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Abstract: Being enlightened by Richard Florida’s seminal work on the creative class, this paper
aims to evaluate the effectiveness of higher education institutions to cultivate a workforce with
utilised skills that meet the demand of labour market in the context of sustainable socio-economic
development. Based on the macro and micro data generated from Eurostat and the Europe Labour
Force Survey (EU LFS), the supply and demand condition of early graduates and the mismatch rate
between early graduates’ education backgrounds and actual jobs they undertook are estimated by a
multinomial logit model in seven European countries. The findings suggest that, (1) higher education
has a significant impact on the formation of specific sustainability competencies that contribute to the
development of creative economy; (2) many creative workers also have a high probability of finding
jobs that are not commensurate with their qualifications; (3) the effect of higher education policies
appears to be heterogeneous across different countries. Therefore, we argue that policy makers should
increase awareness about connecting internal measures of education system (e.g., course design)
directly to aims and scopes of sustainable socio-economic development scenarios, and joint efforts
shall be made to reduce such mismatch rates for particular subjects that are identified by regular
monitoring procedures or programmes on the basis of full consideration of interests and reasonable
requirements across different countries in Europe.

Keywords: the creative class; higher education; education background; mismatch rate; sustainability
competency

1. Introduction

In the so-called fourth industrial revolution, sustainable development (SD) has been recognized
as one of the biggest challenges of the 21st century. More specifically, as the World Economic
Forum (WEF) [1] pointed out, disruptive innovations in business models will impact the employment
landscape significantly over the coming years, in particular, youth employment remains a top
global concern [2], however, people’s employment is closely related to their lifelong well-being and
socio-economic development worldwide. Higher education institutions can serve as an innovation hub
for achieving labour productivity through equipping young people with “sustainability competencies,”
which concerns “the combination of cognitive skills, practical abilities and ethical values and attitudes
mobilized in a real situation or context related to sustainability” [3]. In addition, the Organisation for
Economic Co-operation and Development (OECD)[4,5] suggested a collection of “hard” and “soft”
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skills across cognitive, social, and emotional domains (e.g., creativity, critical thinking, problem-solving
etc.) in responding to the current socio-economic climate of the 21st century, for enhancing quality of
education, individual well-being, and social progress.

In such a context, scholars and practitioners have identified an urgent need to evaluate
the effectiveness of teaching and learning experiences in higher education systems for achieving
sustainability [6]. A large number of literatures, from different perspectives, aimed to explore how
students are more likely to acquire essential skills and competencies in being ready for the knowledge
economy. For instance, some have addressed the topic considering the design of transformative
and reflective curriculum towards sustainability [7], and others have accounted for that creating
attitude-building opportunities is essential to sustainable higher education [8], or suggested the
conception of sustainability has to be included in undergraduate courses and engaging students with
sustainable technologies, practices, and ethical principles helps them to develop the ability of critical
thinking [9]. In other words, the existing research remains a “bottom-up” orientation with a careful
examination of the internal “teaching-program design-learning” process in assessing the effectiveness
of higher education systems, however, as the Critical Social Transformative Learning Theory [10,11]
suggested, evaluating and improving the effectiveness of a higher education system should be situated
in a broader context of socio-economic development, in this sense, a “top-down” orientation with
taking account of socio-economic factors to evaluate if students’ learning outcomes, acquired skills,
and competencies meet the requirement for the development of a sustainable economy [9], such as to
what extent the labour produced (i.e., graduates) by a higher education institution match the demand
of a labour market (i.e., employment).

Modern human capital theory [12,13] provides fundamental support for investigating how
education as one of the greatest important ingredients of human capital affects sustainable economic
growth [14] and increase productivity, human capital has been measured in various forms [15], such as
the degree of education [16], entrepreneurship [17], individual and collective human capital [18].
Besides, another strand of investigation focuses on the role of occupational groups in economic
development. For instance, the theory of “the creative class” (i.e., a particularly defined community that
includes different types of knowledge workers) proposed by Florida [19,20] advocates that the essential
condition for the sustainable socio-economic development is cultivating and reserving specific forms
of human capital (including scientists, university teachers, engineers, high-tech technicians, managers,
marketers, financial and social service professionals, or artists and journalists), which explicitly links
the mission and practices of higher education with emerging socio-economic sustainable development
needs. The implied core tenet can be if the current higher education system is capable of producing
graduates who have qualified competences, early graduates are more likely to promptly find jobs in
labour markets that are consistent with their skills and knowledge received from universities.

It is within such an intersection of an educational and economic line of inquiry, this study aims
to, (1) distinguish the evaluation of the quality of a higher education system from the mainstream
investigations by considering solid socio-economic outcomes (i.e., employment) as an “index” to
reflect the effectiveness of skills and competencies developed by young people during the time at the
university. Specifically, we used the indicator of degree of mismatch between the quality of labour
produced by an education system and its labour market outcomes as the proxy to depict such a
pattern, which allows an integration of both supply and demand in a labour market in evaluating
graduates’ sustainability competencies; (2) further decompose graduates into three grand categories of
education backgrounds (i.e., technological, business-management, and artistic backgrounds) with a
holist scope to highlight the composition complexity of their sustainability competencies in a higher
education system rather than focusing on specific aspects of higher education, such as the effects of
tertiary education [21], biometric characteristics [22], the overall expansion of an education system [23],
late graduation [24], or generally defined group of skilled workers [25]; (3) by viewing young people as
drivers of knowledge economy and socio-economic development [26–28], highlight that understanding
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the development of sustainable higher education must be embedded in societal challenges and realities
in the 21st century.

Integrating the concept of sustainability competencies (i.e., having particular attitudes and skills
to socio-economic development in a long run) [29], as mentioned above in mainstream education
research with skills and competencies conceptualized in creative workers, we understand and further
define sustainability competencies as a collection of cognitive, social, and emotional skills that
allows using knowledge to create new ideas, stimulate innovations, convert innovations to concrete
social/economic outcomes, or at least to solve complex problems independently and creatively during
the working process to the rise of knowledge economy. Based on the understanding that comparing
education backgrounds and occupations that graduates are employed in can offer significant insights
on how efficiently a higher education system can produce labour with sustainability competencies,
we endeavour to answer the following questions: RQ1: What is the status of new creative workers
in the European labour market; RQ2: are the present education system and associated education
policies efficient enough to support them to actualize their skills and potentials under the dominant
milieu of sustainable socio-economic development; and RQ3: measuring the effectiveness of a higher
education system, is there any difference across countries in Europe? Findings of this study expand the
understanding of sustainable higher education to an interdisciplinary scope, and also shed new light
on the creative class theory regarding how to produce sufficient creative workers to meet the demand
of the rise of the knowledge-intensive economy.

The rest of this paper is arranged as follows: literature review and hypotheses developments are
illustrated in Section 2; Section 3 introduces methodology and describes the data; Section 4 discusses the
main findings from both the supply and demand sides; Sections 5 and 6 show theoretical, managerial
implications and research limitations.

2. Literature Review

2.1. Higher Education for Sustainable Development

Economic, social, and environment constitute the foundation in conceptualizing sustainable
development (SD) [30], which has been recognized as one of the critical global challenges of this
century. The fundamental importance of education for addressing the challenges has been reaffirmed
as a crucial goal to contribute to more sustainable societies in both the new 2030 Agenda for
Sustainable Development [31] and the 17 Sustainable Development Goals [32], according to the
international recognition that through education people can achieve a more sustainable living approach
and society [5]. Education, especially at the higher level, directly influences economic growth,
employability, making people more productive, which in turn promote the creation of knowledge,
ideas, technological innovations, and the formation of a cordial political, social, and economic
environment [33]. Therefore, empowering the individual with sustainability competencies to act in a
complex changing socio-economic climate in a sustainable manner has become the primary aim of all
levels of education, in particular higher education institutions.

However, existing research mirrors the lack of common definitions and frameworks in conceptualizing
sustainability competencies, despite their increasing efforts in exploring the development and evaluation
of sustainability competencies from various perspectives (see review c.f. [3]). Cabrian et al. [3] see
sustainability competencies as “the combination of cognitive skills, practical abilities and ethical
values and attitudes mobilized in a real situation or context related to sustainability”. Fortuin and
Bush [34] emphasized being able to cross boundaries between bodies of disciplinary knowledge,
cultures, theory, and practice for sustainability competent graduates. In the context of the fourth
revolution, a combination of proper adequate knowledge and skills under the umbrella of sustainability
competencies tend to be decisive within the workforce for driving innovation capacity in a fast-changing
knowledge economy [35]. In responding, Van Larr et al. [36] have identified seven core skills
(including technical, information management, communication, collaboration, creativity, critical
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thinking, and problem solving) and five contextual skills (including ethical awareness, cultural
awareness, flexibility, self-direction, and lifelong learning) for success in the 21st century, which indicates
the emerging complexity of competencies that jobs demanded for achieving the sustainable society.

