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1.1 motivation

young adults commonly see obtaining a university degree as an important step towards a 
labour market career which is satisfying both in terms of earnings and non-pecuniary job 
characteristics. on average, graduates earn more than their lower educated counterparts 
and are employed in jobs which are less dangerous, involve less physically demanding tasks, 
and at the same time offer greater work autonomy and more task discretion (oeCd, 2013a). 
the fulfilment of young adults’ expectations with regard to the advantages of obtaining a 
university degree is to a large extent contingent upon their ability to find a graduate job 
after leaving university. this, however, is by no means certain. Unemployment and educa-
tional mismatch – being employed in a job which does not formally require a university 
degree – are common problems among recent graduates: about 10 per cent of european 
young adults aged 25-29 with a tertiary degree are unemployed, ranging from 3 per cent 
in Germany and norway to 24 per cent in Spain and 38 per cent in Greece (eurostat, 2013). 
Graduate surveys suggest that the percentage of graduates employed in jobs which do not 
require a higher education degree is at least as high as the percentage of graduates unem-
ployed (barone and ortiz, 2011). Consequently, one out of five european graduates in their 
twenties – a critical age for gaining first experience in the labour market and developing a 
professional career – is either unemployed or educationally mismatched. although unem-
ployment has certainly the most detrimental effect on earnings, it is well documented that 
also educational mismatch is associated with a substantial earnings penalty and lower job 
satisfaction compared to graduates who are employed in a graduate job (Groot and maassen 
van den brink, 2000; hartog, 2000; Chevalier, 2003; Sloane, 2003; Green and Zhu, 2010).

previous research indicates that graduates’ ability to avoid unemployment and educa-
tional mismatch is related to the skills they possess. Graduates with higher skill levels are 
commonly found to have a higher probability of being employed, a lower probability of 
being educationally mismatched, and to have higher average earnings than their peers with 
lower skill levels (mcGuinness, 2003; Chevalier and lindley, 2009; allen and van der velden, 
2011; levels, van der velden, and allen, 2013). Skills are a central concept in human capital 
research and a major driver of labour market success as they increase individuals’ produc-
tivity (becker, 1962; nelson and phelps, 1966; Schultz, 1975, bowles and Gintis, 1976). While 
differences in skill levels are most obvious for individuals with different educational attain-
ment, skills are heterogeneous even within educational levels (allen and van der velden, 
2001). against this background, a substantial part of graduates who are unemployed or 
employed in jobs which do not require a university degree simply do not possess the skill 
level required by graduate jobs (oosterbeek and leuven, 2011, Chevalier, 2003; Chevalier and 
lindley, 2009; levels, van der velden, and allen, 2013).

besides the skill level, there is evidence that graduates’ employability depends on the 
types of skills they possess. for example, it has been shown that field-specific skills decrease 
graduates’ probability of becoming unemployed or educationally mismatched whereas 
other skills, such as flexibility, are unrelated to these outcomes (allen and van der velden, 
2011; verhaest and van der velden, 2013). furthermore, biesma et al. (2007) find that employers 
in the occupational field of public health prefer graduates with strong problem solving skills, 
creativity and interpersonal skills over graduates who are highly flexible and have a lot of 
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public health knowledge. employable graduates are thus graduates who possess the level, 
but also the types of skills employers need for their productive processes. this points to the 
challenge of effectively translating higher education into higher skills, and types of skills 
which are demanded by the labour market.

While unemployment and educational mismatch are serious negative labour market 
outcomes for individuals, a substantial portion of the costs of higher education is provided 
by the public, and so the public too has an interest in the returns to higher education to 
be in accordance with investments made. the increasing participation in higher education 
makes this more and more important. this is part of the reason why the concept of employ-
ability has become popular among policy makers in recent years. in particular, policy makers 
hope that increasing graduates’ employability – i.e. aligning skill supply with skill demand 
– will lower youth unemployment by solving existing supply shortages and by stimulating 
economic growth through technological and organizational change and innovation (oeCd, 
1999; european Commission, 2010; Council of the european Union, 2012; oeCd, 2013b).

1.2 aim of the study

the central theme of this thesis is the relationship between skills and graduates’ employ-
ability. i examine this relationship from three different perspectives: economic and orga-
nizational trends, employers’ skill demand, and individuals’ skill supply. overall, this thesis 
attempts to answer the following four questions.

