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Article

Regional Development
and Creativity

Emanuela Marrocu1 and Raffaele Paci1

Abstract
The aim of this article is to assess the role played by creativity and other components
of human capital on the process of economic growth for 257 regions in the twenty-
seven-member countries of the European Union. We first decompose the regional
human capital endowment to distinguish between the educational component (the
share of individuals with a university degree) and the creativity component, which
considers the actual occupations of individuals in specific jobs like science, engineer-
ing, education, arts, and entertainment. We define three nonoverlapping categories
of human capital (creative graduates, bohemians, and noncreative graduates), which
are simultaneously included in a spatial model as determinants of regional growth
measured by labor productivity. After extending the analysis to control for other
relevant factors which may affect regional development, such as physical, technolo-
gical, and social capital, cultural diversity, industrial and geographical characteristics,
we provide robust evidence on the growth-enhancing effects of graduates, in partic-
ular for those of the creative category.

Keywords
human capital, creativity, regional growth, spatial model, Europe

Introduction

The role of creative people as one of the main drivers of economic performance at

the regional level has received a huge amount of interest since the publication of

Florida’s seminal book in 2002. The idea that the presence of individuals working
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in creative jobs like sciences, education, culture, and arts enhances local develop-

ment has been perceived especially among policy makers. It is now rare to see a

metropolitan or a regional development plan which does not include among its stra-

tegic goals the attraction of creative individuals as the key determinant of local

growth. According to Florida, the local economy greatly benefits from the presence

of creative individuals since their main attitude is to identify problems, discover

original solutions, generate new ideas, and new technology. All these activities are

supposed to create a favorable environment for the attraction of new firms and to

generate a virtuous circle that enhances regional development.

At the same time, academic researchers have promptly disputed Florida’s defini-

tion of creative class for being too broad and vague to be applied in empirical models

of regional performance. More specifically, the focus of the debate has shifted to

how to discriminate between the creative and the education components, both of

which are essential in several occupations. Indeed, if we look at the list of creative

occupations proposed by Florida it clearly turns out that most of them (medical doc-

tors, engineers, lecturers, and so on) require the achievement of a university degree.

This strong overlapping between creativity and the traditional measures of human

capital, like educational attainment, has been remarked by Glaeser (2005) who

claims that creativity does not generate an independent effect on local performance.

As a matter of fact, while the empirical literature has provided robust evidence on

the role played by human capital on economic growth, even when the analysis is

performed within quite different settings (data sets, geographic units, time periods,

econometric methodologies, and controls), the evidence of creativity in enhancing

economic development is still debatable. The contrasting results provided are largely

due to the lack of a clear-cut definition of what creativity is meant to entail from an

economic perspective. Overall, the unclear identification of the creative and

education components in the empirical analyses generates a measurement problem

inducing either multicollinearity or omitted variable bias. In both cases, this leads

to confusing evidence as the effects of creativity on local performance are inade-

quately estimated.

A proper discrimination between the education and creativity components of

human capital is of paramount importance for both academics and policy makers

alike, especially for those in charge of advising and implementing development

policies at the local level. Is it better to support the accumulation of high human cap-

ital per se, or policies should aim at attracting graduates in specific fields, such as

those related to science and technology? From a labor market perspective, should

the policy emphasis be placed on creative jobs as these can trigger the formation

of further jobs by exploiting their innovative potential?

In this article, we aim to address these questions by analyzing the role played by

creativity and other components of human capital on the process of economic

growth for 257 regions of the twenty-seven European Union (EU) member countries

over the period 2002–07. To overcome the creativity–education overlapping issue,

we build on a previous contribution of ours, Marrocu and Paci (2012), where we
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proposed a novel classification in order to derive three nonoverlapping categories of

human capital—creative graduates, bohemians, and noncreative graduates—

obtained on the basis of the information available on people holding a university

degree, the education component, and on individuals’ actual occupations in

specific jobs, the creativity component.

In this article, we move forward with respect to Marrocu and Paci (2012), where

after addressing the measurement problem of human capital indicators we analyze

the impact of creativity on the level of total factor productivity (TFP), since in the

present contribution we assess the role of education and creativity as key determi-

nants of regional development. Following the standard approach adopted in the

growth literature (starting from the seminal contribution by Mankiw, Romer, and

Weil 1992), we measure regional development in terms of the growth rate of labor

productivity. This measure is preferred with respect to employment growth, largely

used in the literature on creativity, since the latter does not account for the process of

production restructuring, which often implies a labor reduction to achieve a good

performance of the local economy. However, in order to compare our findings with

previous literature, we also analyze models for employment growth, while TFP

growth is considered as an alternative indicator of economic dynamics for robust-

ness checks.

Another original contribution of this article is that the sensitivity of the effects

related to education and creativity are assessed by extending the analysis to control

for a wide set of relevant factors. These include physical, technological and social

capital, cultural diversity as well as industrial and geographical characteristics, all

of them are supposed to remarkably shape regional development patterns. Finally,

in order to capture the possible interdependence among the geographical units we

carry out our empirical investigation within a spatial econometric framework.

The article is organized as follows. The second section discusses the literature on

creativity and its role in regional development. The third section deals with data

measurement issues for both the human capital variable and the regional control

variables. In the fourth section, the empirical models and some methodological

issues are discussed. The results for the basic model are presented in the fifth section

together with a robustness analysis for alternative classifications of the human cap-

ital variables and for different specifications of the dynamics of the economic per-

formance. Followed by the sixth section which presents an extension of the basic

model with the introduction of a set of control variables which characterize the local

environment. Finally, the last section concludes.

Literature Review

As we have pointed out in the Introduction, the empirical literature has provided

robust evidence on the key role played by human capital, usually measured by edu-

cation attainments, in influencing productivity levels and growth. In his seminal

paper, Lucas (1988) identified human capital as the key factor in fostering

356 International Regional Science Review 36(3)

 at UNIVERSITA' DEGLI STUDI DI CAGLIARI on July 9, 2013irx.sagepub.comDownloaded from 

http://irx.sagepub.com/


endogenous growth and afterward the significant role of education has been widely

recognized at the country level (Mankiw, Romer, and Weil 1992; Benhabib and

Spiegel 1994) and also at the regional level (Moretti 2004; Ramos, Suriñach, and

Artı́s 2010; Dettori, Marrocu, and Paci 2011). Moreover, the growth-enhancing

effect of human capital is becoming even more relevant at the regional level since

the differences in human capital endowments across regions tend to increase due

to local agglomeration effects (Berry and Glaeser 2005) and to spatial flows of

skilled people (Faggian and McCann 2006, 2009).

There are still several open questions related to how to measure human capital in

general, how to distinguish between its education and creativity components,

whether there are significant differences in the effects of such components when

they are analyzed as economic performance drivers.

Since Florida’s (2002) seminal contribution, the concept of creativity, as an influ-

ential driver of local performance—deemed to be even more powerful than educa-

tion—has attracted the attention of scholars and policy makers. Florida’s idea is that

the local economy greatly benefits from ‘‘creative’’ individuals, defined as people

employed in occupations like sciences, engineering, education, culture, arts, and

entertainment. These people, often labeled as ‘‘creative class,’’ fulfill the role of

identifying problems, discovering original solutions, generating new ideas and new

technology, and all these functions are expected to favor regional development.

However, from the very beginning there has been a dispute over Florida’s defi-

nition of creative class, which has been criticized on the ground of being too broad

and vague to be applied in empirical models for assessing the determinants of

regional performance. For instance, Markusen (2006) describes the definition of

creative class as a generic category which assembles several occupations with very

little in common. On the same vein, McGranahan and Wojan (2007) criticize

Florida’s creative class for being excessively varied since it includes also several

technical jobs. The need to reduce the number of different occupations included

in the definition of creative class is also suggested by Comunian, Faggian, and Li

(2010) since the high level of heterogeneity reduces the explanatory power of the

empirical evaluation. In general, most empirical works start discussing the meaning

of creative class and then propose their own classification of creativity, which

depends mainly on the specific aim of the study and on the data available.