Moreover, the Organisation for Economic Co-operation and Development (OECD) conducted
series investigations (e.g., OECD Skills Strategy (OSS); the OECD Survey of Adult Skills; the Programme
for the International Assessment of Adult Competencies (PIAAC) ect.), attempting to help young
people to gain a foothold in the labour market, enhancing individual wellbeing, and effectiveness of
higher education systems in transforming knowledge and skills into economic growth. According to
evidence from a three-year longitudinal research (the Education and Social Progress (ESP) project),
OECD [5] highlighted the interconnection between education institutions and labour market (as shown
in Figure 1) in developing young peoples’ skills across cognitive, social, and emotional dimensions for
achieving sustainable social progress, such as literacy, numeracy, problem solving—skills that not only
involve applying knowledge, but also include the ability to reflect and participate in more intricate
thinking patterns; perseverance, self-esteem, and respect for others, which play important roles in
countless everyday situations in all stages of a person’s life. More importantly, it also emphasized that
many skills required in the 21st century, like creativity and critical thinking, incorporate intellectual,
social, and emotional elements. This tendency is also shown in the key skills demands analysed
by the World Economic Forum [37] in which “human” skills such as creativity, originality, complex
problem-solving, emotional intelligence etc., were identified as outsized increase in demand in 2022
(see Table 1). The emergence of more complex skills required by the fast-changing knowledge society
pose serious challenges to higher education systems that carry significant commitments to preparing
young people for the labour market. Therefore, enhancing the effectiveness and quality of higher
education institutions should be a core issue in the new era of knowledge economy.
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Figure 1. The interconnection between learning contexts, skills, and social progress (adapted from
OECD, 2015 [5]).

Table 1. Trending skills demanded in 2022 (from Future of Job Survey 2018, World Economic Forum [37]).

Trending, 2022

Analytical thinking and innovation
Active learning and learning strategies
Creativity, originality and initiative
Technology design and programming
Critical thinking and analysis
Complex problem-solving
Leadership and social influence
Emotional intelligence
Reasoning, problem-solving and ideation
System analysis and evaluation

2.2. Assessing the Quality of Higher Education Institutions

To further develop higher education for sustainability, scholars and practitioners have identified a
need to evaluate the effects of higher education institutions. One line of inquiry adopted a “bottom-up”
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orientation with attention particularly given to explore students’ learning experiences and internal
features of a sustainable education system. Such investigations are mainly based on qualitative research
approaches. For example, some studies used educational data mining as a common method to predict
and analyse students’ performance [38], other studies adopted case studies in examining qualitative
institutional documents, e.g., the report of teaching activities [39]. Research have shown that the quality
of student–teacher interaction and student participation are very important factors that affect the overall
performance of students [40], and emphasized the value of both social and individual transformation
during the educational process in improving graduates’ sustainability competencies [41–43].

The other line of inquiry, usually employing quantitative research methods, tends to apply a
“top-down” orientation to measure socio-economic outcomes in relation to education returns, which can
be considered as a reflection of the quality of a higher education system. Economic theories are normally
drawn on in such studies to evaluate the effectiveness of higher education [44–46]. For example, from
human capital theory perspective, the market rewards the investment of individuals in their skills
with better jobs and higher wages, therefore, mismatch in the supply of skills can be due to the low
capacity of education systems to respond to the needs of the market [4,47]. In a perfectly competitive
labour market, the effect of a deterioration or improvement of higher education is straightforward;
there is a reduction or increase in the wage of all graduates [23]. Thus, wage premium is often taken
as a reference point for analysing the relationship between graduates’ labour market performance
and various factors (e.g., IQ [48], gender [49], ethnicity [50], biometric characteristics [51], years of
schooling etc.) that are considered as influential determinants to the trend and design of higher
education policies.

The policy innovations introduced by the OECD Skills Strategy (OSS) [52] implied that education
system could work more actively to update the demand for skills of an economic structure, rather than
as passive recipients of the demands from employers and markets. A number of studies seem to be
consistent with this advocacy. For example, education backgrounds were found having a strong power
in explaining graduates’ whereabouts in the labour market [53], more specifically, graduates with an
engineering and health background have a 30 percent higher wage than those who majored in the
humanities [54]; graduates with STEM and business backgrounds were identified with larger wage
premiums [55]. Besides education backgrounds, other aspects that also provide means of assessing
the efficiency of higher education institutions cover cross-border higher education, time to degree,
information provision on educational attainments etc. For instance, degree field and university ranking
were recognized as having significant impacts on graduates’ first employment through comparing
the labour market outcomes of graduates who participated in a cross-border higher education degree
programs in Malaysia and Japan [56]. Aina and Casalone [45] analysed the effect of time to degree on
the early labour market performance of Italian graduates, and found that students who graduate later
are less likely to obtain jobs in the labour market and this effect is persistent for a very long period
of time. Additionally, providing information on labour market to students with parents from low
socio-economic households can significantly increase their intended college enrolments compared to
those with a high socio-economic background [57].

As can be seen, existing literature on assessing the quality of higher education institutions
have addressed various dimensions such as learning behaviours and processes, subjects, educational
backgrounds, wage premium, time to degree etc., among graduates in different contexts. However,
it appears that giving excessive but isolated attention to either internal learning experiences or labour
market performance were actually treating sustainability competencies and socio-economic outcomes
as independent entities, thus, offered limited understanding on the higher education institutions’
efficiency in cultivating young people’s sustainability competencies in such a changing socio-economic
climate that requires re-shaping and emerging of more complex competencies through education,
in order to narrow the widening skill gap [1]. Therefore, a theoretical framework that allows integration
of sustainability competencies and socio-economic realities is needed for a better holistic understanding
of the effectiveness of higher education systems.
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2.3. Cultivating Creative Workers: Seeing Sustainability Competences Through the Lens of Market Outcome

As a strand of human capital theory, since the creative class thesis was initialized in 2002, this notion
that the American urbanist Richard Florida proposed [19] to upgrade the existing regional/urban
socio-economic structure has been hotly debated, e.g., [58,59]. The agglomeration of the creative
class, which includes a super creative core (i.e., scientists, engineers, university professors, poets and
novelists, artists, entertainers, actors, designers and architects, as well as the thought leadership of the
modern society: notification writers, editors, cultural figures, think-tank researchers, analysts, and other
opinion makers), creative professionals (i.e., high-tech, financial services, the legal and health care
professions) and bohemians (i.e., novelists, artists, entertainers, actors, designers, and architects) [20]
(p.38–40), is argued to be fundamental in determining the growth for a city or region. As long as the
density of the creative class increases, its presence acts as a symbol of “regional attractiveness” in
attracting more creative talents and industries, and shaping a virtuous circle. Therefore, the key to
the success of such a sustainable socio-economic system is how creative workers can be efficiently
cultivated and attracted.

The creative class theory has enlightened a number of novel venues to rethink how an
urban/regional creative economy system can be developed and sustained, albeit many studies doubted
the causal relationship between building up a tolerant people climate and sustainable economic growth,
because of the difficulty in defining and measuring the concept of tolerance [60]. As Florida argued [20],
what people actually do and their creative occupations are a better measure of people’s skills than
educational attainment and other proxies, because they capture utilised abilities rather than potential.
A sustainable, creative economy should not only attract creative workers from outside, but also act as a
powerhouse in forging well-trained and educated individuals in the creative disciplines. In this sense,
it is concordant with OECD Skills Strategy’s emphasis on the higher education system’s significant
and active role in acting as a supplier to the labour market by constantly providing appropriate skills
that the sustainable economy requires.

However, current discussion has remained focused on “attracting creative talents”, while it
has not been fully extended to the role of the education system when shaping various types of
creative workers. Only a few existing empirical studies give attention to generating creative workers.
For instance, Comunian, Faggian, and Li [61] initially examined the labour market in the U.K. for
bohemian graduates. Using micro-individual student data by the Higher Education Statistical Agency
(HESA), bohemian graduates in the U.K. were believed to be unfairly rewarded in the year 2006,
in terms of the level of salary and type of jobs offered to them. This research gap not only specifies a
viable direction for further research concerning the development of the creative economy, but also
provides an opportunity to reconcile the inconsistency between the research on the concept of graduates’
sustainability competencies and their labour market performances as mentioned earlier.

Applying creative class theory, higher education background can be generally categorized
as “education science and teaching training”, “humanities, arts, and language”, “science (exclude
education science)”, “engineering and health welfare” and “social science, business, and law”, according
to the data provided by the Europe Labour Force Survey (EU LFS). Florida defined competencies
that contribute to sustainable economic development as artistic creativity, economic/managerial
creativity, and scientific creativity, and finally, these sustainability competencies that are supposed to be
developed by different subjects (i.e., education backgrounds) are tested by a real market environments
and converted into job outcomes, namely, creative occupations scattered everywhere during the
production process, such as writers, journalists, engineers, scientists, mangers, lawyers, business and
financial professionals, etc. The core tenet is that if a higher education system is highly efficient,
education backgrounds are very likely to match with corresponding job outcomes. For instance,
courses related to education science and teaching training, science (exclude education science) should
develop students’ sustainability competencies in terms of scientific creativity; or a social science,
business, and law curriculum should help students to gain sustainability competencies in terms of
economic/managerial creativity and get jobs in business, computer use, engineering, health and welfare,
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and high level management. In this sense, students all have an opportunity to acquire sustainability
competencies and become creative. The only difference is that due to different education backgrounds
and the disparity in higher education effectiveness, their creativity will be realized in different ways
and at different levels. Therefore, the mismatch rate between graduates’ education backgrounds and
early creative jobs they undertook can be considered as an effective proxy for measuring the quality of
higher education institutions in developing graduates’ sustainability competencies.

