V

[
N∑
i=1

Ti

]
= N × p(z, ν) [1− p(z, ν)].

Next, consider another source of technological heterogeneity: It is conceivable that N , indicating the number of

research projects in the unit time interval, differs across countries too. In particular, differences in the flow of

researchers (`Rt ), the amount of government resources channeled to R&D activities (R), and the economic environ-

ment (ψ) might explain widespread variations in the extent of research activity N across countries. In this paper,
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I model the number of research projects per unit time interval using a Poisson distribution. In probability theory,

the Poisson distribution expresses the probability of randomly occurring events (here: number of research projects

N) in a fixed time interval (here: ∆τ = 1) according to the following probability density function

fN
[
N = n | µ

(
ψ, `Rt , R

)]
=

[
µ
(
ψ, `Rt , R

)]n
n!

e−µ(ψ,`Rt ,R), (6)

with corresponding arrival rate µ
(
ψ, `Rt , R

)
≡ (1−ψ)φ(`Rt , R) ∈ R>0. The arrival rate indicates the expected num-

ber of research projects per unit time interval, i.e., E [N ] = (1−ψ)φ(`Rt , R) with variance V [N ] = (1−ψ)φ(`Rt , R),

which is identical to its expected value. The constant parameter ψ ∈ [0, 1] captures potential market distor-

tions in the research sector (e.g., widespread corruption, rent-seeking activities, or growth-distorting government

taxes) that undermine its productivity. The economy generates research projects according to the research pro-

duction technology φ(`Rt , R), which is subject to constant returns to scale, where ∂φ(`Rt , R)/∂ϕ ≡ φϕ(`Rt , R) > 0,

∂2φ(`Rt , R)/∂ϕ2 ≡ φϕϕ(`Rt , R) ≤ 0, and ∂2φ(`Rt , R)/∂ϕ∂ϕ′ ≡ φϕϕ′(`Rt , R) = φϕ′ϕ(`Rt , R) > 0 with ϕ,ϕ′ = {`Rt , R}.

The innovation process in the research sector is then determined by the corresponding probability functions of the

individual random processes, as described in Equations (5) and (6), according to the following composite probability

density function

fT
[
T = t | λ

(
ψ, `Rt , R, z, ν

)]
=

∞∑
n=0

fT [T = t | N = n, p(z, ν)]× fN
[
N = n | µ

(
ψ, `Rt , R

)]
. (7)

This expression corresponds to the mixture of two individual probability distributions to a weighted probability

distribution model for the occurrence in the number of successful innovations t = {0, 1, 2, ...} per unit time interval

in the research sector. In particular, the binomial distribution in Equation (5) with the randomly distributed

parameter N is weighted over all possible realizations n = {0, 1, 2, ...} according to the probability density function

of the Poisson distribution in Equation (6) with arrival rate µ
(
ψ, `Rt , R

)
with a corresponding solution given by

fT
[
T = t | λ

(
ψ, `Rt , R, z, ν

)]
=

[
λ
(
ψ, `Rt , R, z, ν

)]t
t!

e−λ(ψ,`
R
t ,R,z,ν), (8)

where λ
(
ψ, `Rt , R, z, ν

)
≡ (1 − ψ)φ(`Rt , R)p(z, ν) ∈ R>0. In summary, the discretely occurring events that com-

prise the number of successful innovations per unit time interval follow a Poisson distribution with arrival rate

λ
(
ψ, `Rt , R, z, ν

)
which, among other things, is a positive function of the prevalence of novelty-seeking traits in

society ν. However, the steady-state arrival rate of the number of innovations depends on the flow of labor `Rt

channeled into the research sector. This allocation process is governed by the corresponding profit considerations

of economic agents in the intermediate goods and research sector, which I discuss in more detail below.

2.2 The Monopolist’s Profit Maximization Problem

The intermediate goods sector is characterized by monopolistic competition. Intermediate goods are produced ac-

cording to the linear technology mt = `Mt . The monopolist firm stays in the intermediate goods market until it is re-

placed by the next innovating firm. Since innovations in the economy per unit time interval occur randomly according

to a Poisson distribution with arrival rate λ
(
ψ, `Rt , R, z, ν

)
, the length of time between two consecutive innovations,
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i.e., ∆ (t+ 1, t) = τt+1−τt, is exponentially distributed with parameter λ
(
ψ, `Rt , R, z, ν

)
, where the expected length

of time between two innovations is inversely related to the Poisson arrival rate, i.e., E [∆ (t+ 1, t) = τt+1 − τt] =

1/
[
λ
(
ψ, `Rt , R, z, ν

)]
with variance V [∆ (t+ 1, t) = τt+1 − τt] = 1/

[
λ
(
ψ, `Rt , R, z, ν

)]2
. Thus, the length of the

interval in which the monopolist firm can earn profits or remain in the intermediate goods market is negatively

related to the arrival rate of innovations in the research sector.

The monopolist firm is faced with the inverse demand function in the final goods sector pt = αAtm
α−1
t and takes

as given the wage rate wt of skilled labor. It therefore maximizes its flow of profits according to the following profit

function

max
mt

πt = [ptmt − wtmt] , (9)

where πt refers to profits of the t− th innovating firm. Substituting the equation for the inverse demand function

of the intermediate good in the final goods sector into the monopolist profit function and maximizing with respect

to mt yields the monopolist firm’s labor demand function in the intermediate goods sector

`Mt ≡ ˜̀M (ωt) =

(
α2

ωt

) 1
(1−α)

⇔ ωt ≡ ω̃(`Mt ) =
α2(

`Mt
)(1−α)

, (10)

where ωt = wt/At is the productivity-adjusted wage rate. Thus, the monopolist firm’s demand for skilled labor in

the intermediate goods sector is inversely related to the productivity-adjusted wage rate. Given Equation (10), the

monopolist profit flow is given by

πt = Atπ̃(ωt), (11)

where π̃(ωt) =
(

1−α
α

) (
α2

ωαt

) 1
(1−α)

. This equation expresses the monopolist’s profits as a negative function of the

productivity-adjusted wage rate ωt and as a positive function of the level of technology At.

2.3 Perfect Competition in the Research Sector

Research is conducted by outside firms that employ skilled labor in a patent-race competitive framework to earn

the expected present value of future profit flows in the intermediate goods sector of the next (t+ 1)− th innovation,

denoted by Vt+1, according to the following expression

Vt+1 =

∫ ∞
0

Ṽt+1(τ)f∆

[
∆ (t+ 2, t+ 1) = τ

∣∣λ (ψ, `Rt+1, R, z, ν
)]
dτ, (12)

where f∆

[
∆ (t+ 2, t+ 1) = τ

∣∣λ (ψ, `Rt+1, R, z, ν
)]

= λ
(
ψ, `Rt+1, R, z, ν

)
e−λ(ψ,`

R
t+1,R,z,ν)τ is the probability density

function of the length of time ∆ (t+ 2, t+ 1) = τt+2 − τt+1 ≡ τ between two consecutive innovations, which has

an exponential distribution with parameter λ
(
ψ, `Rt+1, R, z, ν

)
∈ R>0. It is worth mentioning that the (t+ 1)− th

innovating firm will face uncertainty over its future profit flow because of research conducted by outside firms during

the (t + 1) − th innovation interval. The present value of the future profit flow of the (t + 1) − th innovating firm

until it is replaced by the next (t+2)-th innovator, denoted by Ṽt+1(τ), is given by

Ṽt+1(τ) =

∫ τt+2

τt+1

πt+1e
−r(v−τt+1)dv, (13)
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where the accent (∼) placed over V indicates that the present value of the future monopolist profit flow is a random

variable, because of the uncertainty regarding the length of time between two consecutive innovations, and r is the

constant real interest rate. Thus, the solution to Equation (13) is given by

Ṽt+1(τ) =
πt+1 [1− e−rτ ]

r
. (14)

If τ = (τt+2 − τt+1), the length of time of the (t + 1) − th innovation, approaches infinity in the limit, then the

monopolist expected future profit flow would correspond to its value of perpetuity, i.e., πt+1/r.

Substituting this expression for Ṽt+1(τ) in Equation (12) and solving the integral with respect to τ gives the following

solution for the monopolist firm’s expected present value of future profits in the intermediate goods sector

Vt+1 =
πt+1

r + λ
(
ψ, `Rt+1, R, z, ν

) , (15)

which is similar to the expression in Aghion and Howitt (1992) except for the fact that the Poisson arrival rate

λ
(
ψ, `Rt+1, R, z, ν

)
of successful innovations in this model setup has been derived from two individual random

processes in the research sector.

After having defined the value that the outside firm can earn in the intermediate goods sector when it produces a

successful innovation, we are now in the position to describe the maximization problem of the research-conducting

firm that determines its research employment in the innovation process. Without loss of generality, I assume an

infinitesimally small time interval dτ during the t − th and (t + 1) − th innovations. During this time interval,

the probability that the research-conducting outside firm will produce an innovation allowing it to take over the

entire intermediate goods sector is approximately λ
(
ψ, `Rt , R, z, ν

)
dτ .3 Then, the firm’s expected profit from

conducting research equals λ
(
ψ, `Rt , R, z, ν

)
dτVt+1 with corresponding costs due to research employment in the

amount of wtdτ`
R
t during the small time interval dτ . Specifically, the research-conducting outside firm maximizes

the following profit function with respect to research employment `Rt

max
`Rt

[
λ
(
ψ, `Rt , R, z, ν

)
dτVt+1 − wtdτ`Rt

]
. (16)

The solution to this maximization problem yields the famous research arbitrage equation in the Aghion and Howitt

(1992) Schumpeterian growth model

wt = λ`Rt

(
ψ, `Rt , R, z, ν

)
Vt+1, (17)

where λ`Rt

(
ψ, `Rt , R, z, ν

)
≡ ∂λ

(
ψ, `Rt , R, z, ν

)
/∂`Rt refers to the first partial derivative of the Poisson arrival rate

with respect to research employment. The research arbitrage equation states that outside firms will employ skilled

labor in the research sector up to the point where their marginal cost of research wt equals their expected marginal

benefit of research λ`Rt

(
ψ, `Rt , R, z, ν

)
Vt+1.

3Strictly speaking, the probability that an outside firm will produce exactly one innovation during the length of time dτ is, according

to the Poisson distribution in Equation (8), given by fT
[
T = 1 | λ

(
ψ, `Rt , R, z, ν

)]
= λ

(
ψ, `Rt , R, z, ν

)
dτe−λ(ψ,`Rt ,R,z,ν)dτ . Dividing

both sides by dτ and taking the limit dτ → 0 yields lim
dτ→0

(
1
dτ
fT

[
T = 1 | λ

(
ψ, `Rt , R, z, ν

)] )
= λ

(
ψ, `Rt , R, z, ν

)
, which approximately

equals the probability of one innovation during an infinitesimally small time duration.
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2.4 Equilibrium in the Decentralized Economy

The research arbitrage equation shown in (17) together with the labor market clearing condition L = `Rt + ˜̀M (ωt)

entirely describes the equilibrium condition in the decentralized economy. In equilibrium, skilled workers in the

intermediate goods and research sector must be paid the same wage rate, which is determined by the monopolist

inverse labor demand function ω̃(`Mt ) in Equation (10). Using Equations (10), (14), (15), the labor market clearing

condition `Mt = L− `Rt , and the fact that At+1 = γAt, it follows for the research arbitrage equation after some basic

rearrangements
ω̃(L− `Rt )

λ`Rt

(
ψ, `Rt , R, z, ν

) =
γπ̃
[
ω̃(L− `Rt+1)

]
r + λ

(
ψ, `Rt+1, R, z, ν

) . (18)

Notice that research employment during the current t−th innovation period is a decreasing function of research em-

ployment in the (t+1)− th innovation period in the future. The reason is that firms are discouraged from investing

more in research today by an anticipated decrease in the flow of future profits due to a higher productivity-adjusted

wage rate and a shorter length of time between two consecutive innovations, which is triggered by an increase in

the Poisson arrival rate of future innovations (Aghion and Howitt, 1992).

In order to examine the model dynamics in greater detail, I make use of the following constant returns to scale func-

tion for the research production technology φ(`Rt , R) = `Rt R, where R > 0 indicates a research-specific productivity

parameter.4 Substituting this expression for φ(`Rt , R) in Equation (18) and defining the condition of a stationary

equilibrium in which the flow of research employment is constant across innovation intervals, i.e., `Rt = `Rt+1 ≡ ̂̀R,

yields the following steady-state solution of research employment in the decentralized economy (DE)

̂̀R
DE =

(1− ψ)Rp(z, ν)γ
(

1−α
α

)
L− r

(1− ψ)Rp(z, ν)
[
1 + γ

(
1−α
α

)] , (19)

Given the solution for the steady-state flow of research employment, the Poisson arrival rate of successful innovations

in the decentralized economy is given by

λ̂DE

(
ψ, ̂̀RDE , R, z, ν) =

(1− ψ)Rp(z, ν)γ
(

1−α
α

)
L− r[

1 + γ
(

1−α
α

)] . (20)

This expression is strictly positive if the condition (1 − ψ)Rp(z, ν)γ
(

1−α
α

)
L/r > 1 holds. Standard comparative

static analysis reveals the following central result with respect to the prevalence of novelty-seeking traits in society

∂λ̂DE

(
ψ, ̂̀RDE , R, z, ν)
∂ν

=
(1− ψ)R∂p(z,ν)

∂ν γ
(

1−α
α

)
L[

1 + γ
(

1−α
α

)] > 0, (21)

which states that countries with a higher prevalence of novelty-seeking traits in society would have, ceteris paribus,

a higher expected number of innovations in the research sector. In order to investigate this hypothesis empirically, I

use data on scientific and technical publications as the main dependent variable in a large cross-section of countries.

This is a partial analysis framework, in which scientific publications function as a proxy variable for the knowledge

base from which innovations are generated in society. Hence, a positive and statistically significant association

4Another possibility would be to model the arrival rate to follow a sigmoid function (e.g., the cumulative distribution function of the

logistic function) to account for threshold effects in the research sector (Aghion and Howitt, 1998).
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between the number of scientific publications and the country-level measure of novelty-seeking traits would be

consistent with the hypothesis of the beneficial effects of such traits in the innovation process and finally economic

development.

3 Data and Variables

In this section, I provide a detailed discussion of the set of variables employed in the empirical analysis. First of all,

I introduce the main dependent variable that indicates the extent of knowledge creation or innovation activity in the

research sector. The main explanatory variable refers to a recent compilation of DRD4 exon III allele frequencies

that population geneticists have found to be sometimes associated with the human phenotype of novelty-seeking

behavior. Furthermore, this section presents a variety of biogeographic, climatic, socioeconomic, historical, and

cultural variables that have attracted considerable attention in the development economics literature that appear

to be equally important for both the extent of knowledge creation in society and the distribution of novelty-seeking

traits across countries.

3.1 Main Dependent Variable: Number of Scientific and Technical Journal Articles

An empirical investigation of the determinants of knowledge creation requires a proper definition of research and

development (R&D) activities allowing them to be identified and measured in the aggregate economy. The OECD’s

Frascati Manual provides a guideline for the measurement of scientific, technological, and innovation activities.

According to this guideline, R&D activities are defined as “[...] creative and systematic work undertaken in order

to increase the stock of knowledge – including knowledge of humankind, culture and society – and to devise new

applications of available knowledge” (OECD, 2015, pp. 44–45). This definition covers three types of R&D activities

– basic research, applied research, and experimental development – depending on their applicability of achieving

specific goals (e.g., creation of basic knowledge, products, or processes). The output of the research activities is

usually published in scientific or technical journal articles. Therefore, the main dependent variable employed here

throughout the empirical analysis refers to the number of scientific and technical journal articles per 1,000 people

that have been published in the fields of physics, biology, chemistry, mathematics, clinical medicine, biomedical

research, engineering and technology, and earth and space sciences. I use this variable to measure the level of

knowledge creation in society.

