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Abstract. Innovation and creativity lie at the heart of countries’ ability to grow and improve the living standards 
of their people. Specifically, innovative and creative individuals contribute to economic growth as they bring 
with them ideas that will produce new knowledge and new technologies. As such, countries have attempted 
to develop policies that will attract such individuals in order to facilitate and accelerate the growth process. 
This article examines the theoretical foundations of the creative class, their economic impact and investigates 
the role of skilled migrants in shaping the creative economy by using data for 22 European Union countries 
during the period 2007–2021. The study uses the dynamic panel data model with Arellano and Bover/Blundell 
and Bond System Generalized Moments (One Step SGMM and Two Step SGMM) estimators. The results 
demonstrate that skilled immigration, research and development expenditures and the exportation of high-tech 
products have a positive effect on a skilled labor force.
Keywords: The Creative Class Theory, Creativity Index, Skilled migration, selected EU countries

1. Introduction

The concept of the creative class, a concept coined by Richard Florida (2002a), highlights 
the importance of creative professionals and their contribution to the development of 
creative cities. According to Florida’s (2002a) bestselling book, The Rise of the Creative 
Class, cities and regions should focus on attracting members of this class if they want 
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to be successful economically. Florida is primarily concerned with individuals and their 
occupations, and therefore the creative class is referred to as highly skilled employees in 
‘creative industries’ and ‘other knowledge-intensive industries’ (financial services, law, 
information and communications technology, higher education and R&D) (Marlet and 
Van Woerkens 2007; Bontje and Musterd, 2009; Boschma and Fritsch, 2009; Cetindamar 
and Gunsel, 2012). These individuals play an important role in urban regional growth. The 
breadth and depth of the creative class is a remarkable factor in the formation of regional 
and urban development differences. Doğrul et al. (2016) found that as more innovations 
emerge in these places, there is a surge in entrepreneurial activity, which attracts creative 
companies. In this context, Florida (2014) highlights the importance of focusing on the 
creative class‘s activities that contribute to economic progress, because the creative class 
is comprised of individuals who will generate the ideas, knowledge, and new technologies 
that will allow regions to develop further. Many other authors, such as Borén & Young 
(2013), Florida (2014), Kačerauskas (2015), Batabyal & Yoo (2018), Pavelea et al. (2021), 
Cui et al. (2023), and Bhavana & Sharma (2023) have also highlighted the importance of 
the creative class and skilled migration in their research.

Florida (2002b) emphasizes that creative individuals tend to move more spatially. The 
characteristics influencing location preferences include modern culture and tolerance, 
which suggest low obstacles to human capital entry into regions, openness, and extensive 
social and cultural entertainment infrastructure. Because tolerant surroundings are open to 
new ideas, these environments tend to attract creative people. Individuals in the creative 
class choose regions that are open to self-expression, as well as foreign-born populations, 
and free of sexual norms (Florida, 2002c, p.743; Florida et al., 2008; Vossen et al., 2019).

When the literature on the creative class was examined, it was evident that most 
of the studies for the United States and Western European countries were theoretical 
research papers. However, the results obtained differ significantly according to the data 
and measurements used. Moreover, a limited number of studies have been conducted to 
assess the applicability of the creative class’s impact on economic performance in Eastern 
European countries and in non-Western contexts. This is a matter of concern, because 
many authors have questioned the applicability of Florida’s proposed measures to other 
circumstances and have emphasized the need to adapt them to various national contexts 
(Pavelea et al., 2021). 

Given the concerns noted above, this study includes 22 EU countries that include other 
non-Western European nations. The data for these countries cover the period from 2007 to 
2021. Our research employs Florida’s (2002a) framework on the creative class to explore 
how the role of skilled migration influences the creative class. The methods and variables 
considered in our study were developed from theoretical works Florida (2002a), Florida 
(2005), and Florida and Adler (2020). It’s evident that the existing literature on the creative 
class theory is primarily conceptual in nature, highlighting a scarcity of empirical research 
in this area. Our study stands out for its focus on European Union countries, adaptation of 
Florida’s (2002a) micro-level theory, which emphasizes urban areas, to a broader national 
context, and the application of economic analysis using data on skilled migration and the 
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labor force. Consequently, our study offers a unique perspective compared to previous 
research in terms of its scope, variables, and analytical techniques. Therefore, our study 
is significant in addressing the existing literature gap.