Grounded in what have been reviewed so far, we further defined sustainability competencies
as a collection of cognitive, social, and emotional skills that allows using knowledge to create new
ideas; stimulate innovations, converting innovations to concrete social/economic outcomes; or at
least to solve complex problems independently and creatively during the working process to the rise
of the knowledge economy. Our understanding of the interconnections between higher education
backgrounds, sustainability competencies, and creative occupation outcomes is shown in Figure 2. It is
based on this understanding that we arrived at our empirical investigation and results that are going
to be discussed in detail next.
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3. Methodology

3.1. Data

Given that little comparative research has been undertaken on the scale of the creative economy
across Europe [62], the European Labour Force Survey (EU LFS) database provides an opportunity to
link the main European creative economies together, such as the U.K., Germany, Spain, Italy, and France.
In addition, the Netherlands and Denmark are also included, as their economies have frequently been
described as “creative” [63]. Ideally, the EU LFS survey can cover all of the EU countries, but the
core variable “hatfield”, which indicates interviewee’s education/training background by 14 general
subjects, has only been available since 2003 for limited countries, thus only the U.K., France, Italy,
Spain, Germany, the Netherlands, and Denmark are the research targets. This paper proposes the
following classification to link different education backgrounds to the concept of the creative class.

1. New bohemian workers: LFS subject codes 200 (humanities, languages, and arts) and 222
(foreign languages), which are likely to be relevant to creative occupations 245 (journalism, art,
and writing), 347 (work in art, entertainment, and sports) and 521 (modelling).

2. New creative core workers: LFS subject codes 100 (teacher training and education science),
400 (science, mathematics, and computing), 420 (life science), 440 (physical science), 460 (mathematics
and statistics) and 481 (computer science), which are likely to be relevant to creative occupation
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groups 21 (physical, mathematical, and engineering science professionals), 22 (life science and health
professionals), 23 (teaching professionals), and 24 (other professionals).

3. New creative professionals: LFS subject codes 300 (social sciences, business, and law),
482 (computer use), 500 (engineering, manufacturing, and construction) and 700 (health and welfare),
which are likely to be relevant to creative occupations 1 (high level management), 241 (work related to
the organisation and economy of business), 242 (work with law), 31 (technical work in nonbiological
areas), 32 (technical work in biological areas), and 34 (other associate professionals).

It is worth mentioning that this alignment is rough, as the specific subject codes that are accurately
related to each creative occupation or small groups of creative occupations are unobtainable in the EU
LFS. It is especially true when measuring new workers who have an education background related
to the jobs of bohemians or creative professionals. However, meaningful results about the match or
mismatch between qualifications and occupations are expected as this attempt can still capture this
pattern in a broad sense.

In order to maximise the sample size, the dataset includes micro-level records based on the longest
time period for each target country, such as the period 2004–2007 for the U.K. and Italy, and the
period 2006–2007 for the Netherlands and France, and in the period 2003–2007 for Spain and Denmark.
The exception is Germany, where the variable “educfild” is only available in the year 2003. In addition,
the time period after 2007 is not included, as the economic crisis in Europe, which began in 2008,
is argued to completely change the pattern of job outcomes for graduates and nongraduates [64].

Moreover, the variable “wstat1y (situation with regard to activity one year before survey)” is used
to define newly graduated students. As the EU LFS derived this variable to represent the situation
of every interviewee one year before the survey, it is plausible to assume that the workers who were
pupils, students, or had further training and unpaid working experience, can be a cohort of new
graduates/nongraduates according to the previous academic year. This group is further confined by
the age band of 22, as interviewees at the age above this band are less likely to be newly graduated
students but instead be workers who already have considerable work experience to redevelop skills
and knowledge in the workplace. With this adjustment, the valid observations/weighted observations
for each country based on the available time periods are listed in Table 2. Finally, the personal
characteristics of individuals are also controlled for, such as age (variable “age”), gender (variable
“gender”), the level of educational attainment (variable “hatlev1d”), part-time/full-time (variable
“ftpt”), self-employment/employment (variable “stapro”), and ethnicity (variable “countryb”).

Table 2. Sample size.

Country Actual Weighted Time Period

The U.K. 1566 2,831,653 2004–2007
France 6209 877,314 2006–2007
Spain 2662 859,135 2003–2004,2006–2007
Italy 9625 1,138,187 2004–2007

The Netherlands 5101 834,041 2006–2007
Denmark 3105 400,029 2003–2007
Germany 793 204,786 2003

3.2. Models

After having defined qualifications and creative occupations, the methodology of this paper
follows three steps:

Firstly, the simple descriptive statistics are presented to measure the situation of newly graduated
students regarding both supply and demand in the labour market. An important setup here is that only
individuals who have jobs in the current year are focused upon. In other words, only the relationship
between the supply of labour (graduates/nongraduates) and the demand of labour (creative/noncreative
occupations) is addressed, without consideration of unemployment, as the EU LFS dataset contains
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insufficient information to analyse this pattern. Therefore, for graduates and nongraduate workers
who were students and pupils from the last academic year, the only job outcome for them is if their
occupations are now creative or noncreative, based on Florida’s definition.

Then a multinomial logit model identifies what factors affect the probability of obtaining a creative
job for new workers. Formally:

Pr(Y = 0 |X ) = exβ0

exβ0
+exβ1

Pr(Y = 1 |X ) = exβ1

exβ0
+exβ1

(1)

In Equation (1), outcomes 1 and 0 recorded in y represent the job outcomes in terms of creative
and noncreative occupations respectively. A set of coefficient β1 and β0 is estimated, corresponding
to each outcome. However, this model is unidentified as it has more than one solution β1 and β0

and leads to the same probability if Y = 1 and Y = 0. To solve this problem, β0 has to be set at zero.
Therefore, the remaining coefficients β1 will measure the relative change to the Y = 0 group. In this
case, the set of equations in 6.1 can be further expressed as:

Pr(Y = 0 |X ) = 1
exβ1

+1

Pr(Y = 1 |X ) = exβ1

exβ1
+1

(2)

In this case, the relative probability of getting a creative job (Y = 1) to the basic outcome of getting
a noncreative job is:

Pr(Y = 1 |X )

Pr(Y = 0 |X )
= exβ1

(3)

Thus, the exponentiated value βi is defined as the risk-relative ratio (RRR) for one-unit change in
the corresponding variable Xi, which represents the different personal and course characteristics in
this study.

At this stage, the definition of creative jobs is only a general concept. As the aim is to measure
the effect of different characteristics on the outcome of creative jobs, all creative occupations will not
be separated into subcategories. However, the general education/training background of the whole
creative class is still expected to reveal the differences in the education system and labour market
across the target countries.

Finally, the heterogeneity across the different creative occupations is highlighted. Personal and
course characteristics can result in different job outcomes regarding the nature of creative occupations
that require quite different skills and qualifications. In this respect, the second multinomial logit model
is further used to examine how course and personal characteristics influence the probability of getting
a bohemian, creative core, or creative professional job. The following model is estimated as:

Pr(Y = 0 |X ) = 1
exβ1

+exβ2
+exβ3

+1

Pr(Y = 1 |X ) = exβ1

exβ1
+exβ2

+exβ3
+1

Pr(Y = 2 |X ) = exβ2

exβ1
+exβ2

+exβ3
+1

Pr(Y = 3 |X ) = exβ3

exβ1
+exβ2

+exβ3
+1

(4)

In Equation (4), outcomes 0, 1, 2, and 3 recorded in y represent the job outcomes in terms of
noncreative, bohemian, creative core, and creative professional occupations respectively. The deduction
in calculating the risk-relative ratio for each subcategory is the same as Equation (2) and (3).
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4. Findings

4.1. Supply of Graduates in the European Labour Market

To observe the supply of graduates in the labour market requires the data from Eurostat. As can
be seen in Appendix A, the number of graduates evidently increased in the period 2000–2007 for the
majority of subjects. The only exceptional case is France, where the pattern of this overall growth is
not very clear, such as in the subject fields of science, mathematics, and computing (−8.6 percent),
humanities and arts (−10.1 percent), and social sciences, business, and law (−0.1 percent). In contrast,
Italy experienced a faster average growth in most subjects compared to the rest of the countries, such as
teacher training and education science (27.4 percent), humanities and arts (10.8 percent), or social
sciences, business, and law (8.5 percent).