Closely related to the definition issue is the debate on how to discriminate

between the creative and the education components inherent in several occupations.

In general, as we have previously underlined, education has been widely used to

measure the human capital endowments of the economies and thus to assess its role

on economic performance. At the same time, if we look at the list of creative occu-

pations proposed by Florida, it is quite evident that most of them require the attain-

ment of a high education degree. Just to give some examples, it is plain that to work

as a medical doctor or an engineer or an architect one needs a university degree. This

strong overlapping between creativity and the traditional measures of human capital

like educational attainment has been first remarked by Glaeser (2005) who disputes
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that creativity may exert an independent effect on local performance.1 This issue is

usually acknowledged in the theoretical literature, but it is often neglected in empiri-

cal investigations.

In what follows, restricting our attention to the empirical studies directly related

to the analysis presented in this article, we provide a brief account on the most salient

results provided on the role played by creativity on regional performance. Table 1

summarizes the contributions which refer to different geographical contexts, like the

U.S. metropolitan areas, the regions of Northern European countries like the Nether-

lands (NL), Germany (DE), Sweden (SE), Finland (FI), Norway (NO), Denmark

(DK), and the regions of the EU.

Glaeser (2005), in a critical review of Florida’s (2002) book, estimates a simple

cross-section model of population growth in the U.S. metropolitan areas over the

1990s where an indicator of schooling (population with a bachelor’s degree) is

included as an explanatory variable along with alternative measures of creativity.

The results show that once one controls for the traditional measure of human capi-

tal—education—all the creative indicators become irrelevant, proving that creativity

per se does not exert a direct effect on local economic performance. Rausch and

Negrey (2006) show that the creative class has an unexpected negative impact on

the growth of the gross product for U.S. metropolitan areas if an educational attain-

ment measure is also included together with other control variables like diversity,

tolerance, technology, and territorial characteristics.

Similar results are found by McGranahan and Wojan (2007), who extend the

analysis to the rural U.S. counties and employ a restrictive definition of creative

occupations (termed ‘recast creative class’). Controlling for a full set of local fea-

tures, they show that creativity has a positive and significant effect on employment

growth. Also in this contribution the issue of a high overlapping among the creativity

and education variables, although acknowledged, is not addressed in the econo-

metric estimation, so that, when the two variables are included together in the same

regression, the endowment of graduates turns out to be not significant as a clear indi-

cation of a multicollinearity problem.

A different approach in dealing with the overlapping between the concepts of

creativity and education is followed by Donegan et al. (2008) who assess the role

played by creative core, bohemians, and graduates by including them one at a time

in a cross-section model of employment and income growth for U.S. metropolitan

areas. None of the human capital variables shows a statistically significant impact

on employment growth; on the contrary, both creatives and graduates have a positive

influence on income dynamics, while the bohemians’ component remains irrelevant.

Another contribution on the U.S. metropolitan areas is given by Florida, Mellan-

der, and Stolarick (2008) who show that, within a path model of regional develop-

ment system for the year 2000, the creative class influences only the level of labor

productivity (proxied by the average wage level), while the educational attainments

positively affect the regional income level as well. The same methodological frame-

work is used by Mellander and Florida (2011) to analyze per capita wage level for
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eighty-one labor market areas in Sweden. In this case, bohemians turn out to be

significantly associated with labor productivity, while no relevant effect is found for

both creative class and graduates. In both contributions great attention was devoted

to accounting for differences among the various groups of creative occupations, but

the crucial issue of assessing to what extent the effects of creativity are overstated by

the concurrent influence of graduates remained unaddressed.

Continuing the review of the contributions referring to the European context,

Marlet and van Woerkens (2007) analyze the case of fifty cities in the Netherlands

within a cross-section model of employment growth and controlling for various

characteristics of the local environment like diversity, congestion, and unemploy-

ment. They include the three human capital indicators in pairs and find that the crea-

tive class measures outperform the conventional education indicators; moreover,

bohemians show a strong impact on regional performance which, however, cancels

out if Amsterdam is excluded.

Contrasting results are found by Boschma and Fritsch (2009) within a spatial

error model of employment growth applied to NUTS3 regions in the Netherlands

and Germany. In order to avoid multicollinearity problems, they consider the various

proxies of human capital one at a time; they show that the education indicator

outperforms the creative class measures in the case of German regions, while for the

Dutch regions all variables significantly affect employment dynamics. The

economic dynamics of the German regions, measured in terms of employment or

labor productivity growth, is also analyzed by Wedemeier (2010). He controls for

diversity, population growth, and production specialization, while the educational

component of human capital is not considered. It turns out that labor productivity

growth is positively affected by the creative class, which however does not influence

employment dynamics. Finally, Andersen et al. (2010), in a simple partial correla-

tion framework applied to four Nordic countries (Denmark, Finland, Norway, and

Sweden), show that the creative class is positively associated with employment

growth only for the case of the large city regions, when all regions are considered

the correlation is no longer significant; the opposite outcomes are found for the

schooling measure.

Marrocu and Paci (2012) introduce the three nonoverlapping categories of human

capital and analyze their impact on the TFP level in 2007 for the EU27 regions by

employing a spatial error model. The results show that the regional efficiency levels

are positively affected by creative graduate people and, with a lower elasticity, by

graduate employed in noncreative jobs, while the bohemian group does not show

any relevant effect.

In general, the evidence provided so far does not permit to draw a consistent and

unambiguous conclusion on the economic role of creativity: it is not simple to

directly compare the various contributions, given the differences in the measurement

of regional performance, in the definition of creative class, in the inclusion of

education measures, in the controls for local environment indicators and in the

econometric methodology adopted. Overall, a critical drawback emerges from the
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review of the empirical literature. The unclear identification of the creative and edu-

cation components generates a measurement problem, which in the econometric

analyses has often led to either multicollinearity if the two measures are included

together or an omitted variable bias if they are included one at a time. In both cases,

this induces confusing evidence as the effects of creativity on local performance are

inadequately estimated. Therefore, in order to attain a more accurate evaluation of

their impacts on regional development, in this article we adopt the approach

proposed in a previous contribution of ours (Marrocu and Paci 2012) to disentangle

the education and the creativity components of human capital. Our procedure is

presented in detail in the next section.

Data Description

In this section, we present the whole set of explanatory variables used in our empiri-

cal investigation as potential determinants of economic development at the regional

level. We start with the description of the human capital indicators (see Table 2) and

then we present the contextual variables that account for several characteristics of

the regional environment. Throughout the econometric analysis we consider 257

regions of the twenty-seven EU member countries; for the vast majority of the coun-

tries we use the NUTS2 level, while for some small states (Cyprus, Denmark, Esto-

nia, Lithuania, Luxembourg, Latvia, Malta, Slovenia) the national level is

considered.2 We limit our analysis of the growth process to the period 2002–07 due

to the lack of longer time series at the regional level for the variables considered. It

should be remarked that the economic performance during this period is not affected

by the pervasive financial crisis that has been gripping the world economy since the

year 2008. The data sources and definition for all the variables are reported in Table

3, while the summary statistics are presented in Table 4.

Creativity and Education Indicators

As we have seen in the previous section, one of the crucial issues in the debate on the

influence of creativity on regional performance is the definition and measurement of

creative population and its distinction with respect to the highly educated one.

Indeed, there is a large overlapping between the two measures of human capital—

education and creativity—which, if not properly dealt with, may cause estimators

to be biased or to exhibit an incorrectly estimated variance. As already emphasized

in the introductory section, the overlapping issue would be straightforwardly solved

if detailed information on each individual education attainment and on his or her cur-

rent occupation were available; unfortunately, such micro-level data are not col-

lected at regional level for the countries considered.3

Therefore, to tackle this problem, in a previous contribution (Marrocu and Paci

2012) we developed a classification of human capital measures which, combining
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the two different data sources on occupations and education attainments, defines the

following three nonoverlapping categories.

Creative graduates, who include scientific, life sciences, health, teaching and

social sciences professional occupations (this group corresponds to the one

usually referred to as ‘‘super creative core’’ or ‘‘creative core’’ in the existing

literature).