3.2 Main Explanatory Variable: DRD4 Exon III 2- and 7-Repeat Allele Frequency

The main explanatory variable indicating the prevalence of novelty-seeking behavior in society refers to the frequency

of a set of specific allele variants of the human dopamine D4 receptor (hereafter referred to as DRD4) gene. This

particular gene has been the subject of increasing attention in molecular genetic research given its importance in

the human dopaminergic region for reward, cognition, and emotion (Oak et al., 2000). The human DRD4 gene

consists mainly of four encoded regions, called exons by population geneticists, of which the third exon exhibits



The Role of Novelty-Seeking Traits in Contemporary Knowledge Creation 14

the most extensive polymorphism in allelic variants. This polymorphism occurs as a variable number of tandem

repeats that range from 2- to 11-repeats, resulting in a total number of ten different allele variants (Van Tol et al.,

1991, 1992; Lichter et al., 1993).5

It is worth mentioning that especially the 2- and 7-repeat allele variants of the human DRD4 exon III gene show a

blunted response to elevated dopamine levels in comparison to the ancestral 4-repeat allele variant (Asghari et al.,

1995; Wang et al., 2004). It has been suggested that this difference in neurobiological functioning of the 2- and

7-repeat allele variants might result in human personality outcomes related to important economic attitudes such

as novelty-seeking, risk-taking, entrepreneurial activity, and creativity (Benjamin et al., 1996; Dreber et al., 2009;

Galor and Michalopoulos, 2012; Mayseless et al., 2013). Thus, differences in the frequency of the DRD4 exon III

2- and 7-repeat allele variants across countries might indicate differences in the extent of these beneficial economic

attitudes in society. The study in Gören (2017) provides DRD4 exon III 2- and 7-repeat allele frequencies in a large

sample of 181 countries across the world, which I use as the key explanatory variable in the empirical analysis on

the prevalence of novelty-seeking traits in society.

3.3 Additional Control Variables Related to Biogeography, History, Social, and Eco-

nomic Factors

In this section, I outline the choice of the set of additional control variables employed across the various model

specifications in the empirical analysis. The selection of these control variables is based on their relative predictive

power in the field of development economics in explaining differences in standards of living across countries that

appear equally important in the creation of knowledge in society. These variables refer to a full set of biogeographic,

socioeconomic, and historical factors.

Biogeographic Factors. An empirical analysis of the determinants of scientific knowledge creation should include

a full set of microgeographic, land productivity, climatic, health, and regional factors. For example, geographic

proximity to technologically advanced countries might facilitate knowledge diffusion across national borders, which

in turn could positively affect the country’s own rate of technological progress. Furthermore, it has been reported

that the country’s natural endowment with mineral resources might result in widespread corruption and rent-seeking

activities that ultimately discourage the accumulation of individual human capital in society (Sachs and Warner,

2001). Additionally, unfavorable climatic conditions (e.g., temperature and precipitation) are associated with higher

physiological thermal stress, which undermines the individual’s cognitive performance. The heavy disease burden

5In biology, genetic information in every cell is present in the form of chromosomes, which are made up of long threads of relatively

small nucleotides. These long threads are the carriers of genetic information and are called DNA. A particular gene corresponds to a

shorter segment of the DNA thread along a specific chromosome. The genes are actually responsible for specific activities in the cells.

Each gene can take many different forms, which are called alleles of that gene. For example, the specific gene that is responsible for

different blood types contains different allele variants (A, B, and O). In molecular genetics, a gene is called polymorphic if population

geneticists detected more than two different allele variants in populations. The interested reader is referred to Cavalli-Sforza et al.

(1994) for a more detailed discussion of the definitions and methods employed in molecular genetics.
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associated with tropical areas (e.g., prevalence of malaria falciparum) is another important determinant of cross-

country differences in standards of living due to its potential detrimental impact on labor productivity (Gallup

et al., 1999).

Besides providing a source of cross-country variation in scientific knowledge creation, biogeographic controls fulfill

another important purpose in the empirical analysis. Recent evidence suggests that local biogeographic conditions

contribute significantly to between-population variation of DRD4 exon III allele variants (Gören, 2016). Therefore,

the inclusion of a large set of biogeographical controls in the regression model effectively rules out endogeneity

concerns that the proposed association between knowledge creation and the prevalence of novelty-seeking traits

solely reflects the issue of geographic proximity.

Given the fact that the distribution of DRD4 exon III allele variants differs substantially across continents, the

estimated impact associated with the country-level DRD4 exon III 2- and 7-repeat measure could simply reflect

differences in knowledge creation across continents rather than countries. I control for this kind of endogeneity

concern through the inclusion of a full set of regional fixed effects (i.e., indicator variables for countries located in

North America, Central and South America, Sub-Saharan Africa, East Asia, Central Asia, South Asia, the Middle

East, Europe, or Oceania) across all model specifications. It is worth mentioning that the inclusion of regional

fixed effects further controls for unobserved heterogeneity related to any kind of systematic measurement error in

the construction of the key country-level DRD4 exon III 2- and 7-repeat allele frequency measures and the set of

historical, cultural, and socioeconomic controls across continents, which might undermine the interpretation of the

estimated regression coefficients. Following the relevant literature, I further include a set of indicator variables for

countries that are either islands or landlocked, as these may perform differently in terms of innovation activity.

Diversity Factors. The issue of ethnic, linguistic, religious, and even genetic diversity is the subject of intense

scientific debate on the potential costs and benefits of a diverse society on socioeconomic outcomes such as redis-

tribution, provision of public goods, economic growth, and the incidence of conflict (Alesina et al., 2003; Desmet

et al., 2012). On the one hand, a more diverse society may exhibit a wide range of human skills that might be

complementary in an increasingly complex production environment. In theory, teams comprised of diverse mem-

bers may outperform homogenous ones due to increased problem-solving capabilities of the former group (Hong

and Page, 2001, 2004). In contrast, the potential costs of a diverse society on aggregate productivity are associated

with higher communication costs, lower interpersonal trust, and conflicts. These factors appear equally important

for the level of innovation activity as it may hamper the diffusion of knowledge in society.

Recent evidence on the potential benefits and costs of genetic diversity on aggregate productivity suggests that this

issue affects economic development quite differently than, for example, ethnic diversity (Ashraf and Galor, 2013).

Several mechanisms have been reported that might be consistent with the non-monotonic inverted-U relationship

between genetic diversity and contemporary economic development. It has been suggested that the potential costs

of genetic diversity are associated with lower interpersonal trust and higher conflict incidence in society (Ashraf

and Galor, 2013; Arbatli et al., 2015). More importantly, in regard to the research focus of this paper, the study in

Ashraf and Galor (2013) shows that the potential benefits of genetic diversity work through increased innovation
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activity, as indicated by the number of scientific and technical journal articles per capita in a cross-section of coun-

tries.

Historical Factors. The enduring legacy of historical factors has attracted considerable attention in the field of

development economics. Specifically, it has been reported that the percentage of Europeans in countries during the

early stages of colonization contributed significantly to local economic development (Acemoglu et al., 2001, 2002).

This finding is interpreted to suggest Europeans developed specific kinds of political institutions, human capital

factors, technology, and culture that were particularly conducive to the process of economic development (Glaeser

et al., 2004; Easterly and Levine, 2016).

Additional mechanisms by which a country’s colonial history might affect scientific knowledge creation relate to

the issue of knowledge diffusion between former colonized countries and the former colonizing powers. For exam-

ple, countries that were once British colonies might find it easier to absorb knowledge and technology from Great

Britain. Related to this aspect is the issue of whether the country’s official language is English. This definition

covers former colonies that adopted English as their official language in school, business, and public transactions.

The inclusion of this variable effectively controls for two distinct but important aspects in the empirical analysis.

First, this variable is intended to capture the country’s linguistic proximity to the language of scientific communi-

cation (e.g., English) which may be particularly capable of absorbing global knowledge stocks, among other things.

Second, bibliographic information from the SCI and SSCI databases may be biased toward scientific and technical

articles published in English-speaking journals. This may underestimate the extent of scientific knowledge creation

in non-English-speaking countries.

Another focus of historical research is on the legal traditions characterizing a country’s political system, which

capture the extent of the government’s interventions into political and social life (La Porta et al., 1999). The

protection of individual rights is certainly an important prerequisite for the freedom of expression and individual

self-realization, which substantially affect the creation and diffusion of knowledge in society. It is worth mentioning

that British common law is the least interventionist of the set of different national legal traditions, emphasizing

the protection of individual rights against state authorities (La Porta et al., 1999). In contrast, the socialist legal

tradition exerts a strong influence on the content of public education and even limits vocational freedom.

To consider cultural factors as another aspect of history, the baseline specification further includes a full set of

a country’s major religions (i.e., the percentage of Protestants, Catholics, and Muslims). It has been argued for

quite some time that the kind of cultural norms and beliefs frequently associated with adherents to Protestantism

(e.g., higher literacy rate) resulted in the so-called ‘Protestant work ethic’, which was particularly beneficial for

the process of economic development (Weber, 1958). The promotion of literacy among Protestants and their rel-

ative emancipation from the church may have contributed significantly to the rise of secular knowledge in society.

Accordingly, La Porta et al. (1999) point out that the culture of intolerance and closed-mindedness propagated

by hierarchically organized religions (e.g., Catholicism and Islam) during the process of industrialization may have

restricted the inflow of ideas into society, resulting in economic backwardness relative to countries whose major

religion was Protestantism.
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Technological Frontier Factors. Observed disparities in standards of living have been attributed to barriers in

the adoption of technological innovations across countries (Parente and Prescott, 1994). According to this theory,

barriers in the diffusion of general or scientific knowledge across societies result in differences in the level of techno-

logical and thus economic development. Therefore, the identification of barriers to the diffusion of knowledge across

countries is key to our understanding of contemporary income differences.

In research on the human barriers to knowledge diffusion, Spolaore and Wacziarg (2009) have shown that measures

of relative genetic distance to the technological frontier (e.g., the United States) appear to have a statistically signif-

icant and economically sizeable effect on cross-country differences in income per capita. The authors interpret their

results as evidence that genetic distance between populations captures differences in culture, norms, and beliefs

that affect the diffusion of technology across societies. In other words, countries that are genetically similar to the

frontier society may find it easier to adopt recent technological advances that in turn positively affect their own

economic development (Spolaore and Wacziarg, 2012). This finding is consistent with micro-level evidence on the

determinants of international patent citations, highlighting the importance of knowledge diffusion across countries

through ethnic scientific networks (Kerr, 2008).

In the empirical analysis, I consider various measures of genetic, linguistic, and religious distance from the tech-

nological frontier (i.e., United States, OECD, and Neo-Europe). Even though the correlation between the various

technological distance measures is quite high, its implications for cross-country knowledge diffusion through long-

term genealogical, linguistic, and religious differences may differ. For example, cultural differences in habits, norms,

and beliefs may result in lower trust and communication between populations that in turn prevent the diffusion of

knowledge and ideas across countries, even though the two populations are genetically indistinguishable from each

other (e.g., German and French).

Technological and Human Capability Factors. The creation and adoption of new scientific knowledge requires

specific investments in a country’s technological and human capability resource base. This definition is similar to

the notion of absorptive capacity initially proposed by Cohen and Levinthal (1990). In theory, models of endogenous

economic growth already suggest that cross-country differences in the rate of technological progress are attributable

to differences in the country’s human capital and research and development resource base (Romer, 1990). Even

though the identification and measurement of the relevant technological and human capability factors is a difficult

task to accomplish in empirical work, the survey presented in Fagerberg et al. (2010) provides a useful guideline

for identification of the relevant factors. Specifically, a country’s level of economic development might be used

as an overall measure for standards of living that are highly correlated with other proximate factors of economic

growth, such as investments in human capital, physical capital, and infrastructure quality, among others. Besides

the use of GDP per capita in the empirical analysis, I employ additional variables to identify the specific channels

that facilitate scientific knowledge creation in society (i.e., various proxy variables related to national R&D efforts,

infrastructure quality, and the level of human capital skills).

Social Value Factors. In addition to the importance of pecuniary incentives in the process of knowledge creation,
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Abramovitz (1986) emphasizes that differential rates of convergence in income per capita across countries may be

attributed to ‘social capability’ factors that define a country’s potential to either create or adopt new technological

innovations. This concept includes socially defined values that facilitate knowledge creation through beneficial, co-

operative social activities (Fagerberg et al., 2010). These social values may encourage interpersonal communication

over the exchange of ideas, knowledge, and technology. Although the quantitative measurement of social capability

factors appears difficult, variables such as openness to trade or international migration and civil liberties (e.g.,

freedom of expression and belief and freedom of speech) could to some extent reflect latent social values related to

openness of society and pluralism. For example, it has been argued that the attainment of higher social status and

the discovery of new knowledge together are a main driving force in the scientific research process (Merton, 1973).

Consistent with this hypothesis, Gorodnichenko and Roland (2017) report a positive and statistically significant

link between a culture’s tendency toward individualism and the choice of research-oriented occupations among the

population, based on U.S. census data from the years 1970 and 2000.

Quality of Governance Factors. Differences in the forms of political institutions are considered one of the

main determinants of differences in the level of economic development across countries (Acemoglu and Johnson,

2005). The reason is that the type of institutional settings affects people’s economic incentives, influencing the

accumulation of knowledge and technology in the aggregate economy. Factors such as freedom from corruption,

intellectual property rights protection, the enforcement of law and order, the independence of the judiciary, and the

constraint of executive power of political parties and leaders may substantially affect the individual’s rate of return

of accumulating knowledge or human capital in general.

4 Econometric Specification

The theoretical model predicts that the prevalence of novelty-seeking traits in society is conducive for innovation

activity in the aggregate economy, which is consistent with the hypothesis that such traits facilitate the creation

of knowledge through beneficial economic attitudes related to risk-taking, creativity, and explorative behavior. In

order to investigate this hypothesis empirically, the following cross-country regression equation between scientific

knowledge creation and the prevalence of novelty-seeking traits is estimated

STPc = β0 + β1DRD4R2R7
c + β′2Γc + β′3∆c + β′4Θc + β′5Λc + β′6Ξc + β′7Φc + β′8Ψc + β′9Rc + εc, (22)

where STPc refers to the average number of scientific and technical publications per 1,000 people in country c

during the period 1981 to 2013, and DRD4R2R7
c is the country-level DRD4 exon III 2- and 7-repeat allele frequency

measure. To maintain the robustness of the main empirical results, the regression model also includes a full set of

biogeographic, historical, and socioeconomic control variables. Again, the choice of relevant variables is intended to

rule out two main considerations in the empirical analysis related to the possibility of confounding and the omission

of key determinants of knowledge creation. Specifically, the baseline specification includes a vector Γ that refers to

a full set of biogeographic control variables (e.g., microgeographic, climatic, and land productivity factors). The
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inclusion of biogeographic controls rules out the possibility that the relationship between knowledge creation and

the country-level measure of novelty-seeking traits simply reflects the issue of geographic proximity. Moreover,

differences in biogeographic conditions might itself explain variations in knowledge creation across countries. For

example, the factors responsible for low labor productivity in areas located in the tropics (e.g., health outcomes, life

expectancy, and the formation of human capital in malaria-prone regions) appear to be directly important for the

creation of knowledge in society. Additionally, geographic factors affect knowledge creation indirectly, through past

institutional, cultural, and economic events and processes whose effects persist to this day. Furthermore, the vector

∆ refers to a full set of historical variables (e.g., colonial heritage, cultural background, and legal tradition) that

might be equally important for the accumulation and diffusion of knowledge in society. In addition to this standard

set of country-level controls, I further assess the sensitivity of the main results to the inclusion of diversity (Θ),

technological frontier (Λ), technological and human capability (Ξ), social value (Φ), and quality of governance (Ψ)

factors. The line of reasoning for the inclusion of these factors in the regression model was discussed above in the

data description section. The regression equation further includes a full set of regional fixed effects (e.g., indicator

variables for the main world regions, landlocked, and island countries), as summarized in the vector R. Finally, the

term εc refers to a country-specific error term.

A positive and statistically significant coefficient associated with the country-level DRD4R2R7 measure would be

consistent with the hypothesis that the prevalence of novelty-seeking traits in society increases the level of scientific

knowledge through beneficial economic attitudes related to risk-taking, explorative activities, and creativity.

5 Empirical Results

This section presents the first results on the relationship between the number of scientific and technical journal

articles per 1,000 people and the country-level DRD4 exon III 2- and 7-repeat allele frequency measure. I first

present coefficient estimates that include various biogeographic controls. Afterwards, I test the sensitivity of the

main findings to the issue of genetic, ethnic, linguistic, and religious diversity. This step of the empirical analysis

is of particular importance to rule out concerns that the estimated coefficient associated with the country-level

DRD4R2R7 measure simply captures unobserved effects related to various aspects of diversity in society. Once the

robustness of the main findings to the inclusion of the various diversity controls has been established, I proceed

in presenting the baseline specification, which also includes a full set of historical controls in the regression model.

This model specification then forms the basis for the subsequent analysis of the robustness of the main results to

the inclusion of additional social, economic, and institutional controls.

Including Biogeographic Factors. Table 1 presents coefficient estimates for the set of biogeographic controls.

