
A cross-country empirical test of cognitive abilities and innovation
nexus

Sardor Azama,b,*
a Institute of Forecasting and Macroeconomic Research, 1 Movarounnahr Ave., Tashkent 100000, Uzbekistan
bWestminster International University in Tashkent, 12 Istiqbol Str., Tashkent 100047, Uzbekistan

A R T I C L E I N F O

Article history:
Received 22 August 2016
Received in revised form 15 November 2016
Accepted 12 January 2017

Keywords:
IQ
Intelligence
Economic complexity index
Innovation

A B S T R A C T

In this study we analyze the relationship between national cognitive abilities and innovational output
using data from 124 countries of the world. By employing cross-country IQ scores traditionally used by
psychological literature to represent national intelligence, and Economic Complexity Index as a novel
measure of innovation, our study shows that there is a positive connection between them. We use a
variety of tests to check the robustness of the nexus. Overall, our findings indicate that more intelligent
nations export more sophisticated and diverse products to the world market and thus are more
innovative. Therefore, developing countries should consider investing in human capital and related
institutions if they are to boost innovative capabilities and move up the technology ladder in producing
and exporting sophisticated and varied lines of products. This should bring them greater economic
diversity which could be a right lever in mitigating negative external shocks.

© 2017 Elsevier Ltd. All rights reserved.

1. Introduction

Recently there has been a growing body of development
literature that has pointed out the importance of producing and
exporting sophisticated goods in order to drive future economic
growth (Lall et al., 2006; Hausmann et al., 2007; Hidalgo et al.,
2007; Jarreau and Poncet, 2012; Berg et al., 2012). This strand of
research has firmly established that it does not matter how much
countries export, but what they export is more important for their
growth and prosperity (Hausmann et al., 2007; Lederman and
Maloney, 2012). Indeed, some products have greater complexity in
a way that they are associated with higher productivity and those
countries that lean on manufacturing and exporting such products
will eventually perform better than others.

It is no invention that producing and exporting sophisticated
goods certainly requires adequate level of human capital that spurs
innovation. It is this capital, based on which innovation leads to
greater productivity, competitiveness, and economic growth
(Mincer, 1984; Barro, 2001). For example, Lynn and Vanhanen
(2012) summarize 11 studies where national intelligence, a reliable
indicator of human capital (Jones and Schneider, 2006), is treated
as an important antecedent of various innovation metrics such as
academic publications, patents, technology exports, Nobel Prize

awards in literature, science and peace, etc. From among these
cognitive outputs the correlation of IQ turns out to be high enough
especially with academic publications (0.87), STEM, a measure of
excellence in science and technology (0.74), and so called
“intellectual autonomy”, which refers to the independence of
thought (Gelade, 2008, p. 717) (0.61). In line with these findings,
there is a reason to believe that human capital is “a key
requirement for the establishment and maintenance of effective
institutions . . . [and] the ultimate requirement for innovation,
efficient use of resources, and economic growth” (Meisenberg and
Lynn, 2011, p. 421).

Indeed, as micro level research suggests cognitively able
individuals show better performance in undertaking complex
tasks and duties. “More intelligent persons can better cope with
difficult cognitive demands, they make fewer errors, they are more
innovative and generally more productive” (Rindermann, 2012, p.
110). This may then translate into a production of more diversified
and sophisticated exports.

After all, extant literature suggests that intelligence brings
about innovation through various channels.

First, innovation, the act of introducing a novel product (service)
to the market (Acs and Audretsch, 1988), is often a result of a
process whose success relies on both formal and informal
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interactions and exchanges of knowledge (knowledge spillover)
among various economic agents (Doh and Acs, 2010). In light of
this it can be claimed that social capital is an important causal
element of innovation. For example, by analyzing the survey data
administered to 440 manufacturing firms in one of the regions of
Canada, Landry et al. (2002) show how diverse forms of social
capital contribute to the increase of innovation within firms, and
certain types of it (e.g. research networks) even determine the
radicalness of innovation. A study by Doh and Acs (2010) supports
the necessity of building strong social interrelationships in today’s
knowledge- and network-based economy. Indeed, the importance
of social capital in inducing innovation can at least be character-
ized by lowered transaction costs (information costs, coordination
costs, contract and law enforcement costs etc.) among firms and
between them and other economic agents (Maskell, 2000). From
this stance it can be argued that there is a higher intensity of
innovation in countries with more intelligent populations who are
more willing to collaborate in favor of long-term rewards
(Shamosh and Gray, 2008; Salahodjaev, 2015).