Within this framework, our research seeks to understand how skilled migration affects 
the creative class and to verify the hypothesis that “technology, talent, and tolerance are 
key factors in attracting the creative class.” Additionally, we have reviewed pertinent 
theoretical and empirical studies to scrutinize the theoretical foundations of the creative 
class and the role of skilled migration in fostering a dynamic creative economy.

The structure of this article is as follows: we survey the literature and discuss the Crea-
tive Class theory in Section 2; this is followed by a discussion on the creativity index and 
skilled migration. In Sections 3, we include our methodology. Following these sections, 
we analyse the data and discuss the findings, and in the final section, we conclude the 
article with some recommendations. 

2. Literature Review and Theoretical Background

2.1. Creative Class Theory

The creative class referred to by Florida (2012) is described as a group of individuals 
whose work primarily involves creating new ideas, knowledge and artistic expressions. 
This class encompasses professionals from diverse fields, such as technology, arts, design, 
media and science. These individuals possess the ability to think critically, solve complex 
problems and generate innovative solutions, making them indispensable in today’s knowl-
edge-based economy. The creative class theory aims to mobilize everyone‘s knowledge 
and creativity, to unleash creative energies, personal talents and skills, to rebuild a society. 
Creativity is constantly developing with the supply of resources. Individuals living in 
cities, regardless of economic and social status, are considered to be the source and con-
tributors to the emergence of creativity. As a result, these individuals add economic value 
to society through their creativity. According to the creative class theory, innovation is the 
key competitive advantage in a globalized economy, and the most critical component is a 
technically, socially or artistically creative workforce. The creative class theory argues that 
economic growth is directly dependent on innovation and creativity (Evren, 2016; Depine 
et al., 2017; Cui et al., 2023; Rahimzadeh and Ghalehteimouri, 2024). The creative class 
assumption is based on six basic hypotheses (Depine et al., 2017; Yıldız and Acar, 2020):

• Some professions deal with the task of creativity.
• The lifestyles of the creative class display similar characteristics.
• Today, the creative class is the driving force of economic growth.
• Creative individuals tend to be concentrated in cities.
• Creative individuals usually move more geographically.
• Members of the creative class members are fascinated by tolerant zones that are 

open to diversity.
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Florida’s (2002a) identified two distinct categories of worker: the super-creative core 
and the creative professionals. The first category comprises individuals who specialize 
in creative activities, typically in the fields of science or engineering, such as computing, 
mathematics, architecture and engineering. These individuals are responsible for creating 
new content, formats, projects and products. The second category is composed of creative 
professionals who specialize in solving specific or intricate problems that necessitate 
specific training. These individuals are employed in knowledge-intensive industries such 
as finance, health, management and law. They may create and propose novel products or 
techniques, but this is not an integral part of their role (Marlet and Van Woerkens 2007; 
Nathan, 2007; Gabe et al., 2013; Depine et al., 2017; Esen and Atay, 2017; Florida and 
Adler, 2020). Individuals in this creative class have flexible working hours because they 
improve the quality of their work by adjusting these hours according to their own needs 
and routines. Since creativity is not a phenomenon that necessarily occurs during working 
hours, creative individuals prefer to work in the time zones in which they are more pro-
ductive (Evren, 2016). According to creative class theory, these occupations are mobile 
and are a gravity magnet for high-tech and high-growth companies (Shah et al., 2024).

Some individuals within these two categories of the creative class are referred to 
as “Bohemians.” These individuals are often interested in the arts and culture, such as 
writing, designing, painting, and photography, yet they are also more tech-savvy and 
digital in nature. The Bohemians are considered differently in terms of the creative class 
concept, which has become a particularly appealing attribute to regions and cities that 
prefer to attract creative class. Although they are small in number, Bohemians continue 
to contribute significantly to the creative class‘s economic prosperity. This is because 
Bohemians are the most important consumers of urban services, and they have distinct 
and possibly pioneering tastes among the creative class (Marlet and Van Woerkens 2007; 
Depine et al., 2017).