The results shown in column (1) assess the relationship between the number of scientific and technical journal articles

per 1,000 people and the country-level DRD4R2R7 measure conditional on a full set of regional, island, landlocked,

and OPEC fixed effects. Even though the estimated coefficient associated with the country-level DRD4R2R7 mea-

sure is positive, it is not statistically significant at conventional significance levels. This result suggests that the
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influence of the country-level DRD4R2R7 measure on scientific knowledge creation in society might be conditional

on additional country-specific controls.

Hence, the results presented in column (2) include a set of microgeographic factors in the regression model. Once

conditioning on this set of microgeographic controls, the estimated coefficient associated with the country-level

DRD4R2R7 variable increases substantially in magnitude and turns highly statistically significant at the 1% sig-

nificance level. Regarding the estimated magnitude, the result suggests that a one standard deviation increase in

the country-level DRD4R2R7 measure in the 123-country sample (4DRD4R2R7 = 0.0658) would, ceteris paribus,

raise the number of scientific and technical journal articles per 1,000 people by about 0.1133 scientific articles. The

magnitude of the estimated effect is quite substantial, corresponding approximately to a 32% increase of the stan-

dard deviation of the number of scientific and technical journal articles per 1,000 people. The remaining coefficient

estimates are all of the expected signs. For example, the positive coefficient associated with the country’s ap-

proximate absolute latitude in decimal degrees is consistent with productivity-enhancing climate conditions usually

found in higher latitude regions (Gallup et al., 1999). Moreover, geographic proximity to the world’s three major

technological regions (e.g., the United States, continental Europe, and Japan) appear of considerable importance

for the creation of knowledge in society through, for example, knowledge diffusion.

In column (3), I include the logarithm of the country’s proven mineral resources (i.e., oil and natural gas reserves

expressed in British thermal units per capita in the year 1993) in the regression equation. It is generally ac-

knowledged that countries rich in mineral resources perform differentially in economic terms due, for example, to

widespread corruption and rent-seeking activities that might hinder the accumulation of knowledge in society (Sachs

and Warner, 2001). As expected, the estimated coefficient associated with the log of hydrocarbons per capita is

negative, but statistically insignificant.

The estimates presented in column (4) examine the sensitivity of the main results to the inclusion of various land

productivity factors. Neither of these variables alter the main findings substantially. The estimated coefficient

associated with the country-level DRD4R2R7 measure increases both in magnitude and statistical significance, sug-

gesting that the previous model specification was partially confounded by the omission of land productivity factors.

It is worth mentioning that the coefficient associated with land suitability for agriculture enters with a negative

sign in the regression equation. This result is consistent with the hypothesis that the extent of scientific knowledge

creation is on average lower in countries that place a greater emphasis on agricultural practices.

In column (5), the relationship between scientific knowledge creation and the country-level DRD4R2R7 measure is

also robust to the inclusion of climatic factors. The positive coefficient associated with the country’s mean precipi-

tation value is consistent with the notion that knowledge creation is higher in temperate climatic zones. Specifically,

the cognitive performance of individuals might be negatively affected by higher thermal stress in regions with high

temperatures and lower precipitation.

Finally, the results presented in column (6) examine the sensitivity of the previous findings to the inclusion of

health-related factors in the regression model. Again, the estimated coefficient associated with the country-level

DRD4R2R7 measure remains highly statistically significant at the 1% significance level. Furthermore, the coefficient
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estimate regarding the share of a country’s population in areas with malaria enters with the expected negative sign,

consistent with the heavy disease burden and the resulting detrimental effects on the accumulation of knowledge in

society (Gallup et al., 1999).

The Issue of Diversity. In the following, I assess the sensitivity of the previous findings to the issue of genetic,

ethnic, linguistic, and religious diversity. Specifically, given the fact that the country-level DRD4 exon III 2- and

7-repeat allele frequency measure is positively correlated with migratory distance from East Africa, it is conceivable

that the estimated regression coefficient simply captures the impact of genetic diversity on scientific knowledge

creation (Gören, 2017). Indeed, Ashraf and Galor (2013) show that the extent of knowledge creation (measured by

the number of scientific and technical journal articles) is positively affected by the level of overall genetic diversity

in society. Furthermore, I examine the sensitivity of the main results to the inclusion of ethnic, linguistic, and

religious diversity to rule out concerns that the empirical findings might be prone to unobserved factors related to

various definitions of diversity in society. The corresponding results are shown in Table 2.

The estimates presented in column (1) correspond to the model specification in Table 1, column (6), and are shown

for comparison purposes.

In column (2), I include the measure of genetic diversity, predicted by migratory distance from East Africa, in the

regression equation. To account for the fact that most countries today have populations from various regions of

the world, an ancestry-adjusted version of this measure is employed based on population flow data since 1500 AD

(Putterman and Weil, 2010). The coefficient estimate of predicted genetic diversity is positive but statistically in-

significant. More importantly, the regression coefficient on the country-level DRD4R2R7 measure remains relatively

robust and precisely estimated at the 1% significance level.

The estimates presented in column (3) examine the sensitivity of the main results to the inclusion of ethnic diversity.

The estimated coefficient associated with ethnic diversity enters with a negative sign in the regression model. This

result is consistent with the notion that ethnically diverse societies are subject to higher communication costs and

greater conflict potential, which may hamper the accumulation of knowledge in the aggregate economy. Again,

the estimated coefficient associated with the country-level DRD4R2R7 measure remains rather robust and precisely

estimated.

In columns (4) and (5), I subsequently include measures of linguistic and religious diversity in the regression model.

None of the included measures were statistically significant at conventional significance levels. Furthermore, the

regression coefficient associated with the key explanatory variable remains virtually unchanged and statistically

significant at the 1% significance level.

Finally, the results shown in column (6) test the sensitivity of the main findings to the simultaneous inclusion

of the various diversity measures in the regression model. Only the regression coefficient associated with ethnic

diversity remains statistically significant at the 5% significance level. Nevertheless, the main results regarding the

country-level DRD4R2R7 measure are unaffected even in this augmented model specification. Overall, the main

findings from this empirical exercise reveal that the relationship between knowledge creation and the country-level

DRD4R2R7 measure is not confounded by unobserved factors related to various definitions of diversity in society.
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Including Historical Factors. In this section, I examine the sensitivity of the main findings to the inclusion

of country-specific historical factors. The corresponding estimates are reported in Table 3. I first present the

core findings, which include the full set of biogeographic and regional factors in the regression model, as shown

in column (1). In the subsequent analysis, I examine the sensitivity of the regression coefficient associated with

the country-level DRD4R2R7 measure to the inclusion of various country-specific historical controls (e.g., colonial

heritage, cultural background, and legal tradition), as shown in columns (2) to (6).

I start the empirical analysis by including the country’s share of the European population in the regression equa-

tion, as shown in column (2). It has been argued that the kind of norms, values, and beliefs frequently attached to

European populations might be particularly favorable to the process of economic development by facilitating the

accumulation of human capital in society (Glaeser et al., 2004). Consistent with this idea, the estimated regression

coefficient associated with the share of European population is positive and highly statistically significant at the

1% significance level. The point estimate suggests that increasing the share of Europeans in Cameroon (i.e., = 0%)

to the median value of Europeans in the 123-country sample (e.g., Turkmenistan = 5.5%) would, ceteris paribus,

raise the number of scientific and technical publications per 1,000 people by about 0.0534 scientific articles. This

estimate corresponds roughly to a 15% increase in the standard deviation of the number of scientific and technical

publications per 1,000 people. However, the estimated coefficient associated with the country-level DRD4R2R7

measure remains qualitatively unaffected by the inclusion of the share of European population in the regression

model.

The next two model specifications assess the sensitivity of the previous findings to the country’s linguistic and

colonial heritage, respectively. The corresponding estimates are shown in columns (3) and (4). As discussed in

the data description section of this paper, the inclusion of an English language indicator controls for the ease of

knowledge acquisition and a potential bias in the number of scientific journal articles in English-speaking countries,

respectively. Even though the coefficient of the English indicator enters with a positive sign in the regression model,

it is not statistically different from zero, as shown in column (3). Furthermore, the robustness of the estimated

coefficient associated with the country-level DRD4R2R7 measure suggests that the main results are not additionally

confounded by a possible publication bias toward English-speaking journals. In addition, the main results presented

in column (4) remain qualitatively unaffected by the inclusion of a former British colony indicator. The positive and

statistically significant coefficient on the British colony indicator suggests potential knowledge spillovers between

Britain and its former colonies that facilitate the latter countries’ scientific knowledge bases.

In column (5), I examine the importance of the legal tradition in the creation of scientific knowledge in society.

Interestingly, the regression coefficient on the British legal tradition indicator is positive and statistically significant

at the 5% significance level. This result is consistent with the idea that a legal tradition that protects individual

rights against arbitrary state interventions may facilitate freedom of expression, which appears quite important

for the creation of knowledge in society. The positive and highly statistically significant coefficient associated

with the Scandinavian legal tradition may reflect the high scientific productivity observed in Nordic countries (i.e.,

Denmark, Finland, Norway, and Sweden) triggered, for example, by high levels of research and development expen-
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ditures (OECD, 2002; Sihvonen and Vähämaa, 2015). Even though the regression coefficient of the country-level

DRD4R2R7 measure falls by 26% in this model specification, it remains highly statistically significant at the 1%

significance level.

In column (6), I investigate the cultural hypothesis of scientific knowledge creation by including the country’s major

religions (i.e., Protestants, Catholics, and Muslims) as percentages of the population in the regression model. The

estimated coefficient associated with the country-level DRD4R2R7 measure falls by an additional 26%, but remains

precisely estimated at the 1% significance level. With regard to economic magnitude, the coefficient estimates

in this final model specification suggest that a one standard deviation increase in the country-level DRD4R2R7

measure would, ceteris paribus, raise the number of scientific and technical publications per 1,000 people by about

0.0678 scientific articles. This estimate corresponds approximately to a 19% increase of the standard deviation of

the number of scientific and technical publications per 1,000 people. It is worth mentioning that only the coefficient

associated with the country’s share of Muslims in the population enters with a negative and statistically significant

sign in the regression model. The positive but insignificant coefficient associated with the share of Protestants may

at first glance seem to contradict the ‘Protestant work ethic’ hypothesis proposed by Weber (1958). However, the

share of Protestants in the overall population is strongly correlated with the share of Europeans and the British

legal tradition indicator, which would explain its insignificant effect on the number of scientific and technical pub-

lications. In other words, once conditioning on the share of European population and the legal tradition, there is

no separate effect of the share of Protestants on scientific knowledge creation in society.

6 Robustness Analysis

In this section, I examine the robustness of the baseline estimates to the inclusion of technological frontier, techno-

logical and human capability, social value, and quality of governance factors that might be important for scientific

knowledge creation in society. In addition, I present results from an instrumental variables estimation approach

to rule out endogeneity concerns in the relationship between knowledge creation and the country-level DRD4R2R7

measure. I elaborate on these issues further below in the empirical analysis.

Technological Frontier Factors. In the following, I investigate the hypothesis that countries that are closer to

the technological frontier (whether in genetic, linguistic, or religious terms) might find it easier to adopt advanced

knowledge stocks and use them more efficiently for the accumulation of scientific knowledge. The corresponding

estimates are shown in Table 4. I consider three different entities that define the technological frontier at a global

level: the United States, member countries of the OECD, and Neo-European countries. For each of these regions,

I calculated the country’s genetic, linguistic, and religious distance from the technological frontier, each capturing

different aspects of human barriers to the diffusion of knowledge across countries. Again, I assessed the sensitivity

of the estimated coefficient regarding the country-level DRD4R2R7 measure relative to the inclusion of the various

technological distance variables.

In columns (1) to (4), I present coefficient estimates for the country-level DRD4R2R7 measure and the various



The Role of Novelty-Seeking Traits in Contemporary Knowledge Creation 24

technological distance variables relative to the United States. First of all, the main results regarding the key

country-level DRD4R2R7 measure remains qualitatively unaffected by the inclusion of these technological distance

factors. Additionally, the estimates in column (4) suggest that linguistic barriers to the United States as the tech-

nological frontier have a negative and statistically significant impact on scientific knowledge creation, consistent

with the idea of linguistic barriers to the diffusion of knowledge across countries.

The results presented in columns (5) to (8) employ the member countries of the OECD as the global technological

frontier. However, the main results remain qualitatively unaffected by this definition.

Finally, in model specifications (9) to (12), I define Neo-European countries (i.e., Australia, Canada, the United

States, and New Zealand) as the global technological frontier. Again, the estimated coefficient associated with the

country-level DRD4R2R7 measure remain relatively robust and precisely estimated.

Technological and Human Capability Factors. The creation of knowledge might depend on the country’s

technological and human resource base. Specifically, technologically advanced countries with a well-educated work-

force might be quite efficient in the creation and absorption of scientific knowledge. To investigate this issue in more

detail, I present coefficient estimates that control for a set of technological and human capability factors in the re-

gression equation. The corresponding estimates are shown in Table 4. Notice that the baseline sample is reduced to

99 countries due to missing observations on the set of technological and human capability factors. Nevertheless, the

main results remain qualitatively unaffected when restricting the baseline specification to the reduced 99-country

sample, as shown in column (1).

In a first exercise, I include the logarithm of GDP per capita in the regression model. The level of economic de-

velopment can be interpreted as a summary measure capturing the standards of living in society (e.g., quality of

public services, political institutions, and technology). The main results remain unaffected by the inclusion of GDP

per capita in the regression model, as shown in column (2). In a similar vein, the estimates presented in column

(3) show that the coefficient associated with the country-level DRD4R2R7 measure is not sensitive to the inclusion

of a human capital index. More importantly, the estimates in column (4) demonstrates very clearly that the level

of resources devoted to research and development activities (measured as R&D expenditure over total GDP) is

significantly correlated with the creation of scientific knowledge. Even though the regression coefficient associated

with the key DRD4R2R7 measure falls substantially in magnitude, its impact remains statistically different from

zero at the 5% significance level. In columns (5) to (7), I examine the influence of infrastructure quality controls

(measured as the number of internet users, fixed telephone, and mobile cellular subscriptions per 100 people) on

the creation of scientific knowledge in society. All estimated coefficients associated with the various infrastructure

quality measures are positive and statistically significant in all but one model specification. It is worth mentioning

that internet access may also reflect openness to new ideas and people that appear beneficial for the creation of

knowledge in society (Fagerberg and Srholec, 2008). The regression coefficient associated with the country-level

DRD4R2R7 measure is virtually unaffected by the inclusion of infrastructure quality controls.

Finally, the estimates presented in column (8) assess the sensitivity of the main results to the simultaneous inclusion

of the various technological and human capability factors in a single model specification. The relationship between
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scientific knowledge creation and the country-level DRD4R2R7 measure remains positive and statistically significant

at conventional significance levels.

Social Value Factors. In this part of the empirical analysis, I examine the sensitivity of the coefficient associated

with the key DRD4R2R7 measure relative to the inclusion of various social value factors. The relevant estimates

are shown in Table 6. Again, the estimates presented in column (1) correspond to the baseline results in the 123-

country sample and are shown for comparison purposes. In column (2), I include a measure of trade openness in

the regression model. The corresponding regression coefficient is negative and highly statistically significant at the

1% significance level. I interpret this finding to indicate that international trade may reduce national efforts in the

accumulation of scientific knowledge through the exchange of foreign technology embodied in high-tech commercial

goods and services. Next, I consider the effect of international migration on scientific knowledge creation. The

movement of people from one country or region to another may facilitate the diffusion of ideas and therefore might

contribute positively to the creation of knowledge in society. The corresponding regression coefficient is positive

but not statistically different from zero at conventional significance levels, as shown in column (3). In the following

two model specifications, I consider a set of social value factors that might appear important for the creation of

knowledge in society. These variables refer to the freedom of expression and belief and to a composite index of civil

liberties. The corresponding estimates are reported in columns (4) and (5), respectively. Finally, I report coefficient

estimates that simultaneously include all social value factors in one regression equation, as shown in column (6).

Neither of these model specifications alter the main findings for the key country-level DRD4R2R7 measure substan-

tially.

Quality of Governance Factors. In Table 7, I examine the robustness of the main results to quality of governance

factors. To summarize the main findings from this empirical exercise, the results clearly illustrate that freedom

from corruption is the most important political factor in the creation of scientific knowledge in society. This result

is consistent with the notion that widespread corruption is associated with pervasive rent-seeking activities that

undermine private returns to knowledge accumulation. Moreover, executive constraints on government authorities

and the extent of institutional democracy are positively correlated with scientific knowledge creation when entered

individually into the regression equation. More importantly, the relationship between the number of scientific and

technical publications per 1,000 people and the country-level DRD4R2R7 measure remain qualitatively unaffected

by the set of quality of governance factors.