Second, a slightly different approach could be the so called O-
ring theory. Initially suggested by Kremer (1993), the theory states
that positive assortative matching, according to which individual
laborers (in our case scientists and other types of innovators) with
similar levels of skills tend to team up with each other, brings about
per capita productivity increases in countries. This channel can be
best explained by examples. Firms with the most advanced
technology are better off hiring highly skilled workers, but those
employing an average class of technology should hire appropri-
ately skilled laborers, not highly skilled ones. By the same token, in
different areas it is more productive if high IQ agents interact with
each other, and low IQ individuals would gain more if they
cooperate with more experienced individuals of comparable IQ
level. According to the O-ring theory, this type of same IQ level
clustering increases collective intelligence and leads to greater
productivity. In a cross-country scale, the O-ring theory explains
why those countries that have small differences in IQ levels may
have significantly higher differences in income: it is a collective
impact of individual country’s IQ level (because of positive
assortative matching or clustering) that creates its productivity
level (Jones, 2011, 2013). This is why the effect of IQ on overall
productivity is higher across countries than across individuals
(Burhan et al., 2015). Therefore, the O-ring theory should be
regarded as an important channel through which intelligence
influences innovation.

Third, another strand of literature assert that it is not mean
intelligence, but the IQ level of the so called smart fractions –

intellectual classes with the highest abilities in a country (e.g. top
1% or 5%) � that push ahead with innovation (e.g. see Coyle et al.,
2016; Rindermann, 2012). For instance, using a cross-national data
on more than 110 countries, Gelade (2008) pinpoints these
cognitive elites with IQ levels greater than 140 as a primary
driver of patent rates and GDP. They affirm that in those countries
with a greater proportion of smart fractions more technological
knowledge circulates and more innovation takes place than in
other countries (Gelade, 2008, p. 711). This sort of literature further
regards the abilities of smart fractions as “more important for
country differences in wealth, nations’ intellectual excellence and
political attributes of societies than the average ability or the
ability level of a non-smart fraction” (Rindermann et al., 2009, p.
20) because “highly able intellectual classes are necessary to
manage growing complexity in technology, economy and everyday
life” (Rindermann, 2012, p. 111).

Combining all three channels, we hereby argue that intellectual
classes include not only smart individuals on their own (smart
fractions theory), but their clusters around firms (O-ring theory)
where they rely on social interactions (social capital channel) to

innovate and be more productive. Since literature suggests that the
probability of exporting is high among productive firms and those
that are not productive usually work for the domestic market
(Wagner, 2007; Pertl and o Polanec, 2007), the suggested
theoretical blend can readily be justified by the empirical finding
that positive link between firm productivity and exports is
attributed to the firm’s innovation decisions (Cassiman et al.,
2010).

Whilst a recent study by Squalli and Wilson (2014) has first
provided a test of the intelligence-innovation hypothesis using
data on US states, our contribution in this paper is to investigate
how persistent the hypothesis is in a cross-country scale based on
the above discussed theoretical channels. We use different sets of
variables and employ a variety of statistical methods to check the
robustness of our results. The intelligence-innovation nexus is
tested on a sample of 124 nations. The Economic Complexity Index
is used as a measure of innovation since it represents materialized
innovations and is a better measure of innovation given some
problems inherent to traditional proxies of innovation such as
patents rate and R&D expenditure (e.g. see Sweet and Maggio,
2015; for a detailed discussion). After controlling for endogeneity
our findings show that one standard deviation unit increase in
national IQ scores is associated with a 0.069 standard deviation
units increase in the economic complexity, ceteris paribus.

The paper proceeds in the following way: Section 2 is on data
and methodological issues; Section 3 provides econometric
results. Robustness tests of findings are presented in Section 4;
and Section 5 concludes.

2. Econometric model and data

2.1. The model

To get the quantitative impact of IQ on innovation, we estimate
the following regression model:

ECIi ¼ bo þ b1IQi þ bxCVi þ ei ð1Þ
where the dependent variable is Economic Complexity Index, ECI;
IQ is an average national intelligence; and CV is a vector of control
variables.

2.2. Data

2.2.1. Dependent variable
The Economic Complexity Index (ECI) ranks countries of the

world according to the level of diversification and complexity of
their export baskets. The idea is that the state of production of
goods reflects the existing productive knowledge in a society. It is
based on the realistic assumption that those countries that export
more complex as well as a larger number of different goods are
typically more economically developed and have higher potential
for future growth. As such, the index features two dimensions of
goods produced and exported:

a) The state of complexity: goods produced within chemical and
machinery industries can be attributed to complex products
whereas those that are raw and purely agricultural are
considered to be less complex products.

b) The state of diversification: the number of goods the country
can produce (how diversified the export is) and export refined
by the number of countries able to make those goods (how
ubiquitous the export is) can represent the level of diversifica-
tion of the country.

S. Azam / International Journal of Educational Development 53 (2017) 128–136 129



https://isiarticles.com/article/156155