Turning to the share of graduates by subject, figures reveal that graduates with a background in
social science, business, and law account for the largest average share across all the target countries.
For the other subjects, it is not possible to draw a universal conclusion as the ranking varies. However,
the share of graduates with a health and welfare background or with an engineering, manufacturing, and
construction background is generally larger than those who have a background in science, mathematics
and computing, humanities and arts, or teacher training and education science. In comparison,
the smallest number of graduates is allocated to the subject agriculture, veterinary, and services, which
is defined as “other subjects” in this thesis.

It is interesting to observe the significant variation in some subjects, which is consistent with the
nature of an economy. For example, in the U.K. and the Netherlands, where the education industry is
an important sector, the share of graduates with teacher training and education science is very high,
showing figures of 16.5 percent and 10.2 percent, respectively. Such a share is also very high in Spain,
which is even higher than that of the U.K. This can be deemed realistic, as the Spanish university
was experiencing evident quantitative growth in terms of institution expansion and enrolment rate
due to the significant HE policy changes when the People’s Party (PP) was in power [65]. For the
countries where the overall EQI source (the overall quality of local government, see [66]) is higher,
there is a greater demand for graduates in the health and welfare sector. For instance, the share of
health and welfare graduates is relatively larger in Denmark (24.6 percent), Germany (23.9 percent),
the Netherlands (19.0 percent), and the U.K. (17.3 percent), compared to Italy (14.9 percent), Spain
(13.1 percent), and France (10.5 percent).

4.2. Demand for Creative Workers in the European Labour Market

The EU LFS dataset was adopted to continue the investigation. Again, the average of the results
was taken based on the available time periods for each country. As shown in Table 3, it is readily
evident that the Netherlands and Denmark have the highest shares of new graduates/nongraduates
that actually have creative jobs, which account for 1.9 and 1.4 percent of the total average workforce,
respectively. For western European economies, this figure is 1.04 percent in Germany, followed by
France (0.8 percent), the U.K. (0.7 percent), Spain (0.7 percent), and Italy (0.4 percent). Turning to the
role of university degrees, the Netherlands and Denmark still have the highest shares of new creative
workers who have a university degree, showing the figures of 0.9 percent and 0.8 percent, respectively.
In comparison, there is over 0.5 percent of new graduates who have creative jobs in the U.K., France,
and Spain. However, this pattern is less evident in Italy and Germany, as the number of new creative
graduates almost accounts for the same share as those creative nongraduates.
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Table 3. Demand for creative workers.

The U.K. France Spain Italy Germany The Netherlands Denmark

Number Share Number Share Number Share Number Share Number Share Number Share Number Share

Total workforce 27,139,629 100% 23,823,060 100% 16,661,549 100% 21,696,648 100% 37,428,520 100% 8103,937 100% 2,706,812 100%
Decomposed based on education
Workers with a university degree 8,599,671 32% 6,403,627 27% 5,056,154 30% 2,965,141 14% 9,856,865 26% 2,377,803 29% 772,970 29%
Workers without a university degree 18,539,958 68% 17,419,433 73% 11,605,395 70% 18,731,507 86% 27,571,656 74% 5,726,134 71% 1,933,841 71%
Total 100% 100% 100% 100% 100% 100% 100%
Decomposed based on education and situation
New workers with a
university degree 250,468 0.92% 238,794 1.00% 149,955 0.90% 66,759 0.31% 199,380 0.53% 117,263 1.45% 33,643 1.24%

New workers without a
university degree 665,468 2.45% 374,712 1.57% 208,746 1.25% 241,805 1.11% 1,058,202 2.83% 583,674 7.20% 155,858 5.76%

Total 3.37% 2.58% 2.15% 1.42% 3.36% 8.65% 7.00%
Decomposed based education, situation and occupation
New creative workers with a
university degree 142,411 0.52% 133,842 0.56% 86,884 0.52% 44,123 0.20% 148,264 0.40% 73,096 0.90% 21,635 0.80%

New creative workers without a
university degree 53,655 0.20% 55,951 0.23% 25,179 0.15% 50,414 0.23% 237,153 0.63% 84,480 1.04% 14,849 0.55%

Total 0.72% 0.80% 0.67% 0.44% 1.03% 1.94% 1.35%

Note: All shares in this table are calculated based on the average number of total workforce in each country. For example, in the U.K., the share of new workers with a university degrees
=250,468/27,139,629 = 0.92%. Source: The European Labour Force Survey.
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The above discussion confirmed that higher education is in fact a signal to indicate the competencies
of new workers to get a creative job in the labour market. It is not surprising to see that a large share of
new creative workers have university degrees, which is much higher than the average share of total
new workers who have a university degree. For example, the total number of new graduates only
account for 0.9 percent of the total workforce in the U.K., while 2.5 percent of new workers do not
have a university degree. This finding may support the argument that the concept of the creative
class and human capital is largely overlapping, and it also highlights the importance of the higher
education system in shaping creative workers in the long term. However, as Florida argued, the
creative occupations measure utilised skills rather than potential skills, such as graduates; therefore,
the higher level of the creative job outcomes cannot simply be explained by the higher level of human
capital. The situation in Germany and Italy has already shown that almost half of nongraduates have
creative jobs, and this share is also significant in the rest of the countries.

4.3. Econometric Analysis

4.3.1. Model I: How Can Students Become Creative Workers?

The analysis begins with the whole creative class, and higher education and education background
are separately included in two regressions. The results are presented in relative risk ratio. A ratio
above one means that a relevant variable positively affects the outcome of getting a corresponding
creative job compared to the base category (i.e., noncreative occupations). As can be seen in the first
column in Model I in Appendix B, the difference in gender appears to have a significant impact on the
outcome of creative jobs. Male graduates are more likely to enter a job in creative occupations than
female graduates in the U.K., France, Italy, Germany, and Denmark, but the reverse is seen in Spain and
the Netherlands. As for age, graduates in the age band 22–27 have a higher probability of becoming
creative workers than those in the age band 17–22. This result may imply an effect similar to higher
education, as the majority of graduates in the age band 22–27 are composed of college graduates, while
younger ones are more likely to be nongraduates from secondary education or vocational education.
There are strong indications that new creative workers prefer to be self-employed or have full-time
jobs in the majority of the target countries.

Looking at the role of higher education, it seems that its positive effect on creative job outcomes
is significant in all of the target countries, where the highest coefficient is observed in Spain (6.63
(for example, new workers with a university degree increase the change of getting creative jobs by
563 percent in Spain)), followed by Denmark (4.48), Italy (4.35), Germany (4.20), the U.K. (3.32), France
(3.31), and the Netherlands (2.75). In addition, new creative workers are more likely to migrate towards
metropolitan areas with the exception of Italy. This is not surprising given the fact that metropolitan
regions provide greater opportunities for new graduates to develop their personal careers [67].

As far as course characteristics are concerned (see the second column in Model I in Appendix B),
the results appear to be consistent with the findings in the descriptive analysis when measuring
the creative class as a whole. With the exception of Italy, new workers with education, science and
engineering, and health and welfare backgrounds have a higher positive effect on the probability of
entering a creative job than other subjects.

4.3.2. Model II: A Specific Analysis by Different Groups of Creative Workers

This section proposes a breakdown of all the creative occupations into three categories: bohemians,
the creative core, and creative professionals (see Model II for each country in Appendix B). Moreover,
we focus on the interpretation of independent variables regarding their abilities to distinguish between
pairs of group and contributions, which they make to change the odds of being in one dependent
variable group. For instance, having a background in arts and languages increases the chance of being
a bohemian worker by approximately 139.4 percent, while a background of engineering or health and
welfare decreases this chance by 41.2 percent in the U.K. In addition, the component of bohemian
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occupations is dropped in France, as very limited observations of new bohemian workers in the sample
results in calculation failure by the maximum likelihood function. Finally, the important results are
summarised as follows:

1. Personal characteristics
Age: the probability of getting creative jobs increases with age in the majority of the target countries.
Ethnic background: new workers from an ethnic minority are less likely to find creative jobs with

a few exceptions. In Denmark, being a new worker who was born in a foreign country increases the
chance of getting bohemian, creative core, and creative professional jobs by 14.9 percent, 50.2 percent,
and 27.7 percent, respectively. In Italy, being a non-native born worker increases the chance of getting
creative professional jobs by 46.2 percent.

Self-employment: there is a clear indication that new creative workers are more likely to be
self-employed and it is particularly obvious in the bohemian category; for example, the RRR of being
self-employed is well over 12 and 18, respectively, compared to getting a full-time job in the U.K. and
Germany. However, this phenomenon is not considered to be due to the nature of the creative class
but as a realistic situation for new workers in the labour market. As mentioned earlier, new workers
may need a long period to integrate their skills and qualifications with on-the-job experience; thus,
they are less likely to be perfect substitutions for older workers. As a result, there are a large number
of new creative workers becoming self-employed due to the unavailability of regular jobs. Particularly
for new bohemian workers, it could be more that the nature of the jobs requires self-employment.
Many creative sectors, such as the TV and film industry, hire on a contract basis rather than providing
permanent employment. Artists often see themselves as self-employed if they are frequently moving
between contracts [68].