Members of the creative class in a community tend to be drawn to places that exhibit 
a high degree of diversity, including a variety of racial, ethnic, gender, economic and 
lifestyle characteristics in addition to a strong connection between the past and the pres-
ent and also social connections (Depine et al., 2017). Furthermore, individuals who are 
creative tend to gravitate to cities, where they can access a wide range of job opportuni-
ties, a variety of city amenities and a large number of other creative people with whom 
they can interact (Montanari et al., 2018; Cui et al., 2023). Creative people come in all 
shapes and sizes, but they all have a desire to work and live in places where they can be 
creative, where their contributions are appreciated, where they have access to resources 
and challenges, and who display a willingness to be open to change and ideas. The most 
common characteristic of the creative class, however, is the desire for experiences, par-
ticularly experiences that affirm and reinforce who they are as creative people. This is 
because an experience can inspire more creativity than a product or a service, and this 
trend reflects a more dynamic and experiential lifestyle that is becoming increasingly 
popular in the new economy (Evren, 2016; Depine et al., 2017). Conversely, this trait of 
the creative class results in more unstable job situations. For instance, they often have 
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temporary agreements, lack assistance from groups like trade unions, and this impacts 
their job opportunities and earnings (Liu et al., 2024).

2.2. Creativity Index and Skilled migration 

The creative class gravitates towards locations that have three appealing characteristics: 
talent, tolerance and technology. These were identified by Florida (2005, 2014) as the ‘3Ts 
of economic development.’ The Creativity Index is accordingly built on the 3Ts principles:

• Talent is one of the key enablers for the economic growth of cities, so understanding 
the issues that shape talent distribution becomes crucial. Talent is not something 
that can easily be found. Talent – that is, human capital – needs to be produced and 
retained, and living spaces need to be created that can attract talented people from 
elsewhere. The talent index consists of human capital, which is the population with 
a university degree and creative class indices (Esen and Atay, 2020). 

• Technology is integrated with political, cultural and economic factors. Whereas in-
novative activities are required to develop new technologies, they themselves need 
certain technologies to be available in the creative sectors. Therefore, technology 
and creative activities complement each other (Kačerauskas, 2015; Koç et al., 2023): 
R&D expenditure, a High-technology Index, an Innovation Index and a number of 
patent applications, and so on, are used as indicators of the presence and application 
of technology.

• Tolerance, which focuses on social, ethnic and cultural diversity, is influential in 
getting large cities to adopt high-level technologies. The diversity of human capital 
ensures the continuity of the high-technology sectors. Tolerance attracts talented 
individuals and allows high-level technology to be developed. Key indicators of 
tolerance are the migration, mosaic and self-expression indices. The Migration 
Index indicates the density of the immigrant population in an area where there are 
many immigrants; these are places where tolerance is high (Esen and Atay, 2020). 
The Self-expression Index indicates the density of homosexuals found in a place: 
a society that is tolerant of homosexuals is considered to welcome all people with 
tolerance. The Mosaic Index shows the proportion of the foreign-born population. 
Technology centers are more common in places where the foreign-born population 
is large (Esen and Atay, 2020).

Since creativity is often the product of a variety of backgrounds and communities, 
it requires the cultural diversity that is characteristic of large cities (Florida and Adler, 
2020). Simonton (2000, cited by Florida and Adler, 2020, p.224), clearly pointed out that: 

It goes without saying that an urban environment will afford a more diverse variety 
of potential priming stimuli than a rural environment. The former, in comparison to the 
latter, is more likely to provide a world rich in different languages, cultures, religions 
and lifestyles.

To this Simonton adds that ‘the more urban the location, the more diverse and hence 
creative such a group is likely to be’ (2000, cited by Florida and Adler, 2020, p. 224). 
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Furthermore, Florida added that the creative and talented individuals prefer to reside in 
urban areas with a varied population and a hospitable environment. He pointed out that 
what cities and regions should be attracted to are not the creative and knowledge-intensive 
companies themselves, but rather the individuals who work for those companies or who 
could potentially establish such companies. What is more, cultural diversity should be 
encouraged to appeal to the consumption preferences of the creative class. The attraction 
of a ‘talent pool’ through skilled migration is therefore a key element in Florida’s creative 
class (Houston et al., 2008; Bontje and Musterd, 2009). 

Scholars emphasize the potential for skilled migration to improve innovation through 
two distinct mechanisms (Labrianidis et al., 2023):

• The first is the direct involvement of migrants in research and innovation, which 
can expand the human capital and knowledge base of a region. In addition, skilled 
migrants can contribute to the growth of cities, which can in turn lead to an increase 
in productivity and growth. Furthermore, in many cases, migrants possess excep-
tional entrepreneurial and inventive abilities in specific fields, such as science and 
engineering, which can also contribute to innovation. 