Instrumental Variables Estimation Approach. It might be argued that the results reported here are prone to

endogeneity problems. Specifically, a country’s technological attractiveness could result in a disproportionate inflow

of novelty-seeking individuals, resulting in the positive correlation identified between scientific knowledge creation

and the country-level DRD4R2R7 measure. Although it is difficult to demonstrate that international migration

flows since 1500 AD are the result of different countries’ technological attractiveness in former times (Spolaore and

Wacziarg, 2012), I present additional results from an instrumental variables estimation approach.
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I consider the following list of instruments employed in the DRD4R2R7 equation:

DRD4R2R7
c = δ0 + δ1MigDistc + δ′PP c + δ′EEc + δ′LLc + νc, (23)

where MigDist is the migratory distance from East Africa (in 1,000 km) to the country’s capital city, P refers to a

vector of pasture land controls (i.e., pasture and pasture squared), E is a vector of elevation controls (i.e., elevation

and elevation squared), L refers to a vector of land suitability for agriculture controls (i.e., agricultural suitability

and agricultural suitability squared), and νc is a country-specific error term. The set of excluded country-level

instruments were ancestry-adjusted to account for post-1500 AD migration flows across countries. The selection of

excluded instruments was motivated by the recent study in Gören (2016), providing a detailed empirical analysis of

the biogeographic origins of the human DRD4 exon III allele variants in a large sample of indigenous populations

across the world.

The results from the proposed IVs estimation approach are shown in Table 8. A formal test of the relevance of

the excluded instruments is performed using the Kleibergen and Paap (2006) rk LM statistic. The null hypothesis

of this test is that the set of excluded instruments are uncorrelated with the endogenous variable DRD4R2R7.

Furthermore, I examine the validity of the excluded instruments using the Hansen J statistic. The null hypothesis

of this test is that the set of excluded instruments is valid, and that it is uncorrelated with the error term in the

scientific knowledge regression equation (22). I present coefficient estimates for the complete 123-country sample in

columns (1) to (2) and the reduced 99-country sample in columns (3) to (11). First of all, the relevance and validity

of the IVs estimation approach are satisfied, as indicated by the corresponding p − values of the Kleibergen and

Paap (2006) rk LM and Hansen J statistic, respectively. Overall, the regression coefficient associated with the key

country-level DRD4R2R7 measure remains qualitatively unaffected by this alternative estimation methodology.

7 Conclusion

This paper establishes, both theoretically and empirically, the beneficial effects of novelty-seeking traits on the

level of scientific knowledge creation in society. The key explanatory variable refers to the human DRD4 exon

III 2- and 7-repeat (DRD4R2R7) allele variants that candidate gene studies of personality have linked to the

human phenotype of novelty-seeking behavior. The issue of novelty-seeking has been linked to beneficial economic

attitudes related to risk-taking, creativity, and entrepreneurship that constitute the primary source of technological

progress in Schumpeterian-inspired endogenous growth models. The baseline estimates suggest that a one standard

deviation increase in the prevalence of novelty-seeking traits would, ceteris paribus, increase the number of scientific

and technical journal articles per 1,000 people by about 0.0678 scientific articles. This result is robust to the

inclusion of potentially confounding microgeographic, land productivity, climatic, health, legal, cultural, colonial,

and regional factors. The estimated magnitude is substantial as it corresponds approximately to a 19% increase in

the standard deviation of the number of scientific and technical publications per 1,000 people. The main findings

remain qualitatively robust to the inclusion of additional determinants in cross-country differences of scientific

knowledge creation (e.g., technological, human, and institutional factors) and to the use of an IVs estimation
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methodology to address potential endogeneity concerns in the empirical analysis.

This research contributes significantly to understanding the importance of some deep-rooted historical factors in

the creation of scientific knowledge in society. The findings should not be misinterpreted to suggest that the

prevalence of novelty-seeking traits is the only factor explaining differences in scientific knowledge creation across

countries. Rather, the main findings show that after controlling for a large set of technological, human capital,

socioeconomic, cultural, and institutional determinants, there remains a positive and statistically significant effect

of the country-level DRD4R2R7 measure on the number of scientific and technical journal articles per 1,000 people.

This observation highlights the importance of socioeconomic factors that might help to facilitate the creation and

diffusion of knowledge across borders.
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Figure 1: Number of Scientific and Technical Publications per 1,000 People Across Countries

Notes: This map shows the worldwide distribution of the number of scientific and technical publications per 1,000 people in the years

1981 to 2013 across countries. It refers to scientific publications that have been published in the fields of physics, biology, chemistry,

mathematics, clinical medicine, biomedical research, engineering and technology, and earth and space sciences. See the main text for

additional details regarding data construction and sources.
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B Regression Tables

Table 1: Novelty-Seeking Traits and Number of Scientific and Technical Publications (Biogeographic Factors)

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

Dependent Variable: Number of Scientific and Technical Publications per 1,000 People

DRD4R2R7 0.5917 1.7213*** 1.7237*** 1.8501*** 1.7512*** 2.0045***

(Ethnicity-Weighted) (0.5281) (0.5702) (0.5824) (0.5616) (0.5537) (0.6201)

Absolute Latitude 0.0108*** 0.0107*** 0.0097*** 0.0080* 0.0065

(0.0031) (0.0030) (0.0029) (0.0042) (0.0047)

ln Distance to Major Markets -0.1399*** -0.1399*** -0.1457*** -0.1482*** -0.1518***

(0.0417) (0.0419) (0.0423) (0.0392) (0.0419)

ln Distance to Coast or River -0.0211 -0.0206 -0.0516* -0.0493 -0.0346

(0.0258) (0.0283) (0.0270) (0.0325) (0.0331)

ln Hydrocarbons per Person -0.0003 -0.0022 -0.0019 -0.0038

(0.0065) (0.0064) (0.0064) (0.0067)

ln Percentage Arable Land Area -0.0096 -0.0041 0.0046

(0.0258) (0.0250) (0.0267)

Agricultural Suitability -0.2878** -0.3182** -0.3690***

(0.1254) (0.1266) (0.1298)

Terrain Roughness 0.1531 0.0126 -0.0457

(0.1860) (0.2176) (0.2293)

Temperature -0.0090 -0.0056

(0.0067) (0.0064)

Precipitation 0.0012** 0.0016***

(0.0006) (0.0006)

Population in Tropics (Share) -0.0529

(0.0816)

Population in Area with Malaria (Share) -0.2022*

(0.1021)

Number of Countries 123 123 123 123 123 123

R2 0.54 0.63 0.63 0.66 0.67 0.69

Region Fixed Effects Yes Yes Yes Yes Yes Yes

Island Fixed Effects Yes Yes Yes Yes Yes Yes

Landlock Fixed Effects Yes Yes Yes Yes Yes Yes

OPEC Fixed Effects Yes Yes Yes Yes Yes Yes

Notes: The dependent variable is the average number of scientific and technical publications per 1,000 people during 1981 to 2013.

Independent variables: DRD4R2R7 refers to the ethnicity-weighted DRD4 exon III 2- and 7-repeat allele frequency measure on the country-level.

Absolute Latitude is the absolute value of a country’s approximate centroid latitude in decimal degrees. ln Distance to Major Markets is the log of the

minimum great-circle distance (in 1,000 km) from the country’s capital city to New York, Rotterdam, or Tokyo. ln Distance to Coast or River is the

log of mean distance (in 1,000 km) to the nearest ice-free coastline or sea-navigable river. ln Hydrocarbons per Person is the log of British thermal units

per person of proven crude oil and natural gas reserves in 1993. ln Percentage Arable Land Area is the log of a country’s percentage arable land area.

Agricultural Suitability is a geospatial indicator, ranging from 0 to 1, of land suitability for agriculture across 0.5 decimal degrees latitude × longitude grid

cells in the area covered by each country. Terrain Roughness is a geospatial indicator that indicates the the average absolute change in elevation values

across contiguous 1 decimal degrees latitude × longitude grid cells in the area covered by each country. Temperature is the mean country’s temperature

(in degree celsius) during the period 1960 and 1990. Precipitation is the mean country’s precipitation (in total millimeters per month) during the period

1960 and 1990. Population in Tropics (Share) is the share of a country’s population in 1995 residing in tropics. Population in Area with Malaria (Share)

is the share of a country’s population in 1995 residing in areas contracting with malaria falciparum. Region Fixed Effects refer to region dummies for

Sub-Saharan Africa, North America, Central and South America, East Asia, Central Asia, South Asia, Middle East, and Europe. Island Dummy takes

value 1 for countries being an island. OPEC Dummy takes value 1 for member countries belonging to the Organization of the Petroleum Exporting

Countries (OPEC). Landlock Dummy takes value 1 for countries being landlocked. Constant term included but not shown.

Robust standard errors are reported between parenthesis.

*: Significant at the 10% level. **: Significant at the 5% level. ***: Significant at the 1% level.
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Table 2: Novelty-Seeking Traits and Number of Scientific and Technical Publications (Diversity Factors)

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

Dependent Variable: Number of Scientific and Technical Publications per 1,000 People

DRD4R2R7 2.0045*** 2.2631*** 2.0963*** 1.9826*** 2.0639*** 2.3051***

(Ethnicity-Weighted) (0.6201) (0.7808) (0.6063) (0.6162) (0.6150) (0.6313)

Predicted Genetic Diversity 1.4945 1.5088

(Ancestry-Adjusted) (1.3520) (1.4492)

Ethnic Diversity -0.2425* -0.4062**

(0.1386) (0.1942)

Linguistic Diversity 0.0307 0.2229

(0.1216) (0.1663)

Religious Diversity 0.1542 0.1176

(0.1352) (0.1407)

Number of Countries 123 123 123 123 123 123

R2 0.69 0.69 0.70 0.69 0.69 0.71

Microgeographic Factors Yes Yes Yes Yes Yes Yes

Land Productivity Factors Yes Yes Yes Yes Yes Yes

Climatic Factors Yes Yes Yes Yes Yes Yes

Health Factors Yes Yes Yes Yes Yes Yes

Region Fixed Effects Yes Yes Yes Yes Yes Yes

Island Fixed Effects Yes Yes Yes Yes Yes Yes

Landlock Fixed Effects Yes Yes Yes Yes Yes Yes

OPEC Fixed Effects Yes Yes Yes Yes Yes Yes

Notes: The dependent variable is the average number of scientific and technical publications per 1,000 people during 1981 to 2013.

Independent variables: DRD4R2R7 refers to the ethnicity-weighted DRD4 exon III 2- and 7-repeat allele frequency measure on the

country-level. Predicted Genetic Diversity refers to the country’s overall genetic diversity (expressed as expected heterozygosity) predicted

by migratory distance from East Africa. Ethnic Diversity refers to the country’s ethnic diversity (0=low and 1=high). Linguistic Diversity

refers to the country’s linguistic diversity (0=low and 1=high). Religious Diversity refers to the country’s religious diversity (0=low

and 1=high). Microgeographic Factors include Absolute Latitude, ln Distance to Major Markets, ln Distance to Coast or River, and

ln Hydrocarbons per Person. Land Productivity Factors include ln Percentage Arable Land Area, Agricultural Suitability, and Terrain

Roughness. Climatic Factors include Temperature and Precipitation. Health Factors include Population in Tropics (Share) and Population

in Area with Malaria (Share). Region Fixed Effects refer to region dummies for Sub-Saharan Africa, North America, Central and South

America, East Asia, Central Asia, South Asia, Middle East, and Europe. Island Dummy takes value 1 for countries being an island. OPEC

Dummy takes value 1 for member countries belonging to the Organization of the Petroleum Exporting Countries (OPEC). Landlock Dummy

takes value 1 for countries being landlocked. Constant term included but not shown.

Robust standard errors are reported between parenthesis.

*: Significant at the 10% level. **: Significant at the 5% level. ***: Significant at the 1% level.
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Table 3: Novelty-Seeking Traits and Number of Scientific and Technical Publications (Historical Factors)

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

Dependent Variable: Number of Scientific and Technical Publications per 1,000 People

DRD4R2R7 2.0045*** 1.8410*** 1.8548*** 1.8741*** 1.3853*** 1.0305***

(Ethnicity-Weighted) (0.6201) (0.4772) (0.4645) (0.4563) (0.4029) (0.3864)

European Population (Share) 0.9702*** 0.9617*** 0.9778*** 0.9247*** 0.8298***

(0.1940) (0.1845) (0.1782) (0.1536) (0.1374)

Official Language is English 0.0665 -0.0316 -0.0993 -0.1543*

(0.0441) (0.0612) (0.0951) (0.0893)

Former Colonizer is British 0.1474** 0.0977* 0.1084**

(0.0623) (0.0549) (0.0544)

British Legal Origin 0.2408** 0.2565**

(0.0975) (0.1030)

French Legal Origin 0.0900 0.1266

(0.0722) (0.0857)

German Legal Origin 0.3226 0.3224*

(0.2002) (0.1835)

Scandinavian Legal Origin 0.6832*** 0.5495***

(0.0934) (0.1499)

Percentage of Protestants 0.0016

(0.0015)

Percentage of Catholics 0.0002

(0.0008)

Percentage of Muslims -0.0018**

(0.0009)

Number of Countries 123 123 123 123 123 123

R2 0.69 0.77 0.78 0.79 0.87 0.89

Microgeographic Factors Yes Yes Yes Yes Yes Yes

Land Productivity Factors Yes Yes Yes Yes Yes Yes

Climatic Factors Yes Yes Yes Yes Yes Yes

Health Factors Yes Yes Yes Yes Yes Yes

Region Fixed Effects Yes Yes Yes Yes Yes Yes

Island Fixed Effects Yes Yes Yes Yes Yes Yes

Landlock Fixed Effects Yes Yes Yes Yes Yes Yes

OPEC Fixed Effects Yes Yes Yes Yes Yes Yes

Notes: The dependent variable is the average number of scientific and technical publications per 1,000 people during 1981 to 2013.

Independent variables: DRD4R2R7 refers to the ethnicity-weighted DRD4 exon III 2- and 7-repeat allele frequency measure on the country-

level. European Population (Share) is the share of country’s current population with European ancestry. Official Language is English refers

to an indicator variable that takes a value of one if the country’s official language is English and zero otherwise. Former Colonizer is British

refers to an indicator variable that takes a value of one if the country’s former colonizer was British and zero otherwise. Legal Origin Factors

refer to a set of indicator variables that takes a value of one if the country’s legal tradition is British, French, German, or Scandinavian,

and zero otherwise. Major Religion Shares refer to the share of the country’s major religions (i.e. Protestants, Catholics, and Muslims) in

%. Microgeographic Factors include Absolute Latitude, ln Distance to Major Markets, ln Distance to Coast or River, and ln Hydrocarbons

per Person. Land Productivity Factors include ln Percentage Arable Land Area, Agricultural Suitability, and Terrain Roughness. Climatic

Factors include Temperature and Precipitation. Health Factors include Population in Tropics (Share) and Population in Area with Malaria

(Share). Region Fixed Effects refer to region dummies for Sub-Saharan Africa, North America, Central and South America, East Asia,

Central Asia, South Asia, Middle East, and Europe. Island Dummy takes value 1 for countries being an island. OPEC Dummy takes value

1 for member countries belonging to the Organization of the Petroleum Exporting Countries (OPEC). Landlock Dummy takes value 1 for

countries being landlocked. Constant term included but not shown.

Robust standard errors are reported between parenthesis.

*: Significant at the 10% level. **: Significant at the 5% level. ***: Significant at the 1% level.



The Role of Novelty-Seeking Traits in Contemporary Knowledge Creation 36

Table 4: Novelty-Seeking Traits and Number of Scientific and Technical Publications (Technological Frontier Factors)

Technological Frontier: USA Technological Frontier: OECD Technological Frontier: Neo-European

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Dependent Variable: Number of Scientific and Technical Publications per 1,000 People

DRD4R2R7 1.0232** 1.0789*** 1.0382*** 1.1337*** 1.0226** 1.0655*** 1.0148*** 1.0435*** 1.0122** 1.1332*** 0.9942*** 1.0930***

(Ethnicity-Weighted) (0.3953) (0.3783) (0.3918) (0.3969) (0.3927) (0.3786) (0.3841) (0.3799) (0.3969) (0.3744) (0.3758) (0.3844)

Genetic Distance to the Frontier -0.1100 -0.1094 -0.1894 -0.1069 -0.2109 -0.2395

(0.7872) (0.7533) (0.7095) (0.6738) (0.6740) (0.6224)

Linguistic Distance to the Frontier -0.3474 -0.4969** -0.5351 -0.4795 -0.6059*** -0.5751**

(0.2397) (0.2446) (0.9848) (0.9588) (0.2165) (0.2418)

Religious Distance to the Frontier 0.0748 0.3993 -0.2508 -0.2226 -0.5706 -0.2220

(0.2459) (0.3012) (0.3924) (0.3846) (0.3854) (0.3907)

Number of Countries 123 123 123 123 123 123 123 123 123 123 123 123

R2 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.90 0.89 0.90

Microgeographic Factors Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Land Productivity Factors Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Climatic Factors Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Health Factors Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Region Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Island Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Landlock Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

OPEC Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Legal Origin Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Major Religion Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Colonial Factors Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Notes: The dependent variable is the average number of scientific and technical publications per 1,000 people during 1981 to 2013.