Bohemians, consisting of artistic, entertainment, and fashion professionals.

Noncreative graduates, obtained as the difference between the total number of

employed people who has attained at least a university degree (ISCED 5-6) and

the creative graduates; this category mainly includes legislators, government

officials, managers, business and legal professionals, technicians and associate

professionals.4

The occupations included in the creative graduates group require, in general, the ter-

tiary level of education and therefore these individuals are simultaneously graduates

working in creative occupations.5 The second category, bohemians, includes several

creative occupations like writers, painters, musicians, actors, designers, athletes, and

many others. We assume that in these occupations the creative component, related to

individual talent, is essential and predominant with respect to the educational one

and thus we maintain that all bohemians are creative and did not graduate.6 The third

Table 2. Creatives and Graduates.

Code (a) Occupation

Creative graduates (core creative class)
21 Physical, mathematical, and engineering science professionals
22 Life science and health professionals (except nursing)
23 Teaching professionals
243 Archivists, librarians, and related information professionals
244 Social science and related professionals

Bohemians
245 Writers and creative or performing artists
347 Artistic, entertainment and sports associate professionals
521 Fashion and other models

Noncreative graduates (nonexhaustive list)
11 Legislators, Senior government officials
12 Directors and chief executives
13 General managers
223 Nursing and midwifery professionals
241 Business professionals
242 Legal professionals

(a) International Standard Classification of Occupations (ISCO 88).
Source: Marrocu and Paci (2012).
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category, noncreative graduates, includes all employed individuals who hold a uni-

versity degree but are not already considered in the creative graduates group. The

identification of these three nonoverlapping groups provides a working distinction

between the formal education and the creativity components of human capital and

it allows us to overcome the multicollinearity or the omitted variable problems,

which have often affected previous empirical contributions.

It is worth highlighting that our human capital classification criteria address the

measurement problems related to the unclear definition of what creativity should

entail at the regional level, strongly conditioned by the lack of individual, micro-

level data. As already emphasized, when a clear definition of creativity is missing

this leads to the use of inadequate proxy variables, which in regression analysis

induce the estimation problems mentioned above.

Our proposed procedure thus aims to remove the overlapping among the human

capital components arising from the use of hasty and vague definitions of creativity.

As a result, our reclassification procedure does not affect the genuine correlation

among the geographical distribution of the three human capital components as it

is due to their underlying fundamental determinants. As a matter of fact, the cor-

relation coefficient between the regional distribution of creative graduates and

noncreative ones is 0.54, the one between creative graduates and bohemians is

0.64 and, finally, the one between noncreative graduates and bohemians is just

0.40. The value of the first coefficient is reasonably due to the fact the two groups

share the education determinant, while the value of the second one may be attrib-

uted to the talent fundamental. The noncreative people and the bohemians are the

groups with less in common, in terms of both education and creativity, and this

results in the lowest correlation coefficient.7

We now present a brief description of the main features of the human capital vari-

ables. Starting from the occupation measures provided by the labor force survey, in

Table 4 we report that the creative people in the European territory represent 5.9% of

population aged twenty-five and over.8 The great majority of them is employed in

occupations requiring a degree and therefore it constitutes the creative graduate

group (5.3%), while only 0.6% of population belongs to the bohemians’ group.

On the other hand, the share of employed population holding a degree counts for

12.5%; among them 5.3% of population are employed, as we have seen, in the crea-

tive occupations and thus the remaining 7.2% are the noncreative graduates.

Looking at the territorial distribution of human capital variables reported in

Figure 1, the creative graduates show a well-defined spatial divide with the highest

values displayed in Northern Europe while the Southern and Eastern countries show

a lower number of creative graduates. More specifically, the creative graduate group

is larger, as expected, in the capital cities (Stockholm, Helsinki, Paris, Bucharest,

Prague, Amsterdam) and in other regions, close to the capital city, which host

well-known universities (Utrecht, Oxford, Louvain-la-Neuve). The bohemian group,

when compared to the other human capital indicators, presents a more concentrated

spatial distribution, as it is confirmed by the higher value of the variation coefficient
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(0.79). The region with the highest proportion of bohemian population is Inner

London (4.4%), followed by other cities like Amsterdam, Stockholm, Outer London,

Hamburg, Prague and Berlin. The third component, the active individuals with a

degree not employed in creative jobs, shows a spatial distribution characterized

by a strong national pattern. High values can be found for all regions in Spain,

France, United Kingdom, Germany, and the Netherlands and also in the Scandina-

vian and Baltic countries. On the other hand, low values appear almost uniformly

distributed for the other Southern and Eastern countries.

Contextual Variables for Regional Characteristics

The EU is characterized by a high degree of regional heterogeneity and there-

fore in evaluating the role of creativity and education on regional development

Figure 1. Creativity and education indicators. A, Creative graduates (percentage of popu-
lation aged 25 and over). B, Bohemians (percentage of population aged 25 and over).
C, Noncreative graduates (percentage of population aged 25 and over).
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it is important to control for other institutional and economic factors (Asheim

and Hansen 2009; Rodriguez-Pose and Crescenzi 2008). In particular, in our

empirical model we consider a wide set of control variables, which includes the

endowments of tangible and intangible assets—like physical capital, technologi-

cal capital, social capital and cultural diversity—and production specialization

indicators.

It is well known that the performance of the local economy can be influenced

by the stock of physical capital, which is computed by applying the perpetual

inventory method on investment series over the period 1980–2001, and it is then

divided by units of labor. From Table 4, it is possible to notice the strong dif-

ferences among regions in the level of the capital labor ratio for 2002, it ranges

from 2.8 to 1,860, indeed the coefficient of variation turns out to be very high

(CV ¼ 1.4).

Technology is, at least partially, a public good so that firms and regions benefit

from the availability of technological capital, as originally suggested by Griliches

(1979) in the so-called knowledge-capital model. In this article, as an indicator for

technological capital, we use R&D expenditure per thousands inhabitants. Also for

this variable there is a high degree of disparity in the regional endowment of tech-

nological capital (CV ¼ 1.2). In general, the cluster of high-innovative regions

embraces the Scandinavian countries, most German regions plus some regions in the

United Kingdom, France, and Northern Italy; while all Southern and Eastern Eur-

opean regions are characterized by very low levels of technological capital. In the

econometric analysis, as a robustness check, we also employ the stock of patents per

thousands inhabitants in the years 2000–2002.

Regional productivity growth is also influenced by social capital, which repre-

sents a very relevant intangible asset, but often neglected in economic analyses

(Temple and Johnson 1998). Social capital is a complex feature of social organiza-

tion—represented by strong ties, shared norms and trust—which improves the

efficiency and the economic performance of the local society by decreasing the

transaction costs and by facilitating the coordination among actors (Knack and

Keefer 1997). It is not an easy task to measure a phenomenon as complex, and often

informal, as social capital (Glaeser, Laibson, and Sacerdote 2002), especially when

we need to appraise it at the regional level for the whole of Europe.9 Following La

Porta et al. (1997), in this article as a proxy for regional social capital we use the

level of ‘‘trust’’ measured by the share of population who state their belief in people’s

helpfulness, as reported by the European Social Survey.10 The share of population

declaring high levels of trust is unevenly distributed in the EU, ranging from a

minimum value of 26% in Calabria (Italy) to a maximum value of 96% in Itä-Suomi

(Finland). In general, there is a clear geographical pattern, with the Northern and

Western countries showing higher levels of trust with respect to the Southern and East-

ern countries. As a robustness check, we also proxied social capital with an alternative

indicator, the level of safety feeling; it is computed as the share of population who

reports feeling very safe when walking alone in their own local area after dark.
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According to Florida (2002), diversity and heterogeneity are the key ingredients

of economic dynamics and the traditional social capital might have adverse effects

on growth as it induces conformism and attitudes less inclined to innovativeness.