Full time/part time: new bohemian workers in Spain and Italy have a higher probability of
doing part-time bohemian jobs, while new workers who are defined as the creative core and creative
professionals are less likely to do so. Also, being a part-time worker increases the chance of getting a
creative core job by 9.8 percent in Spain. In association with the discussion about self-employment, this
finding, from a different perspective, again can be seen to confirm the insecure position of bohemian
students in the labour market.

2. Higher education
The positive effect from higher education is readily evident in the majority of the creative

subcategories across countries. In general, the strongest effect captured is among creative core
occupations, then creative professional and bohemian jobs. For example, in the U.K., having a
university degree increases the chance of getting a creative core job by around 410 percent, a creative
professional job by around 180 percent, and a bohemian job by around 147 percent. This finding again
supports the important role of higher education and further reveals that higher education seems to be
more important in shaping creative workers in relation to the concept of the creative core.

3. Education backgrounds

A Comparison across Backgrounds in a Category

On the basis of the descriptive statistics, how qualifications and knowledge match to creative jobs
based on econometric exercises needs to be addressed. As far as the different education backgrounds
in each occupation category are concerned, it seems that in many countries, creative job outcomes are
responsive to qualifications and skills. In addition to the case of the U.K., holding a qualification in
arts and languages significantly increases the chance of getting bohemian jobs in the Netherlands,
Italy, and Germany, while there is no significant difference in creative job outcomes in Denmark.
The only exception is Spain, where new workers with this background are more likely to get jobs in
other creative occupation categories. Such consistency between a qualification and a job outcome is
more indicative in the subcategory of the creative core. Holding a prestigious science-led (excluding
education science) qualifications and getting a creative core job is straightforward in all of the target
countries except Italy. For instance, the RRR for science-led subjects leading to a creative core job is
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well over 10, compared to 3.31 (humanities, arts, and language) and 2.93 (social science, business,
and law) in the Netherlands. Moreover, as another important background in shaping creative core
workers, being educated by education-science led subjects increases the chance of getting equivalent
jobs. Such an effect is very dominant in the U.K., the Netherlands, and Denmark, showing RRR values
of 51.40, 16.15, and 27.49, respectively.

A Comparison across Categories for a Background

The impact of each education/training background through different subcategories of the creative
class is also examined. Here the perspective is different from the above section; the aim is to ascertain
how a new worker with an education/training background could find different jobs in the labour
market rather than evaluating the impacts of different subjects in getting the same type of jobs. It is
worth mentioning that the findings may be slightly different from the descriptive statistics regarding
this pattern, as the measure of education/training background inevitably includes both graduates
and nongraduates.

The results again indicate that in many cases, holding a relevant qualification gives a better chance
of getting a corresponding job. Particularly for new workers with education-science, social science,
and science backgrounds, this pattern is straightforward in the majority of countries. For example,
holding a qualification related to social science subjects increases the chance of getting a creative
professional job by 225 percent in Denmark, while doing so decreases the chance of getting a creative
core job by 1.6 percent and increases the chance of getting a bohemian job by only 24.6 percent.
Similarly, with a qualification related to science, the chance of getting a creative core job is increased by
413 percent, which is much higher than getting a bohemian job (increased by 96.9 percent) or a creative
professional job (163 percent).

5. Discussion

With the implementation of the Lisbon strategy, the aim and scope of higher education shifted from
increasing employability and entrepreneurship generally, to a direct, specific emphasis on investing
more in human capital by improving higher education institutions in Europe [69]. Therefore, it may
not be surprising that there is a general growth trajectory of graduates in the target European countries
during the period of investigation. This growth pattern was not only recorded in EU statistics, but was
also captured in our analysis at a more micro level. At this point, the Lisbon strategy appears to facilitate
efficient governance in terms of coordinating education policies at the EU level. However, similarly to
other studies (e.g., [70]), the findings of this study also show that national policies of EU members were
less likely to converge to common goals. For example, evidently faster growth of graduates in some
countries (e.g., the U.K., the Netherlands, and Italy) than in other countries were identified, and in
terms of producing specific creative jobs, the job landscape of these countries are even more diversified.
This may imply that the Lisbon strategy functioned effectively to some extent in promoting human
capital via higher education, while remained limited when considering a more concrete match between
sustainability competencies cultivated in higher education and creative occupations, particularly in
the fourth industrial revolution where no less than 54% of all employees will require significant re- and
up-skilling by 2022, which requires that individual talents have appropriate skills enabling them to
thrive in the job market [37].

Even though this study has not been able to cover data in the more recent period of time,
the creative class thesis offered a meaningful entry point to understand values of higher education
systems and provided important references for supporting the recent agenda of higher education reform
proposed by the WEF [37] towards Europe. In general, higher education has indeed played a critical
role in shaping new workers with emerging skills that are required by the increasing adoption of new
technologies and the expansion of the knowledge economy. Moreover, it also allows a more fine-grained
inquiry on sustainability competencies (cultivated according to different education backgrounds) in
relation to socio-economic outcomes. Comparing skills with demand, our study showed that many
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graduates with skills such as analytical thinking, innovation, problem solving, and originality that are
advocated by the EU and identified by the WEF as trending future-proof skills, however, actually do
not efficiently obtain corresponding jobs. Specifically, it is difficult to capture the dominant advantages
from the background of social scientists; instead, several subjects can be meaningful to explain the job
outcome of creative professionals (e.g., engineering, health, and welfare subjects). Being educated in
social science-led subjects still has a strong explanatory power in many countries. The strongest effect
is observed in Germany, where being educated in social science-led subjects increases the chance of
getting creative professional jobs by around 700 percent. However, the boundary between acquired
skills and practical use is not very clear for new workers with a bohemian background. Even though
holding a qualification related to bohemian subjects is more likely to get a bohemian job compared to
remaining subjects, the horizontal comparison across countries portrayed an ambiguous picture, as
only in Germany and Italy do new workers with this background have obviously more chances of
getting a bohemian job, while they are also likely to get a creative core (i.e., scientific creativity) or
creative professional (economic/managerial creativity) jobs in the rest of the countries.

These discrepancies implicate that the efficiency of transforming sustainability competencies in
certain fields (e.g., artistic creativity) gained from higher education into appropriate socio-economic
outcomes still remains a widening space for further improvement, even though relevant skills
(e.g., originality, initiative etc.) have been recognized and highly valued as critical “human” skills in
the 21st century. This may suggest that on the one hand, there is an emerging need to combine skills
across domains in reshaping more “integrated” sustainability competencies while acknowledging and
keeping core featured skills of different educational backgrounds in higher education in order to prepare
“future-ready adults”[71,72] with right skills to meet real “sustainable” in facing the growing skills
instability with the wave of new technologies in the fourth industrial revolution, for example, an artistic
student should also be competent in technology related skills for successfully finding a corresponding
job such as an illustrator or visual designer. On the other hand, it also highlights the complex feedback
loops between higher education, sustainability competencies, and market, therefore, despite the
evolution needed in higher education, companies and employers are also expected to broaden the
workforce by offering more hiring and training opportunities for re-skilling and up-skilling, based on
an understanding of sustained value for the business and employees through seeing “workforce as
an asset” [73], and in this way, support more efficient and sustainable transformation of skills into
socio-economic growth, as well as talents’ lifelong well-being by investment in human capital. A core
challenge in this case concerns the issue of co-ordination and collaboration along the vertical and
horizontal dimensions of government policy-marker, regulators, educators, and other stakeholders in
the society in working on and achieving the skills policies [74]. Although discussing how different
countries govern their skills policies is beyond the scope of the current study, findings of diversified
market landscapes in different countries already shed light on the need for better strengthening
“the governance of skills systems” [75].

6. Conclusions and Limitations

Through analysing the mismatch rate between education backgrounds with sustainable competencies
and associated creative jobs in the context of socio-economic development, the effectiveness of the
higher education system in shaping graduates’ sustainability competencies in seven European countries
was examined. This paper provides scholars and practitioners in relevant fields with a novel perspective
to assess the effect of higher education policies on sustainable socio-economic development, and to a
certain degree, reconciles the existing research gap in both higher education and creative class studies,
and the data adopted in this study per se contributed in building integrated information systems for
making good governance decisions.

In response to RQ1, a strong supply and demand for graduates in creative disciplines has been
observed, and higher education indeed has shown a significant impact on the formation of specific
sustainable competencies that contribute to the development of a creative economy. The education
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system in Europe appears to be considerably specialised compared to more general education
programmes [76–78], the former ensures highly specialised skills training for specific tasks, while the
latter implies a greater adaptability in response to changes in the economic situation [79].

In further inquiring this pattern in detail, the probabilities of getting bohemian, creative core,
and creative professional jobs with different backgrounds for each country were separately ranked
(highest probability = 5/lowest probability = 1). It revealed that new workers are generally assimilated
into proper jobs with different rates, depending on their education/training backgrounds. Specifically,
new workers with arts and humanities backgrounds are more likely to become bohemians, holding a
qualification of science or education-science increases the chance of getting creative core jobs and in
order to have a creative professional job, the background of social science and engineering/health and
welfare appears to be necessary (see Appendix C). These finding answered RQ2 by showing that to
a great extent education schemes in developed European nations could match labour market needs,
which is consistent with previous studies that highlighted the important role of higher education in
cultivating sustainability competencies under the dominant milieu of knowledge-intensive economy
development [80–82].