• Skilled immigrants’ socio-economic variety is a significant factor. These migrants 
come from a variety of socio-cultural backgrounds, which can interact and result in 
the formation of new ideas, knowledge transfer, innovation learning, a more efficient 
problem-solving process, and hence increased production in the host country. This 
is particularly true when migrants provide talents that complement those of natives 
and other immigrant groups. These mechanisms are linked to migrants’ self-selection 
of specialized talents, entrepreneurial abilities, innovation, and risk-taking behavior.

Creative cities are urban centers that have effectively developed an environment con-
ducive to attracting and maintaining creative talent while also fostering technology and 
tolerance. Creative cities are distinguished by their cultural vibrancy, rich cultural legacy, 
and a diverse range of creative and cultural activities that foster creativity. The success of 
creative cities depends on creating an environment that enables creative cities to generate 
new ideas and contribute to the innovative economy, such as building successful busi-
nesses, stimulating regional growth, and attracting the creative class. Florida focuses on 
attracting talented people rather than physical infrastructure and industrial projects. The 
development of creative cities is based on attracting creative people and engaging them 
in economic activity. This contributes to the emergence of new ideas and the development 
of businesses and the prosperity of the region (Rahimzadeh and Ghalehteimouri, 2024). 
In this context, according to the study by Çentindamar and Günsel (2012), five essential 
factors are used to classify cities as creative: 

• Creativeness: This refers to the creative class, which includes people who work in 
the cultural or creative sectors, talented people, and highly educated people who are 
capable of creating the most innovative jobs. 

• Innovation: This is measured by ‘input’ indicators such as R&D, investment and 
employment, on the one hand, and, on the other, ‘output’ indicators, which entail an 
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economic activity that is based on science and other scientific indicators at a national 
level. 

• Urbanization: The ‘urbanity’ level refers to the ability to provide services in a lo-
cality, such as the number of companies in a certain sector (legal advice, banking, 
publicity, accounting, etc.) and their location of operation inside the locality.

• Intellectual development: The concept of intellectual development encompasses 
the development of human capital, scientific knowledge, the productivity of active 
workers, the development of a cultural horizon, and education as an ongoing process. 

• Connectivity: Or what is commonly referred to as the connection to a global net-
work, is associated with the ability to make high-quality decisions that are based 
on long-term contemporary management and motivation techniques. Therefore, it 
is essential not only that the most knowledgeable scientists are present, but also 
that top managers are able to manage the finance, R&D, forecasting and marketing 
divisions effectively.

By attracting talented migrants, creative cities get access to a varied pool of ideas, 
viewpoints, and experiences, which drives innovation and economic success. Consequently, 
skilled migrants boost the local economy, create jobs, and enrich the cultural fabric of 
these places. The share of the creative class has grown significantly, with countries such 
as Singapore, the Netherlands and Switzerland indicating that it accounts for between 
45% and 50% of their workforces (Florida and Adler, 2020). Furthermore, the shares of 
the creative class in the United States are considerably greater in the most creative places 
such as New York, San Francisco, Boston, Austin, Seattle and Portland. These centres were 
placed at the top of the US Creativity Index, delivering a blend of ‘technology, talents 
and tolerance’ (Nathan, 2007; Esen and Atay, 2017).

Politicians and city planners widely embraced Florida‘s theories. The concept of craft-
ing cities to attract the creative class gained significant popularity. It was viewed as a key 
strategy for cities to achieve swift economic growth, particularly in areas with slow popu-
lation expansion. Consequently, cities globally have begun to market themselves as centers 
of knowledge and innovation, aiming to attract creative talent and implement policies to 
support this goal (Martin-Brelot, 2010). However, while the idea of the creative class has 
been widely adopted as a forward-thinking approach to revitalize urban areas, it has also 
faced criticism for various reasons (Pavelea, 2021). For instance, Florida‘s approach to the 
creative class overlooks the challenge of accurately identifying creative activities, given 
that every occupational category in modern societies includes both creative and admin-
istrative tasks. In today‘s industrial landscape, with its complex economic structures and 
advanced technology, individuals in industrial jobs possess sophisticated tacit knowledge 
and creative problem-solving abilities to navigate these intricate production environments 
(Krätke, 2010). Another critique of Florida‘s (2002a) research on the emergence of the 
creative class is its failure to address the impact of outmigration from specific groups. 
These groups often move from suburban city outskirts, integrating into the local culture 
of vibrant places. The creative class, in turn, becomes a catalyst for gentrification in these 
areas (Peck, 2005; Silva et al., 2024). Hughes et al. (2024) challenge the creative class 
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in three areas: stability, mobility, and recreation. Stability suggests that the majority of 
creative workers are from the working class and do not view moving as a necessary part 
of their career. Mobility indicates that some creative workers transition from the working 
class to the middle class through education and work, then move to establish new lives 
in different social classes. Recreation points to the desire of migrant workers to return to 
their place of origin after starting a family, indicating a lack of support for Florida‘s the-
ory of creative labor migration. Hughes et al. (2024) argue that creative workers migrate 
for traditional reasons such as employment, education, and family formation. The most 
contentious aspect of Florida‘s theory involves using the percentage of homosexuals as a 
measure of tolerance. Kačerauskas (2018) suggests that this measure is unreliable because 
it does not account for self-identification as homosexual, and the presence of bisexual 
individuals suggests that homosexuality is more about cultural and ethical aspects than 
physical characteristics (Pavelea, 2021). Rodrigues et al. (2024) criticize the theory of 
the creative class for its limited application to urban settings and its neglect of rural areas.