Diversity among individuals is expected to favor approaches which are more

open-minded, meritocratic, and tolerant. Dissimilarity is what makes a socioeco-

nomic environment more stimulating as it fuels self-expression, creativity, innova-

tion, and eventually economic growth. Although the role of diversity is not at all new

to economic analysis, since it dates back at least to Jacobs (1961), who discussed the

importance of both firms’ and individuals’ diversity, there is still limited empirical

evidence on its growth-enhancing effects, in particular for the case of European

regions. Thus, as an additional control variable we include the degree of cultural

diversity of each region proxied by the share of foreign population from the 2001

Census data. A similar measure has been already used by Ottaviano and Peri

(2006) for the U.S. cities and by Bellini et al. (2013) for the European regions. The

idea is that foreign people, who are usually younger and more dynamic, bring diver-

sified backgrounds in the new country of residence and this facilitates the diffusion

of new ideas and increases in productivity for the whole economy. The average share

of foreign born population in Europe is 6.7% and this value exhibits a high

variability going from the minimum level of 0.24% in the Romanian region

of Sud-Vest Oltenia to the highest value of 38% in Brussels. High values

are displayed by capital cities like London, Luxembourg, Wien, Paris, and

Stockholm, while in most of the Eastern countries’ regions the share of foreign

born population is very low. To appraise openness to cultural diversity we have

also used an indicator of tolerance measured by the share of population who, in

the European Values Study (EVS),11 has not stated to ‘‘dislike immigrants or

foreign workers’’ as their own neighbors.

In our empirical models we consider both social sources of economic growth, the

one stemming for similarity—trust—and the one coming from dissimilarity—foreign

population—as complementary, rather than opposite, drivers of economic growth.

Finally, we have controlled for the regional production structure with the inclu-

sion of two alternative indicators of the relative specialization in the knowledge-

intensive services (KIS) and in the manufacturing sectors, which is expected to con-

siderably shape regional productivity dynamics (Marrocu, Paci, and Usai 2013).

More specifically, since the KIS sectors are more efficient and dynamic, we

expect that regions specialized in these sectors exhibit a higher productivity

growth; while the opposite relationship should result for the manufacturing

specialization. It should be remarked that currently in Europe the knowledge-

intensive regions are largely located in the advanced Western countries, whereas

Eastern regions are mainly specialized in manufacturing. For instance, the top ten

regions for knowledge-intensive sectors are in the United Kingdom, Luxembourg,

the Netherlands, and France; while the top five manufacturing regions are in the

Czech Republic, Hungary, and Romania and among the top ten there is only one

German and one Italian region.
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Model Specification and Methodological Issues

Specification of Empirical Models

The role played by human capital—considering both its education and creativity

components—in determining growth performance of the European regions is first

analyzed by means of a basic empirical model, specified as follows:

_yi;2002�07 ¼ aþ b human capitali;2002 þ d yi;2002 þ ei;2002�07: ð1Þ

where i ¼ 1,2, . . . , N ¼ 257 regions. Note that the right-hand side variables are

included at their initial year value to deal with endogeneity issues, as explained in

greater detail below. The dependent variable is the annual average growth rate of

labor productivity computed over the period 2002–07 for each region included in the

sample. In order to consider both the education and creativity components of human

capital, the corresponding variables’ vector in equation (1) includes the three nono-

verlapping categories of creative graduates, noncreative graduates, and bohemians,

which are log-transformed and expressed in per capita terms with respect to the

resident population aged twenty-five and over. The level of labor productivity with

reference to the initial year 2002 is included in order to account for possible conver-

gence dynamics, as predicted by the conditional convergence or catching up models.

In equation (1), the term a represents the intercept; b is a vector of coefficients

measuring the effect of human capital components on the response variable; d is the

parameter related to the existence of convergence dynamics, it is expected to exhibit

a significant negative sign, thus ruling out divergent or explosive kind of growth

processes; e is an i.i.d. error process.

The choice of labor productivity as dependent variable in model (1) is motivated

by the extensive empirical literature on economic growth analysis. In the context of

cross-country regressions, the output-per worker growth models were operationa-

lized by Mankiw, Romer, and Weil (1992) by assuming that aggregate output is

determined by a three-factor (labor, physical capital and human capital) Cobb–Dou-

glas production function. Since their influential work, a virtually endless number of

papers have been published, whose strengths and limitations are exhaustively

appraised in the recent survey by Durlauf, Johnson, and Temple (2009).

Moreover, although in reviewing the literature on the effects of creativity we have

reported that the most commonly analyzed measure of regional development is

employment growth, we argue that such an indicator is not adequate since it cannot

account for the process of production restructuring which has been going on in

Europe over the last decade. As a result of the integration and enlargement

processes, production restructuring has often entailed a reduction in the labor input

in order to achieve a good performance of the local economy. Therefore, labor

productivity represents a more comprehensive indicator, which at the same time

permits to account for both production enhancements and increased efficiency.

In order to carry out comparisons with previous contributions, in the subsequent
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analysis we also estimate the basic model for employment growth; as a robustness

check, we consider an alternative indicator of regional economic development,

represented by the growth rate of TFP.

As far as the human capital variables are concerned, in section 5 we address the

effects of possible misclassifications in deriving the three human capital indicators

and then we consider some finer decompositions of both the creative graduates and

noncreative graduates groups. For the first group, the decomposition is based on the

jobs’ creativity content, in order to get some insights on the potential growth-

enhancing features of several specific occupations, such as those related to science

professionals, which are generally believed to foster positive economic outcomes.

For the noncreative graduate group, we test whether leading professions, such as

those of directors and general managers, exhibit a significantly larger impact with

respect to the other noncreative occupations.

In section 6, we extend the basic model to check whether the effects associated

with human capital are robust to the inclusion of an array of control variables, the

main extended specification is reported in equation (2):

_yi;2002�07 ¼ aþ b human capitali;2002 þ g set of controlsi;2002 þ d yi;2002 þ ei;2002�07:

ð2Þ

Model (2) differs from the basic model because it includes a set of control variables,

whose estimated coefficients are gathered in the g vector. All the other terms are the

same as reported above in describing model (1).

As explained in section 3.2, the control variables are expected to capture relevant

features of the regional productive context. More specifically, besides the initial

period level of the physical capital, they comprise proxies for the local endowments

of technological capital and social capital in relation with the degree of diversity,

openness, and tolerance of the social environment. Additional variables are also

included to control for different specialization patterns across the European regions

and to account for some geographical characteristics. In our empirical models, the

geographical determinants of the growth process are captured by including a dummy

variable for the convergence regions, defined as those regions whose per capita gross

domestic product (GDP) is below the 75% EU average threshold, and two dummy

variables for Bulgarian and Romanian regions since their countries formally joined

the EU at the end of the period considered in our growth analysis.12

Moreover, we investigate the existence of regional correlation, likely due to

geographical features, by following the testing procedure specifically designed to

detect spatial dependence.

Methodological Issues

The proposed empirical specifications could be affected by endogeneity problems,

due to reversal causality, omitted regressors, especially related to unobservable
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factors as it is the case for productivity shocks, which make the error term correlated

with the included explanatory variables. In moving from specification (1) to speci-

fication (2), the inclusion of a wide set of controls should alleviate the problem

related to the omission of relevant variables. However, endogeneity might still be

an issue even in model (2).

Differently from the case when micro-level data (firms) is used, in analyzing

regional aggregate data we cannot resort to the control function approach (à la

Olley and Pakes 1996) to clear the correlation between the error term and one or

more regressors, induced by unobservables. For this reason, we follow a well-

established approach proposed in the empirical literature (see Glaeser et al. 1992 and

Henderson, Kunkoro, and Turner 1995) to estimate and identify the causal relation-

ship between an economic growth indicator and its determinants, it entails including

the explanatory variables at their initial period value, 2002 in our case. This is

expected to rule out endogeneity problems, so that we can consider the estimated

relationship as a long-run one and cautiously interpret the estimated coefficients

as the causal effects of human capital indicators on economic performance

dynamics.