Independent variables: DRD4R2R7 refers to the ethnicity-weighted DRD4 exon III 2- and 7-repeat allele frequency measure on the country-level. Genetic Distance to the Frontier refers to

the country’s relative genetic distance to the technological frontier (i.e. U.S., OECD, and Neo-European countries). Linguistic Distance to the Frontier refers to the country’s relative linguistic

distance to the technological frontier (i.e. U.S., OECD, and Neo-European countries). Religious Distance to the Frontier refers to the country’s relative religious distance to the technological

frontier (i.e. U.S., OECD, and Neo-European countries). Microgeographic Factors include Absolute Latitude, ln Distance to Major Markets, ln Distance to Coast or River, and ln Hydrocarbons

per Person. Land Productivity Factors include ln Percentage Arable Land Area, Agricultural Suitability, and Terrain Roughness. Climatic Factors include Temperature and Precipitation. Health

Factors include Population in Tropics (Share) and Population in Area with Malaria (Share). Region Fixed Effects refer to region dummies for Sub-Saharan Africa, North America, Central and

South America, East Asia, Central Asia, South Asia, Middle East, and Europe. Island Dummy takes value 1 for countries being an island. OPEC Dummy takes value 1 for member countries

belonging to the Organization of the Petroleum Exporting Countries (OPEC). Landlock Dummy takes value 1 for countries being landlocked. Legal Origin Factors refer to a set of indicator

variables that takes a value of one if the country’s legal tradition is British, French, German, or Scandinavian, and zero otherwise. Major Religion Shares refer to the share of the country’s major

religions (i.e. Protestants, Catholics, and Muslims) in %. Colonial Factors include European Population (Share), Official Language is English, and Former Colonizer is British. Constant term

included but not shown.

Robust standard errors are reported between parenthesis.

*: Significant at the 10% level. **: Significant at the 5% level. ***: Significant at the 1% level.
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Table 5: Novelty-Seeking Traits and Number of Scientific and Technical Publications (Technological and Human Capability Factors)

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

Dependent Variable: Number of Scientific and Technical Publications per 1,000 People

DRD4R2R7 1.2205*** 1.2574*** 1.1143** 0.7081** 1.1554*** 1.2276*** 1.2119*** 0.7884**

(Ethnicity-Weighted) (0.4402) (0.4456) (0.4396) (0.3266) (0.4286) (0.3255) (0.4287) (0.3165)

ln GDP per Capita 0.0384 -0.0541

(0.0506) (0.0390)

Human Capital 0.0898 0.0602

(0.0758) (0.0572)

Research and Development 0.2361*** 0.1538***

(Percentage of GDP) (0.0355) (0.0395)

Internet Users 0.0059* -0.0011

(Per 100 People) (0.0034) (0.0026)

Fixed Telephone Subscriptions 0.0166*** 0.0136***

(Per 100 People) (0.0026) (0.0031)

Mobile Cellular Subscriptions 0.0020 -0.0015

(Per 100 People) (0.0021) (0.0025)

Number of Countries 99 99 99 99 99 99 99 99

R2 0.90 0.90 0.91 0.94 0.91 0.95 0.90 0.96

Microgeographic Factors Yes Yes Yes Yes Yes Yes Yes Yes

Land Productivity Factors Yes Yes Yes Yes Yes Yes Yes Yes

Climatic Factors Yes Yes Yes Yes Yes Yes Yes Yes

Health Factors Yes Yes Yes Yes Yes Yes Yes Yes

Region Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

Island Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

Landlock Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

OPEC Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

Legal Origin Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

Major Religion Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

Colonial Factors Yes Yes Yes Yes Yes Yes Yes Yes

Notes: The dependent variable is the average number of scientific and technical publications per 1,000 people during 1981 to 2013.

Independent variables: DRD4R2R7 refers to the ethnicity-weighted DRD4 exon III 2- and 7-repeat allele frequency measure on the country-level. ln GDP per

Capita is the log of a country’s GDP per capita averaged across the years 1981 to 2013. Human Capital is the country’s human capital measure averaged across

the years 1981 to 2013. Research and Development is the country’s flow of resources devoted to research and development activities (as percentage of total GDP)

averaged across the years 1981 to 2013. Internet Users is the the number of internet users per 100 people averaged across the years 1981 to 2013 Fixed Telephone

Subscriptions is the the number of fixed telephone subscriptions per 100 people averaged across the years 1981 to 2013. Mobile Cellular Subscriptions is the the

number of mobile telephone cellular subscriptions per 100 people averaged across the years 1981 to 2013. Microgeographic Factors include Absolute Latitude, ln

Distance to Major Markets, ln Distance to Coast or River, and ln Hydrocarbons per Person. Land Productivity Factors include ln Percentage Arable Land Area,

Agricultural Suitability, and Terrain Roughness. Climatic Factors include Temperature and Precipitation. Health Factors include Population in Tropics (Share)

and Population in Area with Malaria (Share). Region Fixed Effects refer to region dummies for Sub-Saharan Africa, North America, Central and South America,

East Asia, Central Asia, South Asia, Middle East, and Europe. Island Dummy takes value 1 for countries being an island. OPEC Dummy takes value 1 for

member countries belonging to the Organization of the Petroleum Exporting Countries (OPEC). Landlock Dummy takes value 1 for countries being landlocked.

Legal Origin Factors refer to a set of indicator variables that takes a value of one if the country’s legal tradition is British, French, German, or Scandinavian, and

zero otherwise. Major Religion Shares refer to the share of the country’s major religions (i.e. Protestants, Catholics, and Muslims) in %. Colonial Factors include

European Population (Share), Official Language is English, and Former Colonizer is British. Constant term included but not shown.

Robust standard errors are reported between parenthesis.

*: Significant at the 10% level. **: Significant at the 5% level. ***: Significant at the 1% level.
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Table 6: Novelty-Seeking Traits and Number of Scientific and Technical Publications (Social Value Factors)

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

Dependent Variable: Number of Scientific and Technical Publications per 1,000 People

DRD4R2R7 1.0305*** 1.1880*** 1.0213** 0.9672** 0.9493** 1.1176***

(Ethnicity-Weighted) (0.3864) (0.4032) (0.3952) (0.3833) (0.3857) (0.4194)

Trade Openness -0.0012*** -0.0012**

(Percentage of GDP) (0.0004) (0.0005)

International Migrant Stock 0.0004 -0.0001

(Percentage of Population) (0.0021) (0.0022)

Freedom of Expression and Belief 0.0055 -0.0029

(0 = low to 16 = high) (0.0055) (0.0104)

Civil Liberties -0.0292 -0.0344

(1 = low to 7 = high) (0.0215) (0.0424)

Number of Countries 123 123 123 123 123 123

R2 0.89 0.89 0.89 0.89 0.89 0.89

Microgeographic Factors Yes Yes Yes Yes Yes Yes

Land Productivity Factors Yes Yes Yes Yes Yes Yes

Climatic Factors Yes Yes Yes Yes Yes Yes

Health Factors Yes Yes Yes Yes Yes Yes

Region Fixed Effects Yes Yes Yes Yes Yes Yes

Island Fixed Effects Yes Yes Yes Yes Yes Yes

Landlock Fixed Effects Yes Yes Yes Yes Yes Yes

OPEC Fixed Effects Yes Yes Yes Yes Yes Yes

Legal Origin Fixed Effects Yes Yes Yes Yes Yes Yes

Major Religion Fixed Effects Yes Yes Yes Yes Yes Yes

Colonial Factors Yes Yes Yes Yes Yes Yes

Notes: The dependent variable is the average number of scientific and technical publications per 1,000 people during 1981 to 2013.

Independent variables: DRD4R2R7 refers to the ethnicity-weighted DRD4 exon III 2- and 7-repeat allele frequency measure on the country-

level. Trade Openness is the amount of exports and imports over total GDP averaged across the years 1981 to 2013. International Migrant

Stock is the country’s international migrant stock averaged across the years 1981 to 2013. Freedom of Expression and Belief is the country’s

freedom of expression and belief (0 = low to 16 = high) averaged across the years 1981 to 2013. Civil Liberties is the country’s extent of civil

liberties (1 = low to 7 = high) averaged across the years 1981 to 2013. Microgeographic Factors include Absolute Latitude, ln Distance to Major

Markets, ln Distance to Coast or River, and ln Hydrocarbons per Person. Land Productivity Factors include ln Percentage Arable Land Area,

Agricultural Suitability, and Terrain Roughness. Climatic Factors include Temperature and Precipitation. Health Factors include Population

in Tropics (Share) and Population in Area with Malaria (Share). Region Fixed Effects refer to region dummies for Sub-Saharan Africa, North

America, Central and South America, East Asia, Central Asia, South Asia, Middle East, and Europe. Island Dummy takes value 1 for countries

being an island. OPEC Dummy takes value 1 for member countries belonging to the Organization of the Petroleum Exporting Countries (OPEC).

Landlock Dummy takes value 1 for countries being landlocked. Legal Origin Factors refer to a set of indicator variables that takes a value of

one if the country’s legal tradition is British, French, German, or Scandinavian, and zero otherwise. Major Religion Shares refer to the share of

the country’s major religions (i.e. Protestants, Catholics, and Muslims) in %. Colonial Factors include European Population (Share), Official

Language is English, and Former Colonizer is British. Constant term included but not shown.

Robust standard errors are reported between parenthesis.

*: Significant at the 10% level. **: Significant at the 5% level. ***: Significant at the 1% level.
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Table 7: Novelty-Seeking Traits and Number of Scientific and Technical Publications (Quality of Governance Factors)

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

Dependent Variable: Number of Scientific and Technical Publications per 1,000 People

DRD4R2R7 1.0305*** 0.8886** 0.9943** 1.0298** 0.9647** 0.9413** 0.9718** 0.8430**

(Ethnicity-Weighted) (0.3864) (0.3919) (0.3900) (0.3929) (0.3993) (0.3787) (0.3836) (0.3816)

Freedom from Corruption 0.0043*** 0.0073***

(0 = low to 100 = high) (0.0015) (0.0026)

Rule of Law 0.0069 -0.0096

(0 = low to 16 = high) (0.0058) (0.0080)

Independence of the Judiciary 0.0578 -0.0133

(0 = low to 2 = high) (0.0520) (0.0550)

Property Rights Protection 0.0016 -0.0029

(0 = low to 100 = high) (0.0012) (0.0019)

Executive Constraints 0.0288* 0.0190

(1 = low to 7 = high) (0.0165) (0.0423)

Institutionalized Democracy 0.0168* 0.0162

(0 = low to 10 = high) (0.0092) (0.0224)

Number of Countries 123 123 123 123 123 123 123 123

R2 0.89 0.90 0.89 0.89 0.89 0.89 0.89 0.90

Microgeographic Factors Yes Yes Yes Yes Yes Yes Yes Yes

Land Productivity Factors Yes Yes Yes Yes Yes Yes Yes Yes

Climatic Factors Yes Yes Yes Yes Yes Yes Yes Yes

Health Factors Yes Yes Yes Yes Yes Yes Yes Yes

Region Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

Island Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

Landlock Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

OPEC Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

Legal Origin Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

Major Religion Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

Colonial Factors Yes Yes Yes Yes Yes Yes Yes Yes

Notes: The dependent variable is the average number of scientific and technical publications per 1,000 people during 1981 to 2013.

Independent variables: DRD4R2R7 refers to the ethnicity-weighted DRD4 exon III 2- and 7-repeat allele frequency measure on the country-level. Freedom from

Corruption is the country’s freedom from corruption averaged across the years 1981 to 2013. Rule of Law is the country’s rule of law averaged across the years 1981

to 2013. Independence of the Judiciary is the country’s independence of the judiciary averaged across the years 1981 to 2013. Property Rights Protection is the

country’s property rights protection averaged across the years 1981 to 2013. Executive Constraints is the country’s constraint of executive power of political parties

and leaders averaged across the years 1981 to 2013. Institutionalized Democracy is the country’s extent of institutionalized democracy averaged across the years

1981 to 2013. Microgeographic Factors include Absolute Latitude, ln Distance to Major Markets, ln Distance to Coast or River, and ln Hydrocarbons per Person.

Land Productivity Factors include ln Percentage Arable Land Area, Agricultural Suitability, and Terrain Roughness. Climatic Factors include Temperature and

Precipitation. Health Factors include Population in Tropics (Share) and Population in Area with Malaria (Share). Region Fixed Effects refer to region dummies

for Sub-Saharan Africa, North America, Central and South America, East Asia, Central Asia, South Asia, Middle East, and Europe. Island Dummy takes value

1 for countries being an island. OPEC Dummy takes value 1 for member countries belonging to the Organization of the Petroleum Exporting Countries (OPEC).

Landlock Dummy takes value 1 for countries being landlocked. Legal Origin Factors refer to a set of indicator variables that takes a value of one if the country’s

legal tradition is British, French, German, or Scandinavian, and zero otherwise. Major Religion Shares refer to the share of the country’s major religions (i.e.

Protestants, Catholics, and Muslims) in %. Colonial Factors include European Population (Share), Official Language is English, and Former Colonizer is British.

Constant term included but not shown.

Robust standard errors are reported between parenthesis.

*: Significant at the 10% level. **: Significant at the 5% level. ***: Significant at the 1% level.
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Table 8: Novelty-Seeking Traits and Number of Scientific and Technical Publications (Instrumental Variables Estimation)

Full Sample Technological and Human Capability Sample

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

OLS IV OLS IV IV IV IV IV IV IV IV

Dependent Variable: Number of Scientific and Technical Publications per 1,000 People

DRD4R2R7 1.0305*** 1.9532*** 1.2205*** 1.8927*** 1.9066*** 1.7224*** 1.2919*** 1.8237*** 1.4684*** 1.8974*** 1.0447**

(Ethnicity-Weighted) (0.3864) (0.5618) (0.4402) (0.5455) (0.5694) (0.5900) (0.4718) (0.5147) (0.3558) (0.5517) (0.4315)

ln GDP per Capita 0.0460 -0.0486

(0.0452) (0.0309)

Human Capital 0.0693 0.0491

(0.0668) (0.0472)

Research and Development 0.2211*** 0.1449***

(Percentage of GDP) (0.0327) (0.0370)

Internet Users 0.0055** -0.0014

(Per 100 People) (0.0027) (0.0021)

Fixed Telephone Subscriptions 0.0166*** 0.0139***

(Per 100 People) (0.0021) (0.0024)

Mobile Cellular Subscriptions 0.0020 -0.0014

(Per 100 People) (0.0017) (0.0019)

Number of Countries 123 123 99 99 99 99 99 99 99 99 99

R2 0.89 0.88 0.90 0.90 0.90 0.90 0.94 0.90 0.95 0.90 0.96

Kleibergen-Paap rk LM Statistic 19.2620 19.3448 19.1855 19.5791 20.1405 19.7482 19.7232 19.7673 18.9300

p− value 0.0074 0.0072 0.0076 0.0066 0.0053 0.0061 0.0062 0.0061 0.0084

Hansen J Statistic 3.3469 3.1794 3.2098 3.4991 5.0646 3.1436 5.5922 3.7051 6.7405

p− value 0.7642 0.7860 0.7821 0.7441 0.5356 0.7906 0.4704 0.7165 0.3455

Microgeographic Factors Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Land Productivity Factors Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Climatic Factors Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Health Factors Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Region Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Island Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Landlock Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

OPEC Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Legal Origin Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Major Religion Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Colonial Factors Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Notes: The dependent variable is the average number of scientific and technical publications per 1,000 people during 1981 to 2013.