3. Methodology

The literature on the effect of skilled migration on the creative class generally consists of 
conceptual studies. In this case, the lack of empirical studies is noteworthy. In other words, 
empirical analyses were not conducted with the macroeconomic indicators of the countries 
in the previous studies on the creative class, which shows a clear gap in the literature. In 
this study, a quantitative research design was employed to analyze the relationship be-
tween creative class and skilled migration in EU countries. Our study findings were tested 
using the dynamic panel data methods: Arellano and Bover/Blundell and Bond System 
Generalized Moments (One Step SGMM and Two Step SGMM) estimators. The methods 
and variables used in this study were determined by the authors based on the conceptual 
studies of Florida (2002a), Florida (2005), and Florida and Adler (2020). Table 1 lists the 
countries used in our analysis.

Table 1. Countries Included in the Analysis

Austria Belgium Czech Republic Denmark England Estonia
Finland  France Germany Greece Hungary Italy
Ireland Latvia Lithuania Luxembourg Netherlands Poland
Portugal Slovak Republic Spain Sweden

Source: Authors own construction, June 2024 

In the model, the sample is made up of 22 EU countries for the period 2007–2021. The 
reason for selecting 2007 as the starting year for this research is that from that year on, the 
data related to the variables can be accessed in their entirety. Econometric analysis was 
carried out with the help of the STATA package program. Following measures identified 
by Florida (2005) for his Creative Index are:
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Talent: f (creative class, Human Capital Index, Scientific Talent Index and others); The 
Creative Class Index measures the percentage of the workforce engaged in creative work, 
the Human Capital Index measures the proportion of the population with a bachelor‘s 
degree, and the Scientific Talent Index measures the number of researchers in a country,

Technology: f (R&D Index, Innovation Index and others); R&D Index: R&D expendi-
tures as percentage of GDP, Innovation Index: patent granted per million people.

Tolerance: f (Values Index, Self-expression Index, and others); Values Index: degree to 
which a country espouses “traditional” as opposed to “modern” or “secular” values, Self-ex-
pression Index: degree to which a nation values individuals’ rights and self-expression.

We used the following variables and data sources in our analysis: A skilled labor 
force (talent), high-tech exports and R&D spending (technology) and skilled migration 
data (both talent and tolerance). Data were obtained for skilled labor (OECD), skilled 
migration (Eurostat), high technology exports (World Bank) and R&D spending (World 
Bank). Table 2 summarizes the variables and data sources used.

Table 2. Data of Variables

Variables Abbre-
viation Explanation Source

Skilled Labor Force Ratio 
(Talent) SLF

Higher Education 
Graduate Employment 
Rate

Organization for 
Economic Co-operation 
and Development (OECD)

Skilled Migration Rate 
(Tolerance) SM

Proportion of Foreign 
Population with Higher 
Education Degree

European Statistical Office 
(Eurostat)