However, new creative workers also have a high probability of finding jobs that are not
commensurate with their qualifications. This is particularly evident for those who are holding
qualifications related to arts/humanities, social science, and engineering/health and welfare. Moreover,
the effect of higher education policies still appears to be heterogeneous across different countries,
e.g., [53,83,84], even though education backgrounds generally match labour market outcomes in terms
of probability in getting creative jobs, graduates with education science, science and teaching training
backgrounds are more likely to have creative-core jobs in the U.K., the Netherlands, Demark, and
Germany than France, Italy, and Spain do. Accordingly, in regard to RQ3, these findings imply that
there is still an emerging ambiguous boundary among creative occupations that require and use
appropriate sustainability competencies developed through higher education.

Grounded in what has been found, the study can offer a range of implications at managerial
level for strengthening “the governance of skills systems” called for by OECD [75]. First, the primary
consensus across different levels of governance that should be reached concerns a holistic understanding
of the increasing significant powers of education, particularly at the higher level, in transforming
potential capacities into utilizable skills for sustainable socio-economic development, in other words,
skills policies should be placed at the top of the government agenda [75]. Based on this understanding,
policy makers should increase awareness of connecting internal measures of education systems
(e.g., curriculum design, sustainable competencies development, skills training etc.) more tightly with
aims and scopes of sustainable socio-economic development scenarios; this may require co-ordination,
co-operation, and collaboration across different dimensions of governance by identifying and engaging
stakeholders throughout the phase of policy formulation, design, implementation, and re-design,
therefore, to form a more efficient “policy cycle”. Second, the study also suggests that the field of study
matters in shaping creative workers, however, a significant mismatch rate co-existed. The possible
solution could be providing and ensuring adequate and equitable resources, for example, adjusting the
wage system to accurately capture important values of different education backgrounds, and considering
more equitable funding and resource allocations for different subjects, such as differentiating tuition fees
and scholarships, providing high quality bursary and occupational guidance would encourage more
individuals to participate in humanity and arts subjects. Finally, although higher education institutions
are heterogeneous in terms of policy design, focus, and actual effectiveness across different countries
or regions in Europe, a joint effort should be better made by the OECD countries in strengthening the
governance of skills systems, stimulate the demand for high-level sustainability competencies, expand
the pool of available talent, and promote sustainable development globally.

Besides the contribution our study made, limitations cannot be avoided in each research. First of
all, it must be accepted that the application of the EU LFS dataset has its own limitations. The discussion
cannot be extended to the wage effect of education due to lack of available data, while the time period
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of 2003–2007 may be not indicative of recent circumstances from 2007 onwards. This is most likely
to occur because EU LFS, for the concern of data confidentiality, gradually removed some variables
that can be further decomposed or analysed to reveal interviewees’ identities. Even though a dataset
with a longer time period can be obtained in a number of independent datasets, to the authors’ best
knowledge, EU LFS is the only one that can conduct an analysis in the way this paper used on a
comparable basis. Secondly, a survey-based dataset always has considerable biases. One of the
most typical examples is that the scale of graduates or new workers can only be indirectly estimated
through the assumption. Also in multinomial logit models, the size of coefficients for a particular
variable is likely to be driven by the sample selection technique in each country. In response to these
issues, there is a need for a more harmonized data with a longer period of survey time, and future
research should focus on variable defining and methodological design to produce more accurate and
comparable results.
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Appendix A

Table A1. The supply of graduates in the European labour market (2000–2007).

Denmark

Teacher training
and education

science

Number 3902

Germany

Teacher training
and education

science

Number 28,946

France

Teacher training
and education

science

Number 22,890

Growth Rate 1.69% Growth Rate 7.51% Growth Rate 17.36%

Share 8.71% Share 8.53% Share 3.86%

Humanities and
arts

Number 6067
Humanities and

arts

Number 41,494
Humanities and

arts

Number 74,006

Growth Rate 4.62% Growth Rate 14.76% Growth Rate −10.06%

Share 13.54% Share 12.23% Share 12.49%

Social sciences,
business, and law

Number 12,659
Social sciences,

business, and law

Number 77,421
Social sciences,

business, and law

Number 238,926

Growth Rate 8.66% Growth Rate 8.07% Growth Rate −0.06%

Share 28.25% Share 22.81% Share 40.31%

Science,
mathematics, and

computing

Number 3774 Science,
mathematics, and

computing

Number 64,466 Science,
mathematics, and

computing

Number 74,472

Growth Rate 3.26% Growth Rate 10.26% Growth Rate −8.57%

Share 8.42% Share 10.35% Share 12.56%

Engineering,
manufacturing,

and construction

Number 6797
Engineering,

manufacturing,
and construction

Number 64,466
Engineering,

manufacturing,
and construction

Number 113,773

Growth Rate 3.94% Growth Rate 1.58% Growth Rate 4.95%

Share 15.17% Share 18.99% Share 19.19%

Health and welfare
Number 11,012

Health and welfare

Number 81,397

Health and welfare

Number 62,172

Growth Rate 1.13% Growth Rate 0.59% Growth Rate 1.44%

Share 24.58% Share 23.98% Share 10.49%

Agriculture,
veterinary, and

services

Number 2125
Agriculture,

veterinary and
services

Number 18,800
Agriculture,

veterinary, and
services

Number 27,548

Growth Rate 3.40% Growth Rate 2.85% Growth Rate 7.49%

Share 4.74% Share 5.54% Share 4.65%
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Table A1. Cont.

Spain

Teacher training
and education

science

Number 33,679

Italy

Teacher training
and education

science

Number 29,858

The
Netherlands

Teacher training
and education

science

Number 16,112

Growth Rate 1.89% Growth Rate 27.44% Growth Rate 5.99%

Share 11.81% Share 9.56% Share 16.52%

Humanities and
arts

Number 26,096
Humanities and

arts

Number 43,996
Humanities and

arts

Number 7274

Growth Rate 1.00% Growth Rate 10.78% Growth Rate 9.93%

Share 9.15% Share 14.08% Share 7.46%

Social sciences,
business, and law

Number 85,991
Social sciences,

business, and law

Number 106,352
Social sciences,

business, and law

Number 35,291

Growth Rate −2.63% Growth Rate 8.50% Growth Rate 8.06%

Share 30.16% Share 34.04% Share 36.17%

Science,
mathematics, and

computing

Number 29,799 Science,
mathematics, and

computing

Number 22,001 Science,
mathematics, and

computing

Number 6115

Growth Rate 0.11% Growth Rate 6.90% Growth Rate 10.28%

Share 10.45% Share 7.04% Share 6.27%

Engineering,
manufacturing,

and construction

Number 63,494
Engineering,

manufacturing,
and construction

Number 49,135
Engineering,

manufacturing,
and construction

Number 11,986

Growth Rate 3.04% Growth Rate 8.50% Growth Rate 2.16%

Share 22.27% Share 15.73% Share 12.29%

Health and welfare

Number 37,200

Health and welfare

Number 46,662

Health and welfare

Number 18,525

Growth Rate 4.28% Growth Rate 8.96% Growth Rate 3.23%

Share 13.05% Share 14.94% Share 18.99%

Agriculture,
veterinary, and

services

Number 23,774
Agriculture,

veterinary, and
services

Number 11,819
Agriculture,

veterinary, and
services

Number 4690

Growth Rate 5.11% Growth Rate 40.57%* Growth Rate 10.36%

Share 8.34% Share 3.78% Share 4.81%
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Table A1. Cont.

The U.K.

Teacher training
and education

science

Number 61,295

Growth Rate 4.52%

Share 10.23%

Humanities and
arts

Number 92,093

Growth Rate 4.70%

Share 15.36%

Social sciences,
business, and law

Number 177,706

Growth Rate 4.55%

Share 29.65%

Science,
mathematics, and

computing

Number 91,621
Growth Rate 1.17%

Share 15.28%

Engineering,
manufacturing,

and construction

Number 90,149

Growth Rate 0.83%

Share 15.04%

Health and welfare
Number 103,493

Growth Rate 7.00%

Share 17.27%

Agriculture,
veterinary, and

services

Number 10,983

Growth Rate −5.22%

Share 1.83%

Notes: 1. Number: the average number of graduates by education/training fields in the period 2000–2007. 2. Growth rate: the average growth rate of graduates by fields in the period
2000–2007. 3. Share: the average share for each field is calculated by dividing its average number of graduates by the average total number of graduates for each country. 4.* The number of
graduates with a background in services is 1215 in 2000; however, this figure was dramatically increased to 9849 in 2001 in Italy. 5. The sum of shares for all education/training fields in each
country does not precisely equal one—this is due to the fact that the number of graduates is estimated by an average value over periods. Source: Eurostat.
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Appendix B

Table A2. The multinomial logit model (relative risk ratio)—Germany.