Moreover, in order to control for possible endogeneity arising from a sorting

process, which would lead to a positive selection of high-skilled people into highly

productive regions, we also carried out a further test. We split our data into two

subsamples, formed by regions with labor productivity levels above/below the

median value in 2002,13 and then we test for significant differences in the elasticities

of the human capital variables between the two groups. No evidence was found of

any relevant difference, and sorting issues can thus be reasonably excluded.

Another relevant econometric issue is related to the existence of spatial depen-

dence among the regions included in our sample. Such kind of dependence is likely

to be due to the effect of spatial spillovers or to unobservable variables featuring spa-

tial patterns. We tackle this issue by estimating model (1) by ordinary least squares

(OLS) and then by performing two Lagrange Multiplier (LM) tests, one consistent

with the existence of a spatially lagged dependent variable term under the alterna-

tive hypothesis and the other entailing the error term exhibiting a spatial autore-

gressive pattern.14 Both tests are carried out by making use of a spatial weight

matrix represented by the inverse of the distance between all possible pairs of

regions. Following the suggestion advanced in a recent article by Kelejian and Pru-

cha (2010), the matrix is maximum-eigenvalue normalized; with respect to the

commonly used row-standardization, this kind of normalization has the advantage

of not imposing overly strong restrictions on the weight structure and of preserving

the importance of absolute—rather than relative—distance.

The basic model, estimated by OLS, and the result of the LM tests are reported in

the first column of Table 5; both tests are highly significant but the higher value of

the first one suggests the spatial error specification as the most adequate for the

labor productivity growth model. As a further check, we also estimate a spatial lag

specification, but this yields unsatisfactory results as the indirect effects, due to the
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influence of neighboring regions, turned out to be not significant; this finding does

not seem to support the existence of global spillovers for labor productivity growth.

Before relying entirely on the spatial error specification we tested for the

existence of specific spillovers, directly related to the human capital indicators.

We thus also consider augmenting model (1) with their spatial lags, but all the three

of them turn out to be insignificant at conventional levels. It is possible that

spillovers can be detectable only at a finer geographical scale or that it is necessary

to adopt a more sophisticated and informative spatial matrix to describe the intercon-

nectivity structure among local economies. This issue is very relevant and deserves

further consideration, which, however, goes beyond the scope of the present analysis

and thus is left for future research.

In the next section, we discuss in detail the results obtained for the basic model,

estimated by adopting the spatial error specification. Note that in this case for the

estimated coefficients the usual interpretation of partial derivatives holds and that

unbiasedness of standard errors is ensured by allowing for a spatial autoregressive

process in the error term.

Econometric Results

Results for the Basic Model

The results for the basic specification spatial error models, which include the human

capital variables and the geographical controls, are reported in column 2 of Table 5.

Once we control for the level of labor productivity in the initial year, which exhibits

the expected negative sign as predicted by the convergence and catching up models,

the results point out the relevant role played by the education component of human

capital in driving productivity growth. Both creative and noncreative graduates cate-

gories turn out to be highly significant with the first one outperforming the second

with an effect four times as large.15 As a considerable proportion of noncreative

graduates are expected to be concentrated in capital cities, where they are likely

to perform duties related to the government or public administration sector, it is pos-

sible that their effect on growth is somehow mixed up with a pure capital city effect.

To disentangle the two effects in regression (2) we also included a dummy variable

for regions hosting national capitals and an interaction term of the same dummy with

respect to the noncreative graduates variable; as both additional regressors turned

out to be not significant, we can reasonably conclude that the effect associated with

the noncreative graduate people is a genuine one, possibly independent from their

specific locations.16

Focusing on the Bohemian group, the talent component of human capital does not

seem to contribute in any way when it is considered per se and not complemented by

formal education.17 This result is in line with previous findings, as discussed in

Glaeser (2005) for the U.S. metropolitan areas (growth models) and in Marrocu and

Paci (2012) for the European regions (productivity level models).18 More generally,
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our findings confirm the positive economic role of education capital, which has been

found by a vast literature in different settings; just to mention, among many others,

some recent contributions: Moretti (2004) at the firms level, Dettori, Marrocu, and

Paci (2011) for the European regions, Yamarik (2011) for the states of the United

States, and Cohen and Soto (2007) for the Organization for Economic Cooperation

and Development (OECD) countries.

Note that qualitatively similar results were also found when the first-order

contiguity matrix was used in place of the inverse distance one. Although the

estimated coefficients for both groups of graduates were smaller than the ones

reported in column 2 of Table 5, they confirm the creative component of education

as more productivity enhancing with respect to the noncreative one; the impact of

the bohemians remained not significant. As we maintain that the inverse distance

matrix portraits a more reliable picture of the geographic connectivity among the

regions, in the subsequent estimations we rely entirely on it and discard the contigu-

ity matrix.

Robustness Analysis on Alternative Disaggregation of Human Capital
Variables

One of the advantages of the proposed disaggregation of human capital variables

into the three groups described in the third section is that it makes it straightforward

to address possible misclassifications. For instance, it could be claimed that in apply-

ing our classification approach it is not correct to include archivists, librarians (ISCO

code 243), or teaching (ISCO code 23) professionals among the creative graduate

people, given that they are not expected to perform creative tasks.19 We address this

possible kind of misclassification by testing the robustness of our results when, alter-

natively, the archivists and librarian professionals or the teaching professionals are

dropped from the creative graduate group and included in the noncreative one. Due

to lack of data on the degree hold and on the occupation at individual level, rather

than making untestable hypothesis on the proportion of people in archivists–librar-

ians/teaching professions performing creative tasks, in our robustness test we con-

sider the extreme case that none of them perform creative tasks. Although we

acknowledge that this is a very unrealistic assumption, we think it can provide useful

indications on the lower/upper bound effects that one can expect for creative/non-

creative graduates.

In columns (3), we address the case of archivists and librarians when they are

assumed to perform noncreative duties, the impact of creative graduates decreases

to 0.82 and the noncreative graduate group one rises to 0.42, while the impact of

bohemians is not at all affected. In column (4), when we assume that all teaching

professional are occupied in noncreative jobs, the effect of the creative graduate

group decreases to 0.50 and the effect of the noncreative one rises to 0.67. Notice

that only in this extreme and rather unrealistic case the noncreative component of

human capital could outperform the creative one.
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We have also performed a similar robustness exercise assuming that for archivists–

librarians and teaching professions the attainment of a university degree is not a formal

requirement and thus they are not considered as graduate people.20 In both cases the

results, although lower in magnitude, are qualitatively very similar to the ones reported

in regression (2) with the creative graduates exhibiting the highest impact.

Overall, these findings seem to provide interesting and novel evidence on the

effectiveness of high human capital endowments on regional performance. Even

when we allow for possible misclassifications, the effect of the creativity component

of education is not lower than 0.50, while the noncreative component has an effect

estimated in 0.67 at the maximum.

Another interesting evaluation is to single out the role played by specific groups

of occupations in driving economic growth; in regression (5) of Table 5 we report

the results of the empirical analysis based on a finer decomposition of the graduates’

categories. For the creative graduates, the occupations related to the science pro-

fessionals (physical, mathematical, and engineering, ISCO code 21) are considered

as a separate subgroup.21 Although these professions have a high level of educa-

tion and creativity content and therefore could be expected to be the most growth

enhancing, their effect is much lower (0.11) than the one found for the other esti-

mated specifications; the other creative graduates’ occupations with an estimated

elasticity of 0.57 continue outperforming the noncreative graduate contribution

(0.28) to productivity growth.

In the last specification of Table 5, regression (6), we disaggregate both the crea-

tive and the noncreative graduate categories. More specifically, from the creative

graduates we single out a subgroup formed by science professionals (ISCO code

21) and life science and health professionals (ISCO code 22); in gathering together

these two groups of professionals we expect to find more reliable results on the occu-

pations with the highest creativity intensity. From the noncreative graduates, we

select the subgroup of directors and general managers (ISCO codes 12 and 13) in

order to test whether their task are more growth enhancing with respect to the ones

performed by the other noncreative graduate individuals.