High-Tech Exports (USD) 
(Technology) HTE High-Tech Exports (USD) World Bank

Research and Development 
Expenditure (Technology) RDE Research and development 

expenditure (% of GDP) World Bank

Source: Authors own construction, June 2024

In Table 3, the statistics of the variables are summarized and descriptive statistics – such 
as the number of observations, the minimum and maximum values, and the means and 
standard deviations of the variables used – are included. The average value of the skilled 
labor force is 84.6 and the standard deviation is 3.7. In addition, the minimum value of 
this variable is 68.5 and the maximum value 91.26. It is observed that the maximum value 
is about 1.5 times greater than the minimum value. The mean value of skilled migration 
is 32.5 and the standard deviation is 10.8 the minimum value of skilled migration is 12.2 
and the maximum value is 60.7. The mean value of high-tech exports is 3.14e+10 and 
the standard deviation is 4.55e+10. The minimum value of the high-tech export variable 
is 3.57e+08 and the maximum value is 2.16e+11. Finally, the mean value and standard 
deviation of R&D expenditures are 1.79 and 0.85, respectively. Also, the minimum value 
is 0.43 and the maximum value is 3.73.
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Since the values of the skilled labor force and skilled migration variables were included 
in the model as percentages, it was considered inappropriate to take the logarithms of these 
values. As a result, all variables used in the model were analyzed at their level values.

Table 3. Summary Statistics of Variables

Variables
Number of 
Observa-

tions
Average Standard 

deviation Minimum Maximum

Skilled Labor Force Ratio (SLF) 330 84.65494 3.764633 68.54 91.26
Skilled Migration Rate (SM) 328 32.55854 10.87569 12.2 60.7
High Tech Exports (HTE) 329 3.14e+10 4.55e+10 3.57e+08 2.16e+11
Research and Development 
Expenditure (RDE) 330 1.79322 0.8567707 0.43514 3.73402

Source: Authors own construction, June 2024

The sample discussed in this study comprises the data of 22 EU countries for the period 
2007–2021. In other words, the unit size of this study is N = 22, the time dimension is 
T = 14 and it has a balanced panel feature. In this analysis, it was decided that the dynamic 
panel data method was appropriate due to the short time dimension of the panel and the 
possibility that a few observations in the panel could not be provided. Dynamic models 
are those that reflect the dynamic effects of a dependent variable over time; in such a case, 
the lagged values of the dependent variable are included as independent variables. The 
dynamic panel data model can therefore be formulated as follows:

SLFit = β 0 + β 1 SL it–2+ β2 SM it +  β3 HTE it+ β4 RDE it + μit

The model was created by making natural logarithmic arrangements. The dependent 
variable in the model is skilled labor force and the independent variables are qualified 
migration, high-technology exports and R&D expenditures; the ‘i’ index shows the 
cross-sectional units, that is, the 22 EU countries; the ‘t’ index shows the time (2007–2021).

4. Research Results

4.1. Estimation Dynamic Panel Data Method and Forecast results

The economic behavior in a given period usually occurs under the influence of past ex-
periences and patterns of behaviour. In this case, when examining economic relations, 
the delayed values of the variables should be examined as explanatory factors. Models to 
which delayed values are added are called ‘dynamic panel data models.’ In these models, 
if the delayed value of the dependent variable is added to the model as an independent 
variable, it is called an ‘autoregressive model’ (Tatoğlu, 2020, p. 115). The advantages 
of dynamic panel data models include having a higher number of observations, having a 
more homogeneous structure and reducing the connection problem between explanatory 
variables by increasing the degree of freedom (Binay, 2021, p. 417).
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In dynamic models, the problem of internality arises because the lagged value of the 
dependent variable is included in the model as an independent variable. Therefore, in the 
analysis made with the least squares method (LS), both the unit and time effect and the 
internality are neglected. As a result, the findings obtained by the pooled least squares 
method will be biased and inconsistent (Baltagi, 2008). Since the lagged value of the de-
pendent variable is included in the model as an independent variable in dynamic models, 
endogeneity problem arises. Therefore, both unit and time effects and endogeneity are 
neglected in the analysis conducted with the ordinary least squares method. 

Another method used in estimating dynamic panel data models is the first differences 
estimator. The first differences estimator is preferred when the unit effect is correlated 
with the independent variable. In this method, the unit effect is deducted from the model 
with the first difference transformation. However, the lagged value of the dependent 
variable is not orthogonal with the error term. This situation causes the forecast results to 
be inaccurate. The first difference transformation is performed first to obtain consistent 
prediction results. Then the correlation between the lagged value of the dependent variable 
and the error term needs to be checked using the instrumental variable. When the error 
terms of the first difference model are with constant variance and no autocorrelation, the 
use of the Anderson and Hsiao (1982) estimator is appropriate.