Independent variables: DRD4R2R7 refers to the ethnicity-weighted DRD4 exon III 2- and 7-repeat allele frequency measure on the country-level. ln GDP per Capita is the log of a country’s GDP

per capita averaged across the years 1981 to 2013. Human Capital is the country’s human capital measure averaged across the years 1981 to 2013. Research and Development is the country’s flow

of resources devoted to research and development activities (as percentage of total GDP) averaged across the years 1981 to 2013. Internet Users is the the number of internet users per 100 people

averaged across the years 1981 to 2013 Fixed Telephone Subscriptions is the the number of fixed telephone subscriptions per 100 people averaged across the years 1981 to 2013. Mobile Cellular

Subscriptions is the the number of mobile telephone cellular subscriptions per 100 people averaged across the years 1981 to 2013. Microgeographic Factors include Absolute Latitude, ln Distance to

Major Markets, ln Distance to Coast or River, and ln Hydrocarbons per Person. Land Productivity Factors include ln Percentage Arable Land Area, Agricultural Suitability, and Terrain Roughness.

Climatic Factors include Temperature and Precipitation. Health Factors include Population in Tropics (Share) and Population in Area with Malaria (Share). Region Fixed Effects refer to region

dummies for Sub-Saharan Africa, North America, Central and South America, East Asia, Central Asia, South Asia, Middle East, and Europe. Island Dummy takes value 1 for countries being an

island. OPEC Dummy takes value 1 for member countries belonging to the Organization of the Petroleum Exporting Countries (OPEC). Landlock Dummy takes value 1 for countries being landlocked.

Legal Origin Factors refer to a set of indicator variables that takes a value of one if the country’s legal tradition is British, French, German, or Scandinavian, and zero otherwise. Major Religion

Shares refer to the share of the country’s major religions (i.e. Protestants, Catholics, and Muslims) in %. Colonial Factors include European Population (Share), Official Language is English, and

Former Colonizer is British. The set of excluded instruments refer to a vector of ancestry-adjusted country-level controls, namely migratory distance from East Africa, pasture land (i.e. pasture and

pasture squared), elevation (elevation and elevation squared), and land suitability for agriculture (agricultural suitability and agricultural suitability squared) factors. Constant term included but not

shown.

Robust standard errors are reported between parenthesis.

*: Significant at the 10% level. **: Significant at the 5% level. ***: Significant at the 1% level.
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C Descriptive Statistics

Table 9: Number of Scientific and Technical Publications per 1,000 People Across Continents

Variable N Mean SD Minimum Maximum

Scientific Publications per 1,000 People 171 0.1831 0.3259 0.0004 1.4848

Africa 50 0.0131 0.0221 0.0004 0.1156

Americas 33 0.0904 0.2379 0.0008 1.0704

Asia 45 0.1106 0.2381 0.0005 1.2784

Europe 40 0.5157 0.3899 0.0139 1.4848

Oceania 3 0.6915 0.5641 0.0434 1.0717

Notes: This table shows basic summary statistics for the number of scientific and technical publications per 1,000 people in the

years 1981 to 2013 across continents. It refers to scientific publications that have been published in the fields of physics, biology,

chemistry, mathematics, clinical medicine, biomedical research, engineering and technology, and earth and space sciences. See

the main text for additional details regarding data construction and sources.
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Table 10: Summary Statistics for the 123-Country Sample

Variable N Mean SD Minimum Maximum

Main Dependent Variable

Scientific Publications per 1,000 people 123 0.2144 0.3586 0.0004 1.4848

Main Explanatory Variable

DRD4R2R7 123 0.2335 0.0658 0.0980 0.4583

Biogeographic Variables

Absolute Latitude 123 28.6804 17.2200 0.4221 67.4700

ln Distance to Major Markets 123 1.0987 0.9207 -1.9661 2.2322

ln Distance to Coast or River 123 -1.7751 1.2219 -4.8343 0.8694

ln Hydrocarbons per Person 123 0.9175 4.6078 -4.6052 10.5947

ln Percentage Arable Land Area 123 2.2827 1.1215 -2.3010 4.1612

Agricultural Suitability 123 0.4425 0.2517 0 0.9538

Terrain Roughness 123 0.1839 0.1363 0.0127 0.6022

Temperature 123 17.4371 8.5674 -7.9294 28.6391

Precipitation 123 86.9544 58.9073 2.9106 241.7184

Population in Tropics (Share) 123 0.2700 0.3935 0 1

Population in Area with Malaria (Share) 123 0.3373 0.4228 0 1

Diversity Variables

Predicted Genetic Diversity 123 0.7255 0.0266 0.6279 0.7743

Ethnic Diversity 123 0.4474 0.2488 0.0020 0.9302

Linguistic Diversity 123 0.3918 0.2852 0.0021 0.9227

Religious Diversity 123 0.4245 0.2339 0.0035 0.8603

Historical Variables

European Population (Share) 123 0.3536 0.4262 0 1

Official Language is English 123 0.1951 0.3979 0 1

Former Colonizer is British 123 0.2439 0.4312 0 1

Percentage of Protestants 123 10.652 19.9559 0 97.8000

Percentage of Catholics 123 29.9122 36.3416 0 96.9000

Percentage of Muslims 123 24.7246 36.3853 0 99.4000

British Legal Origin 123 0.2602 0.4405 0 1

French Legal Origin 123 0.4390 0.4983 0 1

German Legal Origin 123 0.0325 0.1781 0 1

Scandinavian Legal Origin 123 0.0325 0.1781 0 1

Technological Frontier Variables

Genetic Distance to the Frontier (U.S.) 123 0.0902 0.0515 0 0.2057

Linguistic Distance to the Frontier (U.S.) 123 0.9413 0.1404 0 1

Religious Distance to the Frontier (U.S.) 123 0.8098 0.1462 0 0.9990

Genetic Distance to the Frontier (OECD) 123 0.0870 0.0589 0.0256 0.2137

Linguistic Distance to the Frontier (OECD) 123 0.9673 0.0412 0.8637 1

Religious Distance to the Frontier (OECD) 123 0.8160 0.1272 0.5739 0.9917

Genetic Distance to the Frontier (Neo-Europe) 123 0.0857 0.0616 0.0173 0.2264

Linguistic Distance to the Frontier (Neo-Europe) 123 0.9503 0.1181 0.3407 1

Religious Distance to the Frontier (Neo-Europe) 123 0.8307 0.1146 0.6395 0.9979

Social Value Variables

Trade Openness 123 73.6411 32.5446 6.5773 163.2497

International Migrant Stock 123 7.0488 10.8809 0.0395 73.9963

Freedom of Expression and Belief 123 11.2919 4.1409 1 16

Civil Liberties 123 3.6614 1.6488 1 6.9545

Quality of Governance Variables

Freedom from Corruption 123 39.834 21.8374 11 95

Rule of Law 123 8.1593 4.4230 0 16

Independence of the Judiciary 123 1.0873 0.6165 0 2

Property Rights Protection 123 47.8069 21.6783 10 91.3889

Executive Constraints 123 4.7393 1.7953 1 7

Institutionalized Democracy 123 5.1494 3.4784 0 10
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Table 11: Pairwise Correlations for the 123-Country Sample

Variable (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23)

(1) Scientific Publications per 1,000 people 1.0000

(2) DRD4R2R7 0.0397 1.0000

(3) Absolute Latitude 0.6322 -0.3807 1.0000

(4) ln Distance to Major Markets -0.6674 0.0830 -0.6527 1.0000

(5) ln Distance to Coast or River -0.2802 -0.2762 -0.0646 0.3654 1.0000

(6) ln Hydrocarbons per Person 0.0568 -0.0522 0.1252 -0.0478 0.1011 1.0000

(7) ln Percentage Arable Land Area 0.1564 0.0329 0.2310 -0.3550 -0.2571 -0.2026 1.0000

(8) Agricultural Suitability -0.0713 0.1888 -0.0250 -0.1472 -0.3966 -0.2854 0.6168 1.0000

(9) Terrain Roughness -0.0411 -0.0512 0.0354 0.0068 -0.0537 -0.0487 0.0872 0.2965 1.0000

(10) Temperature -0.5647 0.3257 -0.9023 0.5756 -0.0910 -0.0847 -0.2059 -0.0169 -0.2073 1.0000

(11) Precipitation -0.1658 0.5596 -0.5254 0.1302 -0.4095 -0.2021 0.1023 0.3810 0.1500 0.3959 1.0000

(12) Population in Tropics (Share) -0.3791 0.4097 -0.7215 0.3386 -0.2227 -0.1856 0.0586 0.1789 -0.0794 0.6284 0.7574 1.0000

(13) Population in Area with Malaria (Share) -0.4547 0.3117 -0.7065 0.4767 0.2015 -0.2649 -0.0735 -0.0536 -0.2623 0.6625 0.3393 0.5910 1.0000

(14) Predicted Genetic Diversity 0.0782 -0.5022 0.1811 -0.0215 0.1625 -0.0394 0.0972 -0.1355 -0.1742 -0.1050 -0.5031 -0.1778 0.0517 1.0000

(15) Ethnic Diversity -0.4259 0.1870 -0.5719 0.4630 0.3144 -0.0452 -0.2259 -0.2233 -0.1486 0.4524 0.1352 0.4059 0.5904 0.1159 1.0000

(16) Linguistic Diversity -0.2639 0.0480 -0.3948 0.3498 0.3580 -0.1523 -0.0428 -0.1834 -0.2186 0.3156 0.0136 0.3180 0.5910 0.2083 0.7247 1.0000

(17) Religious Diversity 0.0908 0.0244 -0.0613 0.0292 0.0055 -0.0146 0.0622 0.0934 -0.0530 -0.0572 0.0515 0.0879 0.1122 0.3068 0.2233 0.2742 1.0000

(18) European Population (Share) 0.6507 0.1170 0.6811 -0.5929 -0.3484 0.0287 0.3014 0.2333 -0.0242 -0.6303 -0.0938 -0.3919 -0.5796 -0.0285 -0.4641 -0.4345 -0.0091 1.0000

(19) Official Language is English 0.0543 0.1057 -0.1765 0.1288 0.0181 -0.0921 0.0080 -0.1034 -0.1258 0.1188 0.0955 0.1732 0.1966 0.1826 0.2180 0.2780 0.4459 -0.1325 1.0000

(20) Former Colonizer is British 0.0256 -0.0410 -0.2062 0.2203 0.0028 0.0200 -0.0527 -0.1736 -0.1476 0.2200 0.0258 0.1548 0.1137 0.1981 0.2076 0.1888 0.3189 -0.2498 0.6758 1.0000

(21) Percentage of Protestants 0.5274 0.0775 0.3001 -0.1932 -0.0609 -0.0239 -0.0466 -0.2163 -0.1901 -0.2891 -0.0564 -0.1060 -0.1027 0.1491 -0.0943 -0.0211 0.2571 0.2680 0.3107 0.1347 1.0000

(22) Percentage of Catholics 0.0826 0.4777 -0.1204 -0.1071 -0.2538 -0.0293 0.0497 0.3277 0.1530 0.0345 0.3373 0.1143 -0.1169 -0.4193 -0.1104 -0.2819 -0.0774 0.3906 -0.0512 -0.1943 -0.1176 1.0000

(23) Percentage of Muslims -0.3167 -0.4531 -0.0971 0.2093 0.2752 0.2524 -0.2229 -0.4038 -0.1179 0.2634 -0.3877 -0.1132 0.1048 0.2694 0.1773 0.1624 -0.3336 -0.4828 -0.1871 0.0575 -0.3160 -0.5008 1.0000

(24) British Legal Origin 0.0446 0.0042 -0.2186 0.2105 0.0084 -0.0228 -0.0046 -0.1505 -0.1237 0.2014 0.0892 0.1911 0.1786 0.1640 0.2258 0.2765 0.3304 -0.2298 0.7835 0.7852 0.2010 -0.2056 -0.0433

(25) French Legal Origin -0.2569 0.2709 -0.3628 0.1483 -0.0539 0.0430 -0.1917 0.0290 0.0003 0.4149 0.0881 0.1321 0.1786 -0.1751 0.1406 -0.0418 -0.3079 -0.1295 -0.3942 -0.3880 -0.3024 0.4131 0.1938

(26) German Legal Origin 0.2926 -0.0640 0.1420 -0.3452 -0.1388 -0.0990 0.0584 0.0597 0.1267 -0.1749 0.0646 -0.1263 -0.1469 -0.0993 -0.2105 -0.1373 0.1035 0.0599 -0.0903 -0.1041 0.0466 0.0335 -0.1240

(27) Scandinavian Legal Origin 0.4856 -0.0150 0.3636 -0.1992 -0.0498 0.0032 -0.0169 -0.2087 -0.1293 -0.3089 -0.0840 -0.1263 -0.1469 0.0300 -0.2697 -0.1705 -0.1520 0.2776 -0.0903 -0.1041 0.7193 -0.1485 -0.1246

(28) Genetic Distance to the Frontier (U.S.) -0.4835 0.1658 -0.6180 0.5418 0.2922 -0.2749 -0.1832 -0.0484 -0.1580 0.4613 0.2087 0.4329 0.6446 0.0835 0.5103 0.5197 0.3004 -0.6076 0.3617 0.1938 0.1019 -0.0852 -0.0692

(29) Linguistic Distance to the Frontier (U.S.) -0.4092 -0.1245 -0.1504 0.2817 0.1613 -0.1399 -0.0310 0.0615 -0.0589 0.1610 -0.0782 0.0345 0.2626 0.1005 0.1092 0.2318 -0.2707 -0.2980 -0.4056 -0.2747 -0.2793 -0.1328 0.2424

(30) Religious Distance to the Frontier (U.S.) -0.4377 -0.3445 -0.2086 0.3937 0.2316 -0.0296 -0.1274 -0.2154 -0.1191 0.2519 -0.1287 0.1152 0.3424 0.2793 0.2362 0.3587 -0.0031 -0.5882 -0.1223 0.0612 -0.2863 -0.6965 0.4511

(31) Genetic Distance to the Frontier (OECD) -0.4570 0.2174 -0.6573 0.5100 0.2596 -0.2900 -0.1677 -0.0543 -0.2058 0.5133 0.2361 0.4887 0.6881 0.1206 0.5536 0.5441 0.3323 -0.5970 0.4176 0.2304 0.1126 -0.0807 -0.0647

(32) Linguistic Distance to the Frontier (OECD) -0.2521 -0.2655 -0.0764 0.1871 0.3007 -0.0915 0.0021 -0.1428 -0.2168 0.1113 -0.2752 0.0012 0.3633 0.4138 0.1950 0.4883 0.0703 -0.5088 -0.0131 0.0697 -0.0853 -0.6113 0.3856

(33) Religious Distance to the Frontier (OECD) -0.3192 -0.3997 -0.1381 0.2630 0.3025 -0.0080 -0.1001 -0.2838 -0.1699 0.1734 -0.2044 0.0782 0.3416 0.3914 0.2815 0.4206 0.1524 -0.6019 0.0207 0.1966 -0.1257 -0.8708 0.4709

(34) Genetic Distance to the Frontier (Neo-Europe) -0.4583 0.1654 -0.6225 0.5165 0.2934 -0.2821 -0.1802 -0.0539 -0.1823 0.4676 0.1970 0.4380 0.6535 0.1250 0.5359 0.5314 0.3357 -0.5928 0.4037 0.2269 0.1274 -0.0808 -0.0728

(35) Linguistic Distance to the Frontier (Neo-Europe) -0.4320 -0.0969 -0.1725 0.2473 0.2069 -0.1363 -0.0300 0.0896 -0.0576 0.1699 -0.0741 0.0288 0.2756 0.0535 0.1258 0.2238 -0.2910 -0.2981 -0.4372 -0.2926 -0.2976 -0.0882 0.2385

(36) Religious Distance to the Frontier (Neo-Europe) -0.4175 -0.3771 -0.2079 0.3165 0.3087 -0.0036 -0.1228 -0.2566 -0.1432 0.2441 -0.1688 0.1110 0.3689 0.3205 0.2912 0.4058 0.0671 -0.6535 -0.0433 0.1605 -0.2496 -0.8101 0.5015

(37) Trade Openness 0.0613 -0.0425 0.1910 -0.1203 -0.2291 -0.0940 -0.1706 -0.0748 -0.0927 -0.1538 -0.0694 -0.0459 -0.1844 0.0956 -0.0631 0.0125 0.0586 0.1038 -0.0095 -0.0280 0.1046 -0.0324 0.0122

(38) International Migrant Stock 0.2641 -0.1922 0.1809 -0.0622 -0.1254 0.2682 -0.3430 -0.2855 -0.0985 -0.0587 -0.3201 -0.2252 -0.2418 0.2193 0.0278 -0.0245 0.1056 0.0640 -0.0334 0.2654 0.0122 -0.1350 0.2347