The results show that the effects of the most creative graduate group is now

higher (0.38) and statistically significant, but this yields a noticeable reduction in the

estimated elasticity (0.37) and significance level of the other creative graduate

group. This result could be due to the reduced variability of the new subgroups vari-

ables, which exhibit a much higher within-group homogeneity with respect to the

noncreative graduate subgroups. Moreover, a companion explanation may be related

to the possible presence of strong complementarities among the occupations

included in the creative graduates groups, which are lost as a result of the decompo-

sition. More encouraging evidence is found for the subcategories of the noncreative

graduates; the contribution to labor productivity of the top managerial occupations

turns out to be significantly sizeable (0.60), while the one associated with the

remaining occupations is very low (0.04), although still statistically significant. It

may be the case that the organizational skills and abilities of the managerial
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occupations are quite effective when it comes to labor productivity as their specific

aim is to ensure increasing levels of profitability for the firms by improving their

degree of efficiency.

Robustness Analysis on Alternative Specification of the Dependent Variable

In Table 6, we contrast the results previously discussed for labor productivity growth

with those obtained when alternative indicators of regional economic dynamics are

considered. More specifically, we use the annual growth rate of employment, mea-

sured in terms of units of labor, since it is the most common measure employed in the

previous literature. Moreover, we test the robustness of our results using as depen-

dent variable a more complex measure of regional economic efficiency represented

by the TFP growth rate. The regional levels of TFP are computed by adopting a

Table 6. Alternative Growth Performance Indicators.

1 2 3 4

Dependent variable
Employment

growth
Total factor

productivity growth

Model Linear Spatial error Linear Spatial error
Estimation method OLS ML OLS ML

Human capital determinants
Creative graduates 0.098 0.488* 1.323*** 0.948**

(0.280) (0.272) (0.406) (0.385)
Noncreative graduates 0.082 0.098 0.269** 0.206*

(0.090) (0.085) (0.131) (0.120)
Bohemians 0.223* 0.183 0.159 0.120

(0.135) (0.128) (0.195) (0.181)
Control variables

Employment, initial level –0.104 –0.066
(0.086) (0.080)

TFP, initial level –1.836*** –1.769***
(0.458) (0.428)

Spatial error correlation coefficient 0.948*** 0.961***
(0.037) (0.028)

Robust LM error test 40.509 89.701
p value 0.000 0.000
Robust LM lag test 2.508 87.431
p value 0.113 0.000
r2 (actual, fitted values) 0.210 0.325 0.306 0.434

Note: Human capital variables are in per capita values and log-transformed. All regressions include a con-
stant and three dummy variables for convergence regions, Bulgarian regions, and Romanian regions. The
spatial weight matrix is the inverse distance matrix, max-eigenvalue normalized. Robust standard errors in
parentheses; level of significance: ***1%, **5%, *10%.
Observations: 257 regions. All explanatory variables refer to the 2002 year.
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growth-accounting approach after having estimated inputs’ elasticities from a

Cobb–Douglas production function model using a panel data sample for the 257

European regions over the period 1990–2007.22 We then use the TFP levels to

calculate the average annual growth rate over the period 2002–07.

Columns (1) and (3) of Table 6 report the OLS regression for the basic specifica-

tion, which includes the three categories of human capital and the initial year level of

the dependent variable. As was the case for labor productivity growth, the LM tests

detect the significant presence of spatial dependence in the form of spatially autocor-

related error processes for both the alternative economic performance indicators

considered. Therefore, in columns (2) and (4), we report the results of the estimation

based on the spatial error specification.

Focusing on labor growth, only the group of creative graduates turns out to con-

tribute significantly to employment expansion, with an estimated effect which is less

than half of that obtained for the same regressor in the case of labor productivity

growth. On the contrary, the estimates for the TFP growth are very much in line with

those reported for the basic model (2) of Table 5. It is worth remarking that the TFP

indicator already accounts for the contribution of labor and physical capital so that,

differently from labor growth, it is much more robust to the structural change that has

been occurring in Europe in the last decade as a result of the enlargement and integra-

tion processes on one hand and of the world globalization trends on the other hand.

For employment growth, comparisons with previous empirical literature need to

be done very cautiously as most studies are affected by the measurement problem of

the education and creativity components of human capital. Referring to the

European context, graduates are found to enhance employment growth in the

German and Dutch regions (Boschma and Fritsch 2009) and in the Nordic countries

regions (Andersen et al. 2010); evidence in favor of creativity as a driver of labor

growth is provided by Marlet and Van Woerkens (2007) and Boschma and Fritsch

(2009) for the Netherlands. In some studies (Marlet and Van Woerkens 2007;

Mellander and Florida 2011), a relevant role is also found for the Bohemians; their

presence can act as an attractor for highly educated people who tend to prefer

working in more open, diverse, and tolerant environments. However, this cannot

be considered as a proper causal effect as further analysis would be necessary to rule

out reverse causality problems among the different human capital groups.

On the basis of the results presented in Tables 5 and 6, we maintain labor produc-

tivity growth as one of the most adequate indicator to assess the economic perfor-

mance of the European regions over time; the extension of the basic model is

therefore based on such an indicator.

Extending the Basic Model

In Table 7, we report the results of the empirical analysis carried out on the extended

version of the model, which allows us to test the robustness of the creativity and edu-

cation effects previously discussed when a wide set of covariates is also included.
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The alternative specifications considered comprise, in addition to the three cate-

gories of human capital and the initial year level of labor productivity, the level

of physical capital, technological capital, social capital, diversity, and production

specialization which were described in the third section. As already mentioned in the

methodological section, all variables refer to the year 2002 in order to avoid possible

endogeneity and to allow for a time span long enough for their potential effects on

labor productivity to unfold. All the models presented are estimated allowing for a

spatial autocorrelated error term; the spatial autoregressive coefficient is always

highly significant with an average estimate of 0.90.

The most salient result is that the creative graduates group is highly significant

and quite effective—the coefficient ranges from 0.76 to 0.99—across all the

specifications considered; the relevance of the noncreative graduates is also broadly

confirmed, although it depends somehow on the specific set of controls included in

the estimation. No evidence was found of positive effects of bohemians on economic

dynamics.

Focusing on the estimated effects of regression (1), the creative graduate group is

highly significant with an elasticity value of 0.85, while the noncreative graduate

coefficient is not significant at conventional levels (p value¼ 0.16); this result could

be due to a certain degree of collinearity associated with the inclusion of both trust

and diversity in specification (1); when they are included one at a time (regressions 2

and 3 of Table 7), the noncreative graduates group is again statistically significant.

To assess whether multicollinearity is an issue in the estimation of regression (1) we

compute the variance inflation factors (VIFs) for each explanatory variables; they

turned out to be all well below 6,23 so that we can rule out that the reported elasti-

cities are imprecisely estimated due to the existence of large standard errors.

Because of the inclusion of the control variables, the estimated effects of creative

and noncreative graduate groups are lower than the ones reported for the basic

specification (regression 2 of Table 5).

The capital/labor ratio exhibits a significant negative coefficient, indicating that

the growth process is stationary, as is the case also with the initial level of labor

productivity, so that regions with high endowments of physical capital with respect

to their labor force tend to have slower dynamics. R&D expenditure does not seem to

provide a significant contribution to the growth of labor productivity over and above

the human capital’s one. This apparently unexpected result may be due to the fact

that even high amounts of R&D expenditure might be ineffective without a highly

skilled and educated labor force, so that it might be the case that the R&D effect

is an indirect one which works through the human capital channel and in particular

through the creative educated one.24

Turning to the social factors, our results point out that both trust and diversity

contribute positively toward accelerating the growth process, with the latter having

twice the effect of the former one. It seems reasonable to argue that the foreign

population plays an important role in creating a more challenging productive

environment and in signaling to graduate, creative, and innovative people the most
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open, tolerant, and inclusive places. At the same time, this is associated with reason-

able degrees of trust, whose positive impact reflects its effectiveness in reducing

transaction costs. This favorable result may be due to the particular European context,

where it is still possible to benefit from the positive effects of both diversity and simi-

larity, however threshold limits could be easily reached and adverse effects might

result if the social capital–demographic diversity combination is upset. Specific social

policies are indeed required at local level to maintain such a delicate balance.