Basic Category: Non-Creative
Jobs (Germany)

The Creative
Jobs

The Creative
Jobs Bohemian Jobs Bohemian Jobs Creative Core

Jobs
Creative Core

Jobs
Creative

Professional Jobs
Creative

Professional Jobs

Model I Model II

Personal characteristics
Female 0.921*** 1.133*** 0.929*** 0.778*** 0.628*** 0.841*** 1.238*** 1.530***

Age 1.176*** 1.292*** 1.292*** 1.394*** 1.231*** 1.352*** 1.142*** 1.240***
Non-native born n/a n/a n/a n/a n/a n/a n/a n/a
Self-employment 2.925*** 3.561*** 31.174*** 18.867*** 2.211*** 2.714*** 2.055*** 2.351***

Part time 0.442*** 0.332*** 0.488*** 0.215*** 0.590*** 0.374*** 0.361*** 0.310***
Higher education 4.203*** 3.357*** 9.569*** 2.353***

Course characteristics
Education science and

teaching training 4.057*** 0.000 5.412*** 2.280***

Humanities, arts, and language 2.407*** 10.962*** 1.613*** 1.876***
Social science, business,

and law 3.429*** 0.873*** 1.215*** 7.999***

Science (exclude
education science) 10.820*** 0.000 11.394*** 10.087***

Engineering and health welfare 4.034*** 0.489*** 3.646*** 5.222***
Location

Berlin 0.953*** 1.219*** 1.662*** 1.712*** 0.807*** 1.205*** 1.035*** 1.166***
Time effects n/a n/a n/a n/a n/a n/a n/a n/a

Constant 0.022*** 0.023*** 0.014*** 0.007*** 0.000*** 0.000*** 0.005*** 0.004***

Number of observations 204,786 179,694 204,786 179,694
Log pseudo-likelihood −114,571.63 −103,982.69 −203,454.19 −174,039.64

LR: χ2 50,647.32 36,158.42 72,079.00 74,486.80
Pseudo R2 0.189 0.148 0.150 0.176

Notes: 1. In the first column in each table, the creative class was measured as a whole. 2. Drop observations with age above 27 in all countries. 3. Bohemian group is excluded due to
insufficient observations in France. 4. The variable “educfild” is only accessible in 2003 in Germany. 5. Standard errors are not reported due to lack of space. 6. *** p < 0.01.
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Table A3. The multinomial logit model (relative risk ratio)—Denmark.

Basic Category: Noncreative
Jobs (Denmark)

The Creative
Jobs

The Creative
Jobs Bohemian Jobs Bohemian Jobs Creative Core

Jobs
Creative Core

Jobs
Creative

Professional Jobs
Creative

Professional Jobs

Model I Model II

Personal characteristics
Female 0.804*** 0.882*** 0.579*** 0.641*** 0.640*** 0.628*** 0.990 1.140***

Age 1.239*** 1.409*** 1.189*** 1.334*** 1.365*** 1.603*** 1.189*** 1.335***
Non-native born 1.158*** 1.339*** 0.959 1.149*** 1.179*** 1.502*** 1.183*** 1.277***
Self-employment 5.955*** 6.243*** 3.400*** 3.963*** 3.337*** 3.211*** 8.350*** 8.840***

Part time 0.549*** 0.451*** 1.010 0.679*** 0.481*** 0.344*** 0.530*** 0.484***
Higher education 4.484*** 2.663*** 5.467*** 4.281***

Course characteristics
Education science and

teaching training 10.774*** 0.669*** 27.494*** 2.927***

Humanities, arts, and language 1.438*** 1.265*** 1.852*** 1.308***
Social science, business,

and law 2.118*** 1.246*** 0.984*** 3.251***

Science (exclude
education science) 3.105*** 1.969*** 5.128*** 2.630***

Engineering and health welfare 2.164*** 0.249*** 2.280*** 2.889***
Location

n/a n/a n/a n/a n/a n/a n/a n/a n/a
Time effects

Year 2004 0.586*** 0.556*** 0.599*** 0.562*** 0.725*** 0.654*** 0.526*** 0.511***
Year 2005 0.525*** 0.585*** 0.717*** 0.784*** 0.648*** 0.735*** 0.440*** 0.484***
Year 2006 0.621*** 0.627*** 0.536*** 0.515*** 0.696*** 0.652*** 0.606*** 0.639***
Year 2007 0.726*** 0.748*** 0.699*** 0.732*** 0.965 0.962 0.629*** 0.651***
Constant 0.004*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.005*** 0.001***

Number of observations 398,858 398,858 385,149 398,858
Log pseudo-likelihood −189,757.31 −198,438.44 −302,356.75 −304,016.52

LR: χ2 123,850.15 106,487.88 138,154.62 134,835.08
Pseudo R2 0.246 0.212 0.182 0.186

Notes: 1. In the first column in each table, the creative class was measured as a whole. 2. Drop observations with age above 27 in all countries. 3. Bohemian group is excluded due to
insufficient observations in France. 4. The variable “educfild” is only accessible in 2003 in Germany. 5. Standard errors are not reported due to lack of space. 6. *** p < 0.01.
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Table A4. The multinomial logit model (relative risk ratio)—The Netherlands.

Basic Category: Noncreative
Jobs (The Netherlands)

The Creative
Jobs

The Creative
Jobs Bohemian Jobs Bohemian Jobs Creative Core

Jobs
Creative Core

Jobs
Creative

Professional Jobs
Creative

Professional Jobs

Model I Model II

Personal characteristics
Female 1.138*** 1.222*** 0.887*** 0.881*** 0.870*** 0.939*** 1.455*** 1.754***

Age 1.179*** 1.247*** 1.147*** 1.169*** 1.210*** 1.375*** 1.210*** 1.253***
Non-native born 0.758*** 0.706*** 0.609*** 0.580*** 0.870*** 0.752*** 0.702*** 0.729***
Self-employment 5.285*** 5.295*** 13.344*** 11.358*** 5.548*** 5.590*** 3.706*** 3.964***

Part time 0.318*** 0.242*** 1.154*** 0.879*** 0.326*** 0.175*** 0.235*** 0.234***
Higher education 2.750*** 2.134*** 8.571*** 1.455***

Course characteristics
Education science and

teaching training 2.896*** 1.890*** 16.147*** 1.098***

Humanities, arts, and language 1.901*** 3.798*** 3.305*** 1.076***
Social science, business,

and law 1.928*** 1.386*** 2.930*** 1.832***

Science (exclude
education science) 3.318*** 1.314*** 10.609*** 2.448***

Engineering and health welfare 2.929*** 1.271*** 5.562*** 2.778***
Location

n/a n/a n/a n/a n/a n/a n/a n/a n/a
Time effects

Year 2007 1.272*** 1.271*** 1.595*** 1.568*** 1.169*** 1.208*** 1.256*** 1.249***
Constant 0.016*** 0.003*** 0.001*** 0.001*** 0.001*** 0.000*** 0.014*** 0.005***

Number of observations 834,041 834,041 834,041 834,041
Log pseudo-likelihood −431,452.01 −438,821.5 −65,1731.18 −649,774.56

LR: χ2 178,831.57 164,092.59 223,681.96 227,595.20
Pseudo R2 0.172 0.156 0.135 0.149

Notes: 1. In the first column in each table, the creative class was measured as a whole. 2. Drop observations with age above 27 in all countries. 3. Bohemian group is excluded due to
insufficient observations in France. 4. The variable “educfild” is only accessible in 2003 in Germany. 5. Standard errors are not reported due to lack of space. 6. *** p < 0.01.
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Table A5. The multinomial logit model (relative risk ratio)—France.

Basic Category: Noncreative
Jobs (France)

The Creative
Jobs

The Creative
Jobs Bohemian Jobs Bohemian Jobs Creative Core

Jobs
Creative Core

Jobs
Creative

Professional Jobs
Creative

Professional Jobs

Model I Model II

Personal characteristics
Female 0.984*** 1.141*** 2.424*** n/a 0.905*** 1.057*** 1.012*** 1.143***

Age 1.128*** 1.224*** 0.855*** n/a 1.224*** 1.343*** 1.084*** 1.173***
Non-native born 0.490*** 0.416*** 0.000 n/a 0.474*** 0.404*** 0.495*** 0.468***
Self-employment 2.411*** 2.819*** 21.142*** n/a 0.418*** 0.870*** 3.994*** 0.410***

Part time 0.525*** 0.520*** 0.154*** n/a 1.300*** 0.364*** 0.257*** 3.362***
Higher education 3.315*** 8.768*** n/a 3.659*** 3.058***

Course characteristics
Education science and

teaching training 0.000*** n/a 0.000 1.722***

Humanities, arts, and language 2.023*** n/a 2.292*** 1.320***
Social science, business,

and law 1.529*** n/a 0.887*** 1.815***

Science (exclude
education science) 3.832*** n/a 4.853*** 2.923***

Engineering and health welfare 2.176*** 1.918*** 2.333***
Location

Île de France 2.586*** 2.798*** 4.599*** n/a 2.006*** 2.214*** 3.019*** 3.090***
Time effects

Year 2007 0.888*** 0.939*** 2.131*** n/a 0.890*** 0.940*** 0.856*** 0.872***
Constant 0.019*** 0.003*** 0.033*** n/a 0.001*** 0.000*** 0.033*** 0.005***

Number of observations 873,167 873,167 873,167 877,314
Log pseudo-likelihood −474,748.66 −488,767.79 −677,894.66 −65,1771.2

LR: χ2 172,907.08 144,868.82 223,587.20 199,697.07
Pseudo R2 0.150 0.129 0.141 0.133

Notes: 1. In the first column in each table, the creative class was measured as a whole. 2. Drop observations with age above 27 in all countries. 3. Bohemian group is excluded due to
insufficient observations in France. 4. The variable “educfild” is only accessible in 2003 in Germany. 5. Standard errors are not reported due to lack of space. 6. *** p < 0.01.
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Table A6. The multinomial logit model (relative risk ratio)—Spain.