(39) Freedom of Expression and Belief 0.5007 0.3335 0.2353 -0.3614 -0.4009 -0.2266 0.1573 0.2270 0.0387 -0.2535 0.1663 -0.0656 -0.2668 -0.1676 -0.1943 -0.2135 0.1039 0.5862 0.2164 -0.0140 0.3839 0.4712 -0.5971

(40) Civil Liberties 0.5630 -0.7067 -0.2153 -0.4436 0.5361 0.4528 0.1230 -0.1917 -0.1713 -0.0581 0.4200 -0.0778 0.2069 0.4544 0.1467 0.3592 0.3348 -0.0613 -0.7184 -0.1621 -0.0083 -0.4259 -0.4249

(41) Freedom from Corruption 0.8433 0.0593 0.5206 -0.5551 -0.3333 0.1357 -0.0903 -0.1906 -0.1078 -0.4359 -0.1591 -0.3511 -0.4780 0.0129 -0.4207 -0.3350 0.0863 0.5605 0.1326 0.1133 0.5510 0.1231 -0.2776

(42) Rule of Law 0.7060 0.1351 0.4904 -0.5299 -0.3846 -0.1411 0.1555 0.1401 -0.0212 -0.4641 -0.0113 -0.2810 -0.4196 -0.0158 -0.3658 -0.3002 0.1131 0.6862 0.1592 0.0048 0.4485 0.3048 -0.5158

(43) Independence of the Judiciary 0.6659 0.1003 0.3525 -0.4388 -0.3977 -0.0578 0.0110 -0.0135 -0.0456 -0.2790 -0.0360 -0.2316 -0.3932 0.0278 -0.3063 -0.2918 0.1072 0.5220 0.2997 0.2410 0.4894 0.2556 -0.3918

(44) Property Rights Protection 0.7770 0.0806 0.4781 -0.5288 -0.3469 0.0776 0.0067 -0.1200 -0.0753 -0.4127 -0.1352 -0.3165 -0.4473 0.0086 -0.3863 -0.3203 0.0832 0.5262 0.1896 0.1691 0.4890 0.1682 -0.3030

(45) Executive Constraints 0.6107 0.2279 0.4106 -0.4742 -0.4571 -0.1732 0.2375 0.2621 0.2174 -0.4221 0.1456 -0.1927 -0.4664 -0.2341 -0.3672 -0.3595 0.0538 0.6607 0.1429 0.0205 0.3584 0.3943 -0.6291

(46) Institutionalized Democracy 0.6347 0.2353 0.4133 -0.5012 -0.4526 -0.1381 0.2508 0.2608 0.1713 -0.4176 0.1661 -0.1690 -0.4587 -0.2204 -0.3896 -0.3755 0.0402 0.6970 0.1491 -0.0266 0.3778 0.4289 -0.6195
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Table 11: Continued

Variable (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (43) (44) (45) (46)

(1) Scientific Publications per 1,000 people

(2) DRD4R2R7

(3) Absolute Latitude

(4) ln Distance to Major Markets

(5) ln Distance to Coast or River

(6) ln Hydrocarbons per Person

(7) ln Percentage Arable Land Area

(8) Agricultural Suitability

(9) Terrain Roughness

(10) Temperature

(11) Precipitation

(12) Population in Tropics (Share)

(13) Population in Area with Malaria (Share)

(14) Predicted Genetic Diversity

(15) Ethnic Diversity

(16) Linguistic Diversity

(17) Religious Diversity

(18) European Population (Share)

(19) Official Language is English

(20) Former Colonizer is British

(21) Percentage of Protestants

(22) Percentage of Catholics

(23) Percentage of Muslims

(24) British Legal Origin 1.0000

(25) French Legal Origin -0.5246 1.0000

(26) German Legal Origin -0.1087 -0.1622 1.0000

(27) Scandinavian Legal Origin -0.1087 -0.1622 -0.0336 1.0000

(28) Genetic Distance to the Frontier (U.S.) 0.2452 0.0086 -0.0512 -0.1337 1.0000

(29) Linguistic Distance to the Frontier (U.S.) -0.3241 0.1398 0.0211 0.0131 0.2815 1.0000

(30) Religious Distance to the Frontier (U.S.) 0.0620 -0.1495 -0.0008 -0.1946 0.3172 0.5658 1.0000

(31) Genetic Distance to the Frontier (OECD) 0.2889 0.0330 -0.0751 -0.1434 0.9803 0.1919 0.2596 1.0000

(32) Linguistic Distance to the Frontier (OECD) 0.0472 -0.1998 0.0138 -0.0214 0.4241 0.6135 0.6856 0.3891 1.0000

(33) Religious Distance to the Frontier (OECD) 0.1994 -0.2815 0.0022 -0.1482 0.2991 0.2853 0.8817 0.2891 0.7192 1.0000

(34) Genetic Distance to the Frontier (Neo-Europe) 0.2805 0.0115 -0.0613 -0.1342 0.9918 0.2124 0.2621 0.9928 0.4000 0.2878 1.0000

(35) Linguistic Distance to the Frontier (Neo-Europe) -0.3551 0.1817 0.0126 0.0031 0.2594 0.9557 0.4421 0.1901 0.5882 0.2467 0.2107 1.0000

(36) Religious Distance to the Frontier (Neo-Europe) 0.1567 -0.2084 -0.0073 -0.2240 0.3013 0.3633 0.9103 0.2861 0.7184 0.9837 0.2836 0.3351 1.0000

(37) Trade Openness 0.0248 -0.2408 -0.0408 -0.0111 -0.0057 0.1550 0.0797 -0.0211 0.1639 0.0357 -0.0190 0.1109 0.0216 1.0000

(38) International Migrant Stock 0.1233 -0.0838 0.0329 -0.0102 -0.2897 -0.0861 0.0335 -0.2763 0.0187 0.0785 -0.2754 -0.1020 0.0546 0.2729 1.0000

(39) Freedom of Expression and Belief 0.0524 -0.0078 0.1482 0.2093 -0.1557 -0.3462 -0.5707 -0.1191 -0.4700 -0.5687 -0.1253 -0.3473 -0.6127 0.0187 -0.0928 1.0000

(40) Civil Liberties -0.0672 0.1010 -0.2300 -0.2910 0.3843 0.4366 0.6133 0.3545 0.5369 0.5876 0.3568 0.4411 0.6433 -0.0386 -0.0462 -0.8964 1.0000

(41) Freedom from Corruption 0.1430 -0.1854 0.2767 0.4427 -0.4133 -0.4245 -0.4360 -0.3896 -0.3304 -0.3468 -0.3914 -0.4496 -0.4294 0.1360 0.3633 0.5596 -0.7429 1.0000

(42) Rule of Law 0.0555 -0.1514 0.2629 0.3118 -0.3130 -0.3354 -0.5025 -0.2868 -0.3781 -0.4617 -0.2848 -0.3420 -0.5258 0.0675 0.0470 0.8876 -0.9247 0.7745 1.0000

(43) Independence of the Judiciary 0.2789 -0.1377 0.2147 0.2725 -0.2668 -0.4052 -0.4557 -0.2441 -0.3813 -0.4008 -0.2370 -0.4274 -0.4623 0.0196 0.1846 0.6816 -0.8227 0.7989 0.7913 1.0000

(44) Property Rights Protection 0.1972 -0.1719 0.3090 0.3466 -0.3723 -0.4281 -0.4520 -0.3504 -0.3177 -0.3593 -0.3483 -0.4466 -0.4381 0.1059 0.3048 0.6410 -0.7990 0.9281 0.8070 0.8331 1.0000

(45) Executive Constraints 0.0758 -0.1546 0.1918 0.2318 -0.3610 -0.4056 -0.5393 -0.3566 -0.5218 -0.5308 -0.3498 -0.4162 -0.5749 0.0122 -0.0562 0.8450 -0.9081 0.6001 0.8248 0.7409 0.6666 1.0000

(46) Institutionalized Democracy 0.0677 -0.1204 0.2063 0.2567 -0.3800 -0.4352 -0.5893 -0.3651 -0.5625 -0.5796 -0.3614 -0.4448 -0.6259 -0.0053 -0.0853 0.8582 -0.9317 0.6296 0.8475 0.7721 0.6984 0.9685 1.0000
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Table 12: Summary Statistics for the 99-Country Sample

Variable N Mean SD Minimum Maximum

Main Dependent Variable

Scientific Publications per 1,000 people 99 0.2610 0.3855 0.0005 1.4848

Main Explanatory Variable

DRD4R2R7 99 0.2393 0.0669 0.0980 0.4583

Biogeographic Variables

Absolute Latitude 99 30.1741 17.5611 0.4221 67.4700

ln Distance to Major Markets 99 1.0147 0.9895 -1.9661 2.2322

ln Distance to Coast or River 99 -1.8420 1.2287 -4.8343 0.8694

ln Hydrocarbons per Person 99 1.1374 4.4913 -4.6052 10.5947

ln Percentage Arable Land Area 99 2.3196 1.0535 -0.5777 4.0291

Agricultural Suitability 99 0.4386 0.2484 0 0.9538

Terrain Roughness 99 0.1880 0.1310 0.0127 0.6022

Temperature 99 16.6067 8.7334 -7.9294 28.6391

Precipitation 99 85.8136 57.0680 2.9106 241.7184

Population in Tropics (Share) 99 0.2418 0.3738 0 1

Population in Area with Malaria (Share) 99 0.2872 0.3982 0 1

Historical Variables

European Population (Share) 99 0.4060 0.4370 0 1

Official Language is English 99 0.2020 0.4036 0 1

Former Colonizer is British 99 0.2626 0.4423 0 1

Percentage of Protestants 99 11.9485 21.6261 0 97.8000

Percentage of Catholics 99 32.6859 37.5080 0 96.9000

Percentage of Muslims 99 20.0638 34.6720 0 99.4000

British Legal Origin 99 0.2727 0.4476 0 1

French Legal Origin 99 0.4141 0.4951 0 1

German Legal Origin 99 0.0404 0.1979 0 1

Scandinavian Legal Origin 99 0.0404 0.1979 0 1

Technological and Human Capability Variables

ln GDP per Capita 99 8.9598 1.1225 6.5467 11.4765

Human Capital 99 2.3822 0.6754 1.0768 3.5365

Research and Development (Percentage of GDP) 99 0.7616 0.8702 0.0371 3.8256

Internet Users 99 18.3261 15.2321 0.2774 53.0951

Fixed Telephone Subscriptions 99 18.0103 17.7603 0.2342 62.5126

Mobile Cellular Subscriptions 99 32.2877 16.7262 0.8136 73.9805
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D Data Description and Sources

Dependent Variable

Scientific Publications per 1,000 people. This variable refers to the country-level measure of scientific and technical

journal articles per 1,000 people during the period 1981 to 2013. It refers to scientific articles that have been published in

the fields of physics, biology, chemistry, mathematics, clinical medicine, biomedical research, engineering and technology, and

earth and space sciences. This data is part of the Science & Technology statistics of the World Bank World Development In-

dicators database. It provides information on scientific publication counts during the period 1981 to 2013 for a large number

of countries across the world. In order to facilitate comparison of scientific productivity across countries, I normalize total

scientific output by population size based on population data from the Penn World Tables Version 9.0 database (Feenstra

et al., 2015).

The raw data on scientific and technical publication counts is prepared by the National Science Foundation’s National Center

for Science and Engineering Statistics (NCSES) as part of the Science and Engineering Indicators (SEI) database (National

Science Board, 2014). It aims to provide a wide range of scientific and engineering indicators regarding scientific educa-

tion (e.g., workers with scientific and engineering skills), research outputs (e.g., research and development performance and

research publications), the creation and use of intellectual property (e.g., patent applications), and the economic activity

of knowledge-intensive industries (e.g., production of high-technology manufacturing goods) both for the U.S. and other

countries across the world, respectively, that can be employed for cross-country comparisons on the performance of scientific

knowledge creation.

Data on cross-country publication counts are from peer-reviewed scientific and technical articles from journals with biblio-

graphical information assigned by the Science Citation Index (SCI) and Social Science Citation Index (SSCI), respectively.

Scientific articles are classified by year and institutional rather than individual authorship. The latter point is relevant for

the identification of potential co-authors from scientists that differ with respect to institutional address and country of origin.

In particular, scientific articles written by authors hosted within the same department or institution are classified as single

institutionalized authorship. Article counts are assigned to countries based on the location of the institutional address rather

than the nationality of the corresponding author. Articles written in international co-authorship are allocated in proportion

to the respective institutional country of origin.

Genetic Variables

DRD4 Exon III 2- and 7-Repeat Allele Frequency. This variable refers to the country-level DRD4 exon III 2- and

7-repeat allele frequency measure. Based on existing evidence from molecular genetics on the relationship between the

DRD4 exon III gene and novelty-seeking behaviour, the study in Gören (2017) provides DRD4 exon III 2- and 7-repeat

allele frequencies for a large number of countries across the world. The raw data on DRD4 exon III allele frequencies is

based on a worldwide sample of 120 populations in 59 countries with population genome data compiled from an extensive

list of various molecular, population, and candidate gene studies of the DRD4 exon III gene (Gören, 2016). To account for

the fact that contemporary countries consist of various ethnic groups that have partly undergone genetic admixture since

the 1500 AD period, the methodology developed in Gören (2017) proposes the calculation of an ethnicity-weighted DRD4

exon III 2- and 7-repeat allele frequency measure. Specifically, this methodology matches the population shares data in the

Alesina et al. (2003) ethnicity data to the DRD4 exon III population genome data in Gören (2016) utilizing information
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on linguistic groups from the Ethnologue database as the identifying feature. It is worth mentioning that in cases where

the Alesina et al. (2003) ethnicity data refers to universal ethno-linguistic groups (e.g., ‘white’) or groups of mixed ancestry

(e.g., ‘Amerindian’ or ‘Mestizo’), the proposed methodology utilizes combinations of different populations in the Gören

(2016) population genome data to infer the genetic composition of ethno-linguistic groups with respect to DRD4 exon III

allele frequencies. In summary, the study in Gören (2017) provides DRD4 exon III 2- and 7-repeat allele frequencies in a

sample of 181 countries across the world. These measures are used as a simple proxy variable indicating the prevalence of

novelty-seeking behaviour in society.

Predicted Genetic Diversity (Ancestry-Adjusted). This variable refers to a country-level measure of overall genetic

diversity. It is worth mentioning that this variable employs the predictive power of migratory distance from East Africa to

the country’s modern capital city, restricting the pre-historic migration routes to five intermediate land points, e.g., Cairo,

Egypt (30N, 31E); Istanbul, Turkey (41N, 28E); Phnom Penh, Cambodia (11N, 104E); Anadyr, Russia (64N, 177E); and

Prince Rupert, Canada (54N, 130W). The narrative of this approach is based on existing evidence in population genetics

regarding the potential influence of a serial founder effect on genetic diversity (calculated as expected heterozygosity) since

the pre-historic exodus of anatomically modern humans from East Africa (Ramachandran et al., 2005). This association has

been uncovered based on a sample of 53 indigenous populations of the Human Genome Diversity Cell Line Panel from the

Human Genome Diversity Project-Centre d’Etude du Polymorphisme Humain (HGDP-CEPH) (Cann et al., 2002).

It is exactly this strong statistical association between population-level expected heterozygosity and migratory distance from

East Africa that Ashraf and Galor (2013) employ in the construction of their country-level measure of genetic diversity.

Specifically, the authors use the regression coefficient associated with migratory distance from East Africa in the 53 HGDP-

CEPH population sample and combine this estimate with the migratory distance from East Africa to the country’s respective

capital city. In order to control for the large immigration flows since the post-Columbian era (i.e., 1500 AD), I use the ancestry-

adjusted version of the country-level measure of genetic diversity. This variable equals the weighted average of the various

country-specific predicted genetic diversity measures, using as weights the corresponding population shares of a country’s

contemporary population that can trace their ancestry back to countries in the pre-Columbian era. The corresponding

pre-Columbian population shares data is calculated from the World Migration Matrix database of Putterman and Weil

(2010).

Diversity Variables

Ethnic Diversity. This variable refers to a country-level measure of ethnic diversity, ranging from 0 to 1, indicating the

probability that two randomly chosen individuals within the same country will belong to different ethnic groups. A higher

value of this measure corresponds to a more ethnically diverse country. See Alesina et al. (2003) for additional details on

data construction and sources.