However, first difference error terms are usually negative and correlated. In this case, 
the use of Arellano and Bond‘s (1991) generalized moment method (GMM) would lead 
to consistent results. In the GMM method, the first difference model is first transformed 
using the instrumental variable matrix. This transformed model is then estimated according 
to the generalized least squares method. The system GMM incorporates the lagged value 
of the dependent variables into the model as an instrumental variable. To solve the endo-
geneity problem, the lagged value of the dependent variable is used as the instrumental 
variable. The system GMM model is estimators designed for situations with N>T. Arellano 
and Bond‘s (1991) prediction that if the number of autoregressive parameters is too high, 
the model is weak. When working with unbalanced panel data or when T is small, the 
first difference transformation is weak in explaining the model. When the first difference 
is received in unbalanced panels, the data of some units disappears. According to Arel-
lano and Bover (1995), it is more appropriate to use the method of forward orthogonal 
deviations instead of the first differences. In this method, the difference of the average 
of all future values of the variable is taken. Thus, data loss is minimal (Roodman, 2009). 
In brief, the methodology is superior to other estimators in that it addresses endogeneity 
issues and controls for time-invariant country-specific effects. Zobeiri et al. (2024), Mu-
lugeta (2024), Xaisongkham and Liu (2024) have proposed the system GMM estimator 
as a consistent and efficient estimator. For this reason, one step GMM and two step GMM 
estimators are used in this study.

A Wald test was performed to test the reliability of dynamic panel data analysis. The 
Wald test measures the level to which independent variables explain the dependent var-
iables (Roodman, 2009). Hypotheses of the Wald test:
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H0: Independent variables have no power to explain the dependent variable.
H1: Independent variables have the power to explain the dependent variable.

In order to obtain consistent results in system GMM estimation, three important criteria 
should be considered: 
1) Arellano and Bond (1991) proposed AR (1) and AR (2) tests to test autocorrelation in 

dynamic panel data methods. It does not matter whether there is autocorrelation (AR 
(1)) from the first order or not. In order to achieve effective results in the GMM model, 
there must be no second-order autocorrelation (AR (2)). Hypotheses established for 
autocorrelation testing:

  H0: There is no autocorrelation.
  H1: There is an autocorrelation.
 Here, the acceptance of the H0 hypothesis means that the model is nonautocorrelated.
2) It is a test of whether the instrument variables are valid, that is, whether the over-defi-

nition constraints are valid. For this case, the Hansen test is used. The hypotheses to 
be established for the Hansen test are as follows:

  H0: Over-identification restrictions apply.
  H1: Over-identification restrictions do not apply.
 The basic hypothesis of the Hansen test is that „extreme definition constraints ap-

ply.“ According to these tests, the hypothesis should not be rejected. In addition, the 
probability value should not be 1.000 and should not be below 0.25. 

3)  To ensure that the number of instrumental variables is equal to or less than N (Tatoğlu, 
2020: 133–155).

One Step SGMM and Two Step SGMM estimation results are shown in Table 4. We 
used the „xtabond2“ command developed by Roodman (2009) to make predictions with 
the system generalized moments method. With this command, more test results are ob-
tained. Consistent results are obtained in the presence of heteroskedacity and autocorrela-
tion. However, the standard errors obtained from the first stage GMM are biased. For this 
reason, we applied the robust standard errors proposed by Windmeijer (2005). In addition, 
in order to reduce the data loss caused by the first differences method in the analysis, 
„orthogonal deviations“ proposed by Arellano and Bover (1995) were used instead of the 
first differences. In this method, instead of the difference of the period before the current 
period, the difference of the average of all future values of the variable is used (Tatoğlu, 
2020: 131–145).

According to the results of the One Step SGMM and Two Step SGMM tests in Table 
IV, the H0 hypothesis is rejected because Wald = 0.000<0.05. The alternative hypothesis, 
H1, is accepted. According to the alternative hypothesis, the independent variables are 
meaningful in explaining the dependent variable. It also expresses the validity of the 
coefficients obtained from the model.
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Table 4. One Step SGMM and Two Step SGMM estimation results

One Step SGMM Two Step SGMM 
SLFt-2 0.778*** 0.638***
SM 0.060*** 0.066***
HTE 6.20E** 8.25E*
RDE 0.350* 0.458**
Constant 15.962*** 27.421*
Wald Test (χ2) 423941.03*** 206213.43***
AR(1) 1.24 (0.215) 1.15 (0.252)
AR(2) -1.66 (0.096) -1.33 (0.184)
Hansen 0.25 (0.614) 18.26 (0.108)
Number of Groups 22 22
Number of Instruments 6 17
Number of obs 283 283