Keeping constant the human, technological, and social capital endowment, hav-

ing a regional productive structure specialized in knowledge intensive services

markedly fosters the labor productivity growth. It is expected that the specialization

pattern favors more strikingly the Western regions with respect to the new accession

eastern ones, which are relatively more specialized in the manufacturing sectors as a

result of the production delocalization triggered by the European integration and

enlargement process.

In columns (4)–(7) of Table 7, we report the results of the extended model

obtained by including alternative proxies for the main control variables. The

evidence previously discussed is largely confirmed. Technological capital has no

significant effects even when an indicator based on patents stock is included (regres-

sion 4) in place of R&D investments; this may be due to technological capital having

a pure level effect on productivity, as documented by the empirical literature on

intangible assets augmented production function (Dettori, Marrocu, and Paci

2011), and no additional growth effects. The social capital effect proves to be robust

to the use of the alternative proxy represented by safety (regression 5), while the

tolerance proxy (regression 6) is outperformed by the foreign population one in

accounting for the degree of diversity in society.

In general, it is expected that creative graduate people and bohemians are more

concentrated in places characterized by high degrees of tolerance, diversity, and

inclusiveness. We also tested whether their effects on regional growth are enhanced

by such contextual conditions by augmenting the models reported in Table 7 with

additional regressors obtained as interaction terms of the human capital variables

with each of the proxies considered for social capital and cultural diversity. How-

ever, no evidence is found of any significant effect, over and above the ones already

discussed. This result may be due to the fact that in order to unveil such additional

effects more informative data are indeed required: more informative indicators for

social capital and cultural diversity, on one hand, and micro level data on the specific

occupations and university degree fields attained by workers, on the other hand. As

stressed in the previous sections, unfortunately this kind of data is not generally

available at regional level and is only specifically collected for studies with deeper

yet narrower territorial scope of investigation. Finally, as expected, specializing in

manufacturing (regression 7) does not seem to steadily contribute to accelerating the

growth performance.

The analysis carried out so far provides further evidence on the prominent role

played by well-educated labor forces employed in creative occupations in driving

Marrocu and Paci 383

 at UNIVERSITA' DEGLI STUDI DI CAGLIARI on July 9, 2013irx.sagepub.comDownloaded from 

http://irx.sagepub.com/


and sustaining economic growth, which is also enhanced by a productive environment

featuring high levels of social capital and diversity.

Conclusions

In recent years, creativity has attracted a great deal of attention from both scholars

and policy makers alike. In advanced economies, increasingly specializing in knowl-

edge intensive sectors, talent applied to improving the level of innovativeness is seen

as the key ingredient in most policy prescriptions, as it is the most important factor in

enhancing competitiveness and ultimately economic growth. Traditionally, econo-

mists have theorized that the degree of innovation is directly linked to high endow-

ments of human capital, beside sizeable R&D expenditure, so that what really

matters for long-run economic growth is investment in education (Mankiw, Romer,

and Weil 1992; Benhabib and Spiegel 1994). Recently, Florida (2002) has ques-

tioned this view by claiming that the real fuel of growth is the creativity content

of occupations and not the formal education attainments of employed individuals.

Policy makers should be more concerned with realizing the most favorable working

conditions in order to attract such high-valued people. This, in turn, would entail that

local policies should aim at promoting an open, diverse, and tolerant social and pro-

ductive environment where creative individuals are relatively more keen to work in.

While the empirical evidence on the relevant role of human capital, mainly in the

form of high levels of education, on economic outcomes is very settled and it has

been proved to be robust to a vast set of varying conditions (countries, regions, time

period, methodology, set of covariates), the debate on the economic effectiveness of

creativity is still open, with an increasing number of contributions providing con-

trasting or quite ad hoc results. This is basically due to the fact that the very concept

of ‘‘creativity’’ is not straightforward to define, so that in most empirical studies the

first step is to provide a workable definition of it, which inevitably ends up to be too

dependent on the specific aim of the article. As a consequence, the results of the

analysis can hardly be generalized to different contexts and settings. Moreover, an

additional difficulty is represented by the fact that whatever the adopted definition,

creativity tends to overlap with education when high-skilled innovative occupations

are considered. Therefore, a crucial issue is to disentangle the individual effects of

the education and creativity components of human capital.

We specifically dealt this issue in a previous contribution of ours (Marrocu and

Paci 2012), where we proposed an empirical strategy to identify the three nonover-

lapping categories of creative graduates, noncreative graduates, and bohemians, thus

moving in the direction of overcoming the overlapping between the education and

creativity contents of human capital.

Motivated by the empirical literature mentioned above on the key role played by

human capital in driving economic outcomes and by the challenging questions raised

by Florida, in the analysis presented in this article, we employ our three-group clas-

sification of highly skilled workers to assess their role in driving the economic
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growth of 257 European regions over the period 2002–07. Following previous literature

and in order to evaluate the robustness of our results, we consider three alternative

measures of growth performance: labor productivity dynamics is compared with growth

in employment and in TFP.

The most relevant result is that the crucial growth determinant turns out to be the

endowment of creative graduates, which comprises both the education and creativity

traits of human capital. Noncreative graduates also exhibit a growth effect, although

it was found to be somehow dependent on the particular empirical specification

adopted. The most talent endowed category, the bohemians, does not show any sig-

nificant direct impact on regional development.

The relevance of the creative graduates in enhancing economic growth, specifi-

cally in terms of increasing labor productivity, is robust to the inclusion of a wide set

of contextual variables, which control for some geographical aspects, the endowment

of technological and social capital, the productive specialization pattern and, finally,

for cultural diversity. The latter feature has been shaping the European local environ-

ment along several dimensions, demographic, social, and productive and is expected

to become increasingly relevant in complementing the effects of human capital.

From a policy perspective, our analysis confirms the importance of the traditional

growth models’ recommendation of investing in education in order to ensure long-

run steady increases in the level of production. Our findings also allow us to empha-

size the diversified effects of different kinds of education when they are used in

actual occupations; education associated with creativity—talent, originality, and

innovativeness—is more productivity enhancing. These results become even more

relevant in light of the EU Commission forecast that by 2020, 35% of all jobs in the

EU will require high-level qualifications.

Therefore, for the whole of Europe, and especially for lagging territories, it is of

crucial importance to increase the general level of education of the resident popula-

tion, which—as remarked in our descriptive analysis—in 2002 was just above 12%
on average, barely 9% for the convergence regions, and since then it has been

increasing very sluggishly.

At the same time, policies should ensure that young generations have access to

the most economically effective kinds of graduate specializations, while creating the

conditions for an efficient matching process between creative graduates and creative

jobs. Increasingly often employers across European regions report difficulties in

finding the right people for the evolving needs of the knowledge economy.

Note also that the professions related to the high tech, innovation intensive jobs

are also the ones that are expected to provide viable answers to the challenging

issues at stake in the current European scenario, a balanced environment-friendly

growth, higher and sharp competition from emerging countries, ageing population,

and increasingly costly health care system, inclusive social policies for ensuring

smooth integration of foreign people.

In future contributions, we aim to extend our analysis and to address some of its

specific limitations. In particular, when more updated data become available we
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intend to provide a more accurate assessment of the long-run effects of education

and creativity, which is now limited to the period 2002–07 because of lack of data

for a longer time span. Availability of panel data, especially at a finer geographical

scale, would enable a more rigorous investigation of the contextual conditions that

enhance human capital potential and of the channels through which this potential is

likely to diffuse toward proximate territories.
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Notes

1. In a recent contribution, Storper and Scott (2009) discuss the relationship between the tra-

ditional measures of human capital and the notion of creativity and their role on urban

growth.

2. For Spain, France, and Portugal, territories outside Europe are not considered.

3. Data sets based on such micro-individual data are available only for specific countries,

like United Kingdom where micro-individual students’ data by the Higher Education

Statistical Agency have been used by Comunian, Faggian, and Li 2010, Abreu et al.

2011, and Faggian et al. 2012.