Basic Category: Noncreative
Jobs (Spain)

The Creative
Jobs

The Creative
Jobs Bohemian Jobs Bohemian Jobs Creative Core

Jobs
Creative Core

Jobs
Creative

Professional Jobs
Creative

Professional Jobs

Model I Model II

Personal characteristics
Female 1.183*** 1.436*** 0.956*** 0.797*** 1.050*** 1.395*** 1.354*** 1.618***

Age 1.124*** 1.218*** 1.031*** 1.094*** 1.196*** 1.329*** 1.087*** 1.163***
Non-European ethnicity n/a n/a n/a n/a n/a n/a n/a n/a

Self-employment 1.582*** 1.541*** 1.361*** 1.162*** 1.672*** 1.756*** 1.541*** 1.473***
Part time 0.937*** 0.971*** 2.153*** 1.975*** 1.085*** 1.098*** 0.716*** 0.754***

Higher education 6.624*** 5.713*** 78.530*** 4.078***
Course characteristics
Education science and

teaching training 2.312*** 1.602*** 4.001*** 1.059***

Humanities, arts, and language 1.555*** 1.488*** 0.865*** 2.248***
Social science, business,

and law 3.245*** 0.105*** 3.830*** 4.062***

Science (exclude
education science) 3.230*** 0.169*** 4.145*** 3.463***

Engineering and health welfare 2.243*** 0.498*** 2.844*** 2.340***
Location
Madrid 1.400*** 1.496*** 2.297*** 2.759*** 1.543*** 1.663*** 1.166*** 1.212***

Time effects
Year 2005 1.043 1.005 0.619*** 0.641*** 1.213*** 1.115*** 0.990 0.972
Year 2006 0.912*** 0.912*** 0.751*** 0.780*** 0.727*** 0.707*** 1.111*** 1.118***
Year 2007 1.134*** 1.142*** 0.706*** 0.748*** 1.127*** 1.075*** 1.251*** 1.295***
Constant 0.010*** 0.004*** 0.007*** 0.008*** 0.004*** 0.000*** 0.023*** 0.005***

Number of observations 857,402 857,402 857,402 857,402
Log pseudo-likelihood −524,212.57 −544,636.73 −888,362.7 −886,139.08

LR: χ2 140,081.07 99,232.74 182,091.68 186,538.92
Pseudo R2 0.118 0.100 0.100 0.101

Notes: 1. In the first column in each table, the creative class was measured as a whole. 2. Drop observations with age above 27 in all countries. 3. Bohemian group is excluded due to
insufficient observations in France. 4. The variable “educfild” is only accessible in 2003 in Germany. 5. Standard errors are not reported due to lack of space. 6. *** p < 0.01.
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Table A7. The multinomial logit model (relative risk ratio)—The UK.

Basic Category: Noncreative
Jobs (The UK)

The Creative
Jobs

The Creative
Jobs Bohemian Jobs Bohemian Jobs Creative Core

Jobs
Creative Core

Jobs
Creative

Professional Jobs
Creative

Professional Jobs

Model I Model II

Personal characteristics
Female 0.772*** 0.778*** 0.671*** 0.666*** 0.705*** 0.660*** 0.837*** 0.871***

Age 1.212*** 1.262*** 1.153*** 1.230*** 1.323*** 1.369*** 1.171*** 1.214***
Non-native born 0.681*** 0.651*** 0.582*** 0.567*** 0.748*** 0.824*** 0.658*** 0.587***
Self-employment 4.147*** 4.348*** 12.929*** 12.189*** 1.802*** 1.951*** 3.017*** 3.295***

Part time 0.231*** 0.194*** 0.589*** 0.416*** 0.193*** 0.167*** 0.190*** 0.165***
Higher education 3.320*** 2.467*** 5.098*** 2.802***

Course characteristics
Education science and

teaching training 14.005*** 1.932*** 51.404*** 2.108***

Humanities, arts, and language 1.743*** 2.394*** 2.643*** 1.229***
Social science, business,

and law 1.512*** 0.109*** 0.955 2.276***

Science (exclude
education science) 2.744*** 1.108*** 5.427*** 2.034***

Engineering and health welfare 2.239*** 0.598*** 3.552*** 2.235***
Location

Greater London 1.642*** 1.685*** 1.448*** 1.372*** 1.309*** 1.405*** 1.942*** 1.964***
Time effects

Year 2005 0.958*** 1.013 1.107*** 1.132*** 0.775*** 0.841*** 1.036*** 1.081***
Year 2006 1.025 1.042*** 1.057 1.067 1.034 1.107 1.010 1.001
Year 2007 1.039*** 1.082*** 1.527*** 1.610*** 1.046 1.154*** 0.926*** 0.933***
Constant 0.006*** 0.003*** 0.001*** 0.001*** 0.000*** 0.000*** 0.007*** 0.004***

Number of observations 3,103,438 2,831,653 3,103,438 2,831,653
Log pseudo-likelihood −1,052,677.9 −1,000,545 −1,580,955.1 −1,462,517.6

LR: χ2 934,534.77 877,983.47 1,030,645.71 1,077,105.96
Pseudo R2 0.307 0.305 0.246 0.269

Notes: 1. In the first column in each table, the creative class was measured as a whole. 2. Drop observations with age above 27 in all countries. 3. Bohemian group is excluded due to
insufficient observations in France. 4. The variable “educfild” is only accessible in 2003 in Germany. 5. Standard errors are not reported due to lack of space. 6. *** p < 0.01.
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Table A8. The multinomial logit model (relative risk ratio)—Italy.

Basic Category: Noncreative
Jobs (Italy)

The Creative
Jobs

The Creative
Jobs Bohemian Jobs Bohemian jobs Creative Core

Jobs
Creative Core

Jobs
Creative

Professional Jobs
Creative

Professional Jobs

Model I Model II

Personal characteristics
Female 0.682*** 1.074*** 0.591*** 0.694*** 0.659 1.482*** 0.719*** 1.082***

Age 1.096*** 1.202*** 1.008 1.058*** 1.317 1.585*** 1.084*** 1.164***
Non-native born 1.264*** 1.205*** 0.582*** 0.598*** 0.989 0.794*** 1.495*** 1.462***
Self-employment 2.990*** 3.216*** 3.620*** 3.577*** 3.263 3.634*** 2.781*** 3.001***

Part time 0.588*** 0.493*** 1.971*** 1.417*** 0.649 0.428*** 0.432*** 0.396***
Higher education 4.346*** 2.999*** 15.230 3.241***

Course characteristics
Education science and

teaching training 0.854*** 1.214*** 1.032 0.781***

Humanities, arts, and language 1.141*** 2.239*** 1.246*** 0.874***
Social science, business,

and law 1.570*** 0.560*** 1.504*** 1.922***

Science (exclude
education science) 1.764*** 1.954*** 2.844*** 1.539***

Engineering and health welfare 3.233*** 1.509*** 7.880*** 3.074***
Location

Lazio+ Piemonte 0.801*** 0.749*** 0.996 0.885*** 0.814*** 0.719*** 0.755*** 0.728***
Time effects

Year 2005 1.045*** 1.150*** 1.534*** 1.570*** 0.949*** 1.119*** 0.965*** 1.067***
Year 2006 0.991*** 1.068*** 1.054*** 1.086*** 0.774*** 0.868*** 1.043 1.129***
Year 2007 0.910*** 1.025*** 1.010 1.055 0.829*** 1.000 0.912*** 1.029***
Constant 0.043*** 0.004*** 0.024*** 0.008*** 0.000*** 0.000*** 0.046*** 0.006***

Number of observations 1,138,187 1,135,503 1,138,187 1,135,503
Log pseudo-likelihood −601,387.15 −622,783.92 −899,096.25 −914,481.76

LR: χ2 247,311.47 201,991.70 345,521.23 311,864.95
Pseudo R2 0.171 0.140 0.161 0.145

Notes: 1. In the first column in each table, the creative class was measured as a whole. 2. Drop observations with age above 27 in all countries. 3. Bohemian group is excluded due to
insufficient observations in France. 4. The variable “educfild” is only accessible in 2003 in Germany. 5. Standard errors are not reported due to lack of space. 6. *** p < 0.01.
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