Note: ***, ** and * denote the significance level at 1%, 5% and 10%, respectively. p-values are given in the 
parentheses.
Source: Authors own construction, June 2024

According to the One Step SGMM and Two Step SGMM estimation results, the lagged 
value of the dependent variable (SLFt-2), skilled migration (SM), high technology exports 
(LHTE) and R&D expenditures (RDE) were statistically significant. These variables have 
a positive effect on the qualified workforce. When the results of One Step SGMM are 
examined, the H0 hypothesis, which suggests that there is no first-order autocorrelation 
(AR (1)) in the model, is rejected. The H0 hypothesis that there is no second order auto-
correlation (AR (2)) is accepted. According to the Two Step GMM estimation results, the 
null hypothesis stating that there is no first- and second-order autocorrelation ((AR1)) and 
(AR (2)) is accepted. When the Hansen over-determination test result was examined; The 
H0 hypothesis is accepted. This shows that the instrumental variables are valid. The anal-
ysis revealed that skilled migration, R&D expenditures, and high-technology exports all 
had a positive effect on the qualified labor force.

5. Conclusion 

The creative class and creative cities are integral to fostering a dynamic and innovative 
economy. By recognizing the significance of creative professionals and investing in the 
development of creative cities, governments and policymakers can create environments 
that attract and retain talent, drive economic growth and enhance the overall quality of 
life. Embracing skilled migration as a means of diversifying and strengthening the crea-
tive landscape will undoubtedly contribute to the success and vibrancy of creative cities 
in the future.
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Florida’s theories of the creative class emphasize the importance of creativity and 
diversity to fostering economic growth. Florida has suggested that states, which try to 
balance the development differences between regions and countries, should follow a 
strategy dominated by cultural diversity and tolerance. If these theories become state 
policy, it is possible to accelerate economic and social development. In other words, at 
the heart of the Creative Class theory is the assumption that cities and regions must attract 
the creative class in order to increase economic growth. Moreover, economic growth is 
driven by tolerance, talent and technology. Creative individuals, for their part, prefer 
regions or countries that are open to new ideas, are tolerant and are culturally diverse. In 
short, creative individuals migrate to regions that have a creative ecosystem and where 
differences are accepted.

This study offers a different perspective as it tests the relationship between the creative 
class and skilled migration empirically. In other words, the hypothesis that the increase in 
technology, talent and tolerance attracts the creative class is tested. We investigated the 
relationship between the creative class and the 3Ts of tolerance, talent and technology 
in 22 EU member states during the period 2007–2021. In our study, the creative class is 
represented by qualified workforce data and technology is represented by high-technology 
and R&D expenditures export data. Unlike previous studies (Doğrul and Çelikkol, 2017; 
Esen and Atay, 2020), we used qualified migration data to represent tolerance and talent. 

Our study contributes to the literature in several ways. The current literature is main-
ly based on theory and conceptual studies. For this paper, we expanded the conceptual 
theories to an econometric model that would allow us to test whether the theory holds 
in reality. Moreover, the few empirical studies in this field focusses on Western Europe; 
our study expands on this by including other non-Western European nations. We tested 
our study with dynamic panel data models One Step SGMM and Two Step SGMM esti-
mators. By One Step SGMM and Two Step SGMM estimators, we conclude that skilled 
migration, high-tech exports and R&D expenditures increase the skilled workforce. The 
results of the study‘s analysis were expected in theory and in other studies (Florida et al., 
2008; Vossen et al., 2019), and were found to be similar to the suggested results and had 
a positive relationship.  We also compared different dynamic panel data models to test the 
consistency of the study. For this reason, the study is important as it expands the research 
with regards to sample size, the variables used and analysis method.

As a result, it can be concluded that it is a necessary precondition to attract a high-qual-
ity skilled workforce in order to build creative places. A highly qualified workforce is 
attracted to places that are tolerant of different religions, cultures, freedom, diversity and 
broad social networks. Skilled migrant workers contribute to the development of new 
production techniques or new products as they transfer their ideas and experiences to 
the places they go. To gain a more competitive edge in the global market, therefore, EU 
countries need to take advantage of the knowledge and skills of the creative class. To 
achieve this, policymakers should offer incentives and a variety of opportunities that will 
appeal to creative individuals and formulate policies that will persuade them to move to 
creative cities.
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