4. Some of these occupations (senior officials, managers, business professional, and legal

professionals) are sometimes included in the category ‘‘creative professionals’’ (Florida,

Mellander, and Stolarick 2008; Boschma and Fritsch 2009).

5. There may be few exceptions in our assertion that all individuals in the creative gradu-

ates’ group hold a degree. For example, it is possible that tertiary education was not a

formal requirement in some European countries for primary education teaching profes-

sionals or archivists. To tackle this possible, misclassification problem in the section

on Robustness Analysis on Alternative Disaggregation of Human Capital Variables,

we provide an extensive robustness analysis to assess the extent it may affect the main

results.

6. We are aware that within the bohemian group there are some individuals with a university

degree, as it is shown by Comunian, Faggian, and Li (2010), who introduce the category

of ‘‘bohemian graduates,’’ defined as individuals who obtained a degree in artistic

subjects. However, by maintaining that all bohemians are not graduates, we make the

most favorable assumption in testing whether the creative component, resulting from

personal talent and not directly related to education, specifically contributes to regional

growth.

386 International Regional Science Review 36(3)

 at UNIVERSITA' DEGLI STUDI DI CAGLIARI on July 9, 2013irx.sagepub.comDownloaded from 

http://irx.sagepub.com/


7. In next sections, in discussing the results of the empirical models we show that such

relatively high-correlation coefficients do not cause multicollineary problems.

8. All human capital indicators are computed as percentage shares over the population aged

twenty-five and over, even if it is not always explicitly specified in the text for the sake of

simplicity.

9. In the empirical works, several indicators for social capital have been used: newspaper

reading and referenda turnout (Helliwell and Putnam 1995), blood donations (Guiso,

Sapienza, and Zingales 2004), voluntary organization density (Paldam and Svendsen

2000), and associational activity (Beugelsdijk and van Schaik 2005; Dettori, Marrocu,

and Paci 2011).

10. For most of the twenty-seven countries included in our sample, we have used the round 2

survey, which refers to the year 2004. In few cases, we have used the round 1-2002 (Italy)

and round 3-2006 (Cyprus, Bulgaria, and Rumania) surveys. For Germany, France, and the

United Kingdom, data are available only at the NUTS1 level; therefore, we have assumed

the same value for all NUTS2 regions included in the corresponding NUTS1 area.

11. We use the third wave of the European Values Study (EVS), which contains face-to-face

interviews with a standardized questionnaire conducted between 1999 and 2001 in thirty-

three European countries, thus covering all the NUTS2 regions considered in this article.

12. In the preliminary analysis, we also tried to include the full set of twenty-seven national

dummies, however, as expected, this introduces a too strong requirement on the data. For

robustness, we have also specified our models including a dummy variable for the fifty-

six regions belonging to the twelve new accession countries in place of the dummy for the

convergence ones. The results were very much similar to the ones that we will discuss at

length in the subsequent the sections on Econometric Results and Extending The Basic

Model. However, we believe that the dummy for convergence regions, which also

includes lagging regions of the EU15 countries, is more accurate in describing growth

regional disparities across Europe, and therefore we prefer the specification that includes

such dummy and the two country dummies for Bulgarians and Romanian regions.

13. In splitting the sample, we consider the level, rather than the growth rate, of labor produc-

tivity as we think that in choosing their own location a person is more concerned with the

destination region’s wealth and living standard levels than with the speed of economic

growth over time. As a matter of fact, if convergence is indeed taking place among

European regions higher growth rates are associated with relatively less wealthy regions.

Due to persistence issues, the split was also carried out referring to the 1997 year, yielding

similar results.

14. Note that some authors (Corrado and Fingleton 2012; Gibbons and Overman 2012) have

recently raised some critical concerns on spatial autoregressive specifications for their

‘‘too casual’’ application in empirical analyses. Most applied works are claimed to lack

sound theoretical justification that, along with some specific requirements on the

interconnectivity matrix, are necessary to identify ‘‘true’’ causal links attributed to the

existence of spillovers. By discussing our results will deal with these issues in detail.

15. To assess the possible existence of multicollinearity, we compute the variance inflation

factors (VIFs) for the human capital variables; all of them are well below the commonly
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used threshold value of 6 (2.0 for creative graduates, 1.3 for noncreative graduates, and 2.

0 for bohemians) so that they do not signal the existence of worrying collinearity among

the main regressors, notwithstanding the relatively high values of the simple correlation

coefficients discussed in the section on Creativity and Education Indicators. Similar VIFs

values are found for all the models reported in Table 5.

16. We acknowledge that the human capital versus capital city hypothesis would be more

rigorously tested using data at the metropolitan area level, rather than the regional one.

17. The absence of a direct effect of bohemians on regional development is also observed by

Wojan, Lambert, and McGranahan (2007) who remark however that their presence might

still represent an important signal for the existence of a creative milieu.

18. Note that in the studies presenting a significant positive effect for the bohemians group of

workers (Florida, Mellander, and Stolarick 2008; Boschma and Fritsch 2009; Mellander

and Florida 2011), this category is the only variable included for human capital, education

indicators are excluded in order to avoid multicollinearity.

19. The inclusion of these occupations among the creative group was originally suggested by

Florida (2002) and was used to compare our results with the previous literature; it is use-

ful to follow the most used classification of the creative group. In general, we argue that

education activities are deemed to be eminently and intrinsically creative at all possible

levels, from kindergarten to college.

20. Note that for the case of teaching professionals, in some European countries holding a

university degree was not necessary to teach in primary schools; nowadays, however,

tertiary education has become a formal requirement even for primary school teachers

in most European countries.

21. The specific role of scientists and engineers on the employment growth process of 242 U.

S. metropolitan areas has been examined by Beckstead, Brown, and Gellatly (2008).

22. The details of the total factor productivity level estimation can be found in Marrocu and

Paci (2012).

23. Specifically, the VIF value is 2.30 for creative graduates, 1.54 for noncreative graduates,

2.30 for bohemians, 2.10 for physical capital, 2.3 for trust, 1.42 for diversity (foreign

population), 3.0 for specialization; only R&D exhibit a value, 5.6, close to 6. Similar VIF

values are also obtained for the other models reported in Table 7.

24. The high VIF (5.6) value associated with the R&D regressors signals that these variables

add little additional information with respect to the other explanatory variables, so it is

reasonable to argue that its information set largely overlaps with theirs.
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Ramos, R., J. Suriñach, and M. Artı́s. 2010. ‘‘Human Capital Spillovers, Productivity and

Regional Convergence in Spain.’’ Papers in Regional Science 89:435–47.

Rausch, S., and C. Negrey. 2006. ‘‘Does the Creative Engine Run? A Consideration of the

Effect of the Creative Class on Economic Strength and Growth.’’ Journal of Urban Affairs

28:473–89.

Rodriguez-Pose, A., and R. Crescenzi. 2008. ‘‘Research and Development, Spillovers,

Innovation Systems, and the Genesis of Regional Growth in Europe.’’ Regional Studies

42:51–67.

Storper, M., and A. J. Scott. 2009. ‘‘Rethinking Human Capital, Creativity and Urban Growth.

’’ Journal of Economic Geography, 9:147–67.

Temple, J., and P. A. Johnson. 1998. ‘‘Social Capability and Economic Growth.’’ Quarterly

Journal of Economics 113:965–90.

Wedemeier, J. 2010. ‘‘The Impact of Creativity on Growth in German Regions.’’ European

Planning Studies 18:505–520.

Wojan, T., D. Lambert, and D. McGranahan. 2007. ‘‘Emoting with their Feet: Bohemian

Attraction to Creative Milieu.’’ Journal of Economic Geography 7:711–36.

Yamarik, S. 2011. ‘‘Human Capital and State-Level Economic Growth: What is the Contribution

of Schooling?’’ Annals of Regional Science 47:195–211.

Marrocu and Paci 391

 at UNIVERSITA' DEGLI STUDI DI CAGLIARI on July 9, 2013irx.sagepub.comDownloaded from 

http://irx.sagepub.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