Linguistic Diversity. This variable refers to a country-level measure of linguistic diversity, ranging from 0 to 1, indicating

the probability that two randomly chosen individuals within the same country will belong to different linguistic groups. A

higher value of this measure corresponds to a more linguistically diverse country. See Alesina et al. (2003) for additional

details on data construction and sources.
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Religious Diversity. This variable refers to a country-level measure of religious diversity, ranging from 0 to 1, indicating

the probability that two randomly chosen individuals within the same country will belong to different religious groups. A

higher value of this measure corresponds to a more religiously diverse country. See Alesina et al. (2003) for additional details

on data construction and sources.

Biogeographic Variables

Absolute Latitude. This variable refers to the country’s approximate centroid absolute latitude in decimal degrees. This

variable is part of The Center for International Development research datasets at Harvard University. The corresponding

data is available online at http://www.cid.harvard.edu/ciddata/ciddata.html.

Distance to Major Markets. This variable refers to the minimum geographic distance (in 1,000 km) from the country’s

capital city to one of the three major capital supplying regions in the world (i.e., U.S., Western Europe, and Japan), as indi-

cated by New York, Rotterdam, or Tokyo. This variable is part of The Center for International Development research datasets

at Harvard University. The corresponding data is available online at http://www.cid.harvard.edu/ciddata/ciddata.html.

Distance to Coast or River. This variable refers to the minimum distance (in 1,000 km) from 1 decimal degree grid cells

to the nearest ice-free coastline or sea-navigable rivers averaged across grid cells within the country’s national border. This

variable is part of The Center for International Development research datasets at Harvard University. The corresponding

data is available online at http://www.cid.harvard.edu/ciddata/ciddata.html.

Hydrocarbons per Person. This variable refers to the country’s proven oil and natural gas reserves (expressed as British

thermal units per capita) in 1993. This variable is part of The Center for International Development research datasets at

Harvard University. The corresponding data is available online at http://www.cid.harvard.edu/ciddata/ciddata.html.

Percentage Arable Land Area. This variable refers to the percentage of a country’s arable land area. This variable

is part of the World Bank’s World Development Indicators database. The corresponding data is available online at

http://data.worldbank.org/.

Agricultural Suitability. This variable refers to a geospatial indicator (ranging from 0 = low to 1 = high) of land

suitability for agriculture. The raw data is provided by Ramankutty et al. (2002) with a spatial resolution of 0.5 decimal

degrees latitude × longitude (approximately 55 km × 55 km at the equator). The country-level measures have been

constructed by averaging across 0.5 decimal degree grid cells of land suitability of agriculture within the country’s national

border. The corresponding raw data is available online at the Center for Sustainability and the Global Environment

(SAGE), http://www.sage.wisc.edu, at the University of Wisconsin.

Terrain Roughness. This variable refers to the mean absolute change in elevation values across contiguous neighbouring

1 decimal degree grid cells that captures the notion of ‘mountainousness’ in a particular region. The raw data is provided

by the Global Economic Activity (G-ECON) database with a spatial resolution of 1 decimal degree latitude × longitude

(Nordhaus, 2006). The corresponding country-level measures of terrain roughness across 1 decimal degree grid cells within

http://www.cid.harvard.edu/ciddata/ciddata.html
http://www.cid.harvard.edu/ciddata/ciddata.html
http://www.cid.harvard.edu/ciddata/ciddata.html
http://www.cid.harvard.edu/ciddata/ciddata.html
http://data.worldbank.org/
http://www.sage.wisc.edu
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the country’s national border have been constructed by Ashraf and Galor (2013).

Temperature. This variable refers to the country’s mean temperature value (in Degree Celsius) during the period 1960

to 1990. The raw data is constructed by the G-ECON database with a spatial resolution of 1 decimal degree latitude

× longitude from monthly temperature observations during the period 1960 to 1990 provided by the Climatic Research

Unit database at the University of East Anglia. See Nordhaus (2006) and New et al. (2002) for additional details on data

construction and sources. The corresponding country-level temperature values across 1 decimal degree grid cells within the

country’s national border have been constructed by Ashraf and Galor (2013).

Precipitation. This variable refers to the mean precipitation value (in total millimeters per month) during the period

1960 to 1990. The raw data is constructed by the G-ECON database with a spatial resolution of 1 decimal degree latitude

× longitude from monthly temperature observations during the period 1960 to 1990 provided by the Climatic Research

Unit database at the University of East Anglia. See Nordhaus (2006) and New et al. (2002) for additional details on data

construction and sources. The corresponding country-level precipitation values across 1 decimal degree grid cells within the

country’s national border have been constructed by Ashraf and Galor (2013).

Population in Tropics (Share). This variable refers to the share of a country’s population in tropical areas. This variable

is part of The Center for International Development research datasets at Harvard University. The corresponding data is

available online at http://www.cid.harvard.edu/ciddata/ciddata.html.

Population in Area with Malaria (Share). This variable refers to the share of a country’s population residing in areas

subject to malaria falciparum. This variable is part of The Center for International Development research datasets at

Harvard University. The corresponding data is available online at http://www.cid.harvard.edu/ciddata/ciddata.html.

Region Fixed Effects. This variable refers to a set of indicator variables that takes a value of 1 if the respective country

is located in one of the main regional classifications according to the definition of the World Bank (i.e., North America,

Central and South America, Sub-Saharan Africa, East Asia, Central Asia, South Asia, Middle East, Europe, or Oceania)

and zero otherwise.

Island Effects. This variable refers to an indicator variable that takes a value of 1 for island countries and zero otherwise.

Landlocked Effects. This variable refers to an indicator variable that takes a value of 1 for landlocked countries and

zero otherwise. This variable is part of the Geography database at the Centre d’Études Prospectives et d’Informations

Internationales (CEPII). The corresponding data is available online at http://www.cepii.fr/CEPII/en/bdd modele/bdd.asp.

Historical Variables

European Population (Share). The variable refers to the share of a country’s current population that can trace their

ancestry back to European populations in the year 1500 AD. This variable is calculated from the World Migration Matrix

database of Putterman and Weil (2010).

http://www.cid.harvard.edu/ciddata/ciddata.html
http://www.cid.harvard.edu/ciddata/ciddata.html
http://www.cepii.fr/CEPII/en/bdd_modele/bdd.asp
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Official Language is English. This variable refers to an indicator variable that takes a value of 1 if the coun-

try’s official language is English and zero otherwise. This variable is part of the Geography database at the Cen-

tre d’Études Prospectives et d’Informations Internationales (CEPII). The corresponding data is available online at

http://www.cepii.fr/CEPII/en/bdd modele/bdd.asp.

Former Colonizer is British. This variable refers to an indicator variable that takes a value of 1 if the country’s

former colonizer was British and zero otherwise. This variable is part of the Geography database at the Cen-

tre d’Études Prospectives et d’Informations Internationales (CEPII). The corresponding data is available online at

http://www.cepii.fr/CEPII/en/bdd modele/bdd.asp.

Legal Origin Fixed Effects. This variable refers to the set of indicator variables that takes a value of 1 if the respective

country’s legal origin is British, French, German, Scandinavian, or Socialist and zero otherwise. The corresponding data is

available from the La Porta et al. (1999) study.

Major Religion Fixed Effects. This variable refers to the set of a country’s major religion shares for Protestants,

Catholics, and Muslims (as % of population in 1980). The corresponding data is available from the La Porta et al. (1999)

study.

Technological Frontier Variables

Genetic Distance to the Technological Frontier. This variable refers to the mean population-weighted country-level

FST genetic distance measure to various technological frontier countries (i.e., U.S., OECD, or Neo-Europe). The corre-

sponding data is available from the cultural distance database of Spolaore and Wacziarg (2016).

Linguistic Distance to the Technological Frontier. This variable refers to the mean population-weighted country-level

linguistic distance measure to various technological frontier countries (i.e., U.S., OECD, or Neo-Europe). The measures of

linguistic distance between any pair of languages is based on the phylogenetic language tree approach, which indicates the

number of common nodes that any two languages share within a global language tree classification. The corresponding data

is available from the cultural distance database of Spolaore and Wacziarg (2016).

Religious Distance to the Technological Frontier. This variable refers to the mean country-level religious distance

measure to various technological frontier countries (i.e., U.S., OECD, or Neo-Europe). Religious distance is measured as the

number of common nodes between any pair of religions based on a global categorization of religions. The corresponding data

is available from the cultural distance database of Spolaore and Wacziarg (2016).

Technological and Human Capability Variables

GDP per Capita. This variable refers to the purchasing power parity (PPP) adjusted output-side real GDP per capita dur-

ing the years 1981 to 2013 (expressed in 2011 USD). This variable has been constructed from the Penn World Tables database,

http://www.cepii.fr/CEPII/en/bdd_modele/bdd.asp
http://www.cepii.fr/CEPII/en/bdd_modele/bdd.asp
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Version 9.0 (Feenstra et al., 2015). The corresponding data is available online at http://www.rug.nl/ggdc/productivity/pwt/.

Research and Development. This variable refers to research and development expenditures in % of GDP during the

years 1981 to 2013. This variable is part of the Science & Technology statistics of the World Bank World Development

Indicators database. The corresponding data is available online at http://data.worldbank.org/.

Human Capital. This variable refers to a human capital index during the years 1981 to 2013. This index has been

constructed from the Penn World Tables database, Version 9.0, by combining the Barro and Lee (2013) years of schooling

database and information on the assumed rate of return to educational years, as suggested in Psacharopoulos (1994). The

corresponding data is available online at http://www.rug.nl/ggdc/productivity/pwt/.

Internet Users. This variable refers to the number of internet users (per 100 people) during the years 1981 to 2013. This

variable is part of the World Bank World Development Indicators database. The corresponding data is available online from

the Quality of Government (QoG) database (Teorell et al., 2017).

Fixed Telephone Subscriptions. This variable refers to the number of fixed telephone subscriptions (per 100 people)

during the years 1981 to 2013. This variable is part of the World Bank World Development Indicators database. The

corresponding data is available online from the Quality of Government (QoG) database (Teorell et al., 2017).

Mobile Cellular Subscriptions. This variable refers to the number of mobile cellular subscriptions (per 100 people) during

the years 1981 to 2013. This variable is part of the World Bank World Development Indicators database. The corresponding

data is available online from the Quality of Government (QoG) database (Teorell et al., 2017).

Social Value Variables

Trade Openness. This variable refers to the sum of exports and imports of goods and services over total GDP (measured

in % of GDP) during the years 1981 to 2013. This variable is part of the World Bank World Development Indicators

database. The corresponding data is available online from the Quality of Government (QoG) database (Teorell et al., 2017).

International Migrant Stock. This variable refers to the international migrant stock (measured in % of population)

during the years 1981 to 2010. This variable is part of the World Bank World Development Indicators database. The

corresponding data is available online from the Quality of Government (QoG) database (Teorell et al., 2017).

Freedom of Expression and Belief. This variable refers to the country’s freedom of media, cultural expression, religion,

academia, education, open and private discussion during the years 2004 to 2013. The relevant metric ranges from 0 = low

to 16 = high. This variable is part of the Freedom House database (Freedom House, 2016). The corresponding data is

available online from the Quality of Government (QoG) database (Teorell et al., 2017).

Civil Liberties. This variable refers to the country’s freedom of expression and belief, associational and organizational

rights, rule of law, and personal autonomy and individual rights during the years 1981 to 2013. The relevant metric ranges

http://www.rug.nl/ggdc/productivity/pwt/
http://data.worldbank.org/
http://www.rug.nl/ggdc/productivity/pwt/
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from 1 = low to 7 = high. This variable is part of the Freedom House database (Freedom House, 2016). The corresponding

data is available online from the Quality of Government (QoG) database (Teorell et al., 2017).

Quality of Governance Variables

Freedom from Corruption. This variable refers to the Transparency International’s Corruption Perception Index (CPI),

indicating the country’s level of freedom from corruption during the years 1995 to 2013. The relevant metric ranges from

0 = low to 100 = high. This variable is part of the Heritage Foundation database (Heritage Foundation, 2015). The

corresponding data is available online from the Quality of Government (QoG) database (Teorell et al., 2017).

Rule of Law. This variable refers to a composite index of a country’s rule of law during the years 2004 to 2013. The

relevant metric ranges from 0 = low to 16 = high. This variable is part of the Freedom House database (Freedom House,

2016). The corresponding data is available online from the Quality of Government (QoG) database (Teorell et al., 2017).

Independence of the Judiciary. This variable refers to a country’s independence of the judiciary during the years 1981

to 2011. The relevant metric is 0 = not independent, 1 = partially independent, and 2 = generally independent. This variable

is part of the Cingranelli et al. (2014) (CIRI) Human Rights database. The corresponding data is available online from the

Quality of Government (QoG) database (Teorell et al., 2017).

Property Rights Protection. This variable refers to a country’s degree of property rights protection during the years

1995 to 2013. The relevant metric ranges from 0 = low to 100 = high. This variable is part of the Heritage Foundation

database (Heritage Foundation, 2015). The corresponding data is available online from the Quality of Government (QoG)

database (Teorell et al., 2017).

Executive Constraints. This variable refers to a country’s executive constraints during the years 1981 to 2013. The

relevant metric ranges from 1 = low to 7 = high. This variable is part of the Polity IV dataset (Marshall et al., 2016). The

corresponding data is available online from the Quality of Government (QoG) database (Teorell et al., 2017).

Institutionalized Democracy. This variable refers to the country’s degree of institutionalized democracy during the years

1981 to 2013. The relevant metric ranges from 0 = low to 10 = high. This variable is part of the Polity IV dataset (Marshall

et al., 2016). The corresponding data is available online from the Quality of Government (QoG) database (Teorell et al.,

2017).

Instrumental Variables

Migratory Distance from East Africa (Ancestry-Adjusted). This variable refers to the migratory distance from

East Africa to the country’s modern capital city (in 1,000 km). This variable has been constructed by conditioning the

pre-historic migratory paths through five land-restricted way-points: namely Cairo, Egypt (30N, 31E); Istanbul, Turkey

(41N, 28E); Phnom Penh, Cambodia (11N, 104E); Anadyr, Russia (64N, 177E); and Prince Rupert, Canada (54N, 130W).

The calculation of the country’s migratory distance utilizes the great circle or geodesic calculation approach, as outlined in

Ramachandran et al. (2005). Geographic coordinates of the country’s modern capital city in decimal degrees are provided
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by the CIA’s The World Factbook. The corresponding country’s capital latitude and longitude coordinates are available

at https://www.cia.gov/library/publications/the-world-factbook/. This variable has been ancestry-adjusted to correct

for post-Columbian population flows since 1500 AD based on the World Migration Matrix data of Putterman and Weil (2010).

Pasture Land (Ancestry-Adjusted). This variable refers to a geospatial indicator (ranging from 0 = low to 1 = high) of

the fraction of land allocated to pasture. The raw data has a spatial resolution of 0.5 decimal degrees latitude × longitude

grid cells. The country-level measures have been constructed by averaging across 0.5 decimal degree grid cells of pasture

land within the country’s national border. The corresponding data is distributed by the Center for Sustainability and

the Global Environment (SAGE) at the University of Wisconsin and available online at http://nelson.wisc.edu/sage/data-

and-models/global-land-use/index.php. The country-level pasture land variable has been ancestry-adjusted to correct

for post-Columbian population flows since 1500 AD based on the World Migration Matrix data of Putterman and Weil (2010).

Elevation (Ancestry-Adjusted). This variable refers to the mean elevation value (in km) above the sea level. The raw

data has a spatial resolution of 0.0833333 decimal degrees latitude × longitude that has been spatially aggregated to 0.5

decimal degree grid cells. The country-level measures have been constructed by averaging across 0.5 decimal degree grid

cells of elevation values within the country’s national border. The raw data is distributed by the National Oceanic and

Atmospheric Administration (NOAA) and U.S. National Geophysical Data Center, TerrainBase, release 1.0 (CD-ROM),

Boulder, Colorado, and available online at http://nelson.wisc.edu/sage/data-and-models/atlas/maps.php. The country-level

elevation variable has been ancestry-adjusted to correct for post-Columbian population flows since 1500 AD based on the

World Migration Matrix data of Putterman and Weil (2010).

Agricultural Suitability (Ancestry-Adjusted). This variable refers to a geospatial indicator (ranging from 0 = low to 1

= high) of land suitability for agriculture. See the Agricultural Suitability index for additional details on data construction and

sources. The country-level land suitability for agriculture variable has been ancestry-adjusted to correct for post-Columbian

population flows since 1500 AD based on the World Migration Matrix data of Putterman and Weil (2010).

https://www.cia.gov/library/publications/the-world-factbook/
http://nelson.wisc.edu/sage/data-and-models/global-land-use/index.php
http://nelson.wisc.edu/sage/data-and-models/global-land-use/index.php
http://nelson.wisc.edu/sage/data-and-models/atlas/maps.php
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