1. What are the trends that shape the labour market of graduates and how do they 
affect employers’ skill demand?

2. Which skills are most important in the graduate recruitment process?
3. how is students’ personality related to their field of study choice?
4. Which skills protect graduates against a slack labour market?

the relation of these questions to the perspectives taken in this thesis is depicted in figure 1.1.

this thesis sets out with chapter 2 which focuses on question 1 and analyses how employers’ 
demand for various types of skills is shaped. Surveying various strands of literature, we 
attempt to give a comprehensive overview of the trends which affect the labour market 
of today’s graduates and to relate these trends to the demand for particular types of skills. 
these types of skills are: professional expertise, flexibility, innovation and knowledge 
management skills, skills with regard to the mobilization of human resources, international 
orientation, and entrepreneurial skills.

While chapter 2 gives a detailed account of the types of skills which are important for 
performing typical graduate job tasks, it does not assess their relative importance for gradu-
ates’ employability. Chapter 3 attempts to answer question 2 and elicits employers’ prefe-
rences for graduate skills. it tests the relative importance of a selection of the types of skills 
highlighted in chapter 2. 
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Figure 1.1
Framework of the thesis

Economic and Organizational Trends

Graduates’ skill supply

Individuals’  preferences and abilities
3

2

1

4

Employers’  skill demand

Employability

knowing employers’ preferences for skills may help graduates to decide which skills to 
acquire in order to be successful in the labour market. against this background, chapter 4 
examines how personality influences individuals’ field of study choice (question 3). it elabo-
rates on the extent to which individuals’ preferences for subject matters and work environ-
ments, captured by their personality, are important determinants of individuals’ skill profile.

finally, chapter 5 examines what happens when graduates’ skill supply meets employers’ 
skill demand. this chapter focuses on field-specific skills and general academic skills and 
analyses how proficiency in these skills is related to the probability of being unemployed or 
employed in a job which does not require a university degree. moreover, chapter 5 examines 
how this relationship differs under different degrees of excess labour supply in the overall 
labour market and in the labour market segment related to the field of study (question 4).

While this thesis considers graduates’ skill level in its analysis, one of its major contribu-
tion lies in the examination of the relationship between graduates’ employability and gradu-
ates proficiency in various types of skills. We attempt to shed light on the skill mix employers 
demand and on how students make educational decisions. 

1.3 outline of the study

the structure of this thesis follows the four questions outlined above. Chapter 2 identifies 
six trends which shape the labour market of today’s graduates and analyses how these 
trends relate to employers’ skill demand. Chapter 3 elicits employers’ preferences for gradu-
ates’ skill profiles. Chapter 4 examines how young adults’ personality impacts their field of 
study choice. Chapter 5 explores how graduates’ levels of field-specific and academic skills 
are related to their employability in different labour market segments and under various 
degrees of excess labour supply. Chapter 6 concludes and discusses the implications of this 
thesis’ findings.
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Chapter 2: What Is Expected of Higher Education Graduates in the 21st Century?
in chapter 2, we reflect on the skills university graduates are expected to have in today’s 
economy. first, we identify six trends which form the basis of the changing role of graduates 
in economic life. these trends refer to the knowledge society, increasing uncertainty, the ICT 
revolution, high performance workplaces, globalization, and the change of the economic struc-
ture. by changing the nature and range of tasks graduates are expected to fulfil in today’s 
economy, we argue that these trends generate new and intensify traditional skill demands, 
which we summarize as professional expertise, flexibility, innovation and knowledge manage-
ment, mobilization of human resources, international orientation, and entrepreneurship. We 
introduce these six trends knowing that there is no consensus among researchers on the 
exact number of the drivers of skill demand and how independent these various trends 
are, let alone how to name and define them. We are aware that in reality these trends are 
strongly interlinked, with the iCt revolution probably being a main driver of the other trends. 
however, we are convinced that our categorization of trends and resulting skill demands can 
serve as a useful tool to examine what is expected of graduates in the 21st century, and what 
are the drivers of these skill demands.

Chapter 3: Skills and the Graduate Recruitment Process
in chapter 3, we elicit employers’ preferences for a variety of Cv attributes and types of skills 
when recruiting recent university graduates. We are able to show that, when choosing candi-
dates for job interviews, employers attach most value to Cv attributes which signal a high 
stock of occupation-specific human capital and which indicate short adjustment periods 
and low training costs, such as work experience and a good match between the field of 
study and the vacancy. in line with this, graduates’ professional expertise is one of the major 
determinants of the probability of being hired in the second stage of the hiring process. 
however, we also find that interpersonal skills are as important for graduates’ employabi-
lity as professional expertise. other types and attributes also play a role in the recruitment 
process but are less important and can therefore not easily compensate for a lack of more 
occupation-specific human capital and interpersonal skills.

Chapter 4: Personality and Field of Study Choice
Chapter 4 examines the determinants of field of study choice. While field of study choice 
relates more to the content of individuals’ field-specific skills, analysing its determinants can 
give important insights into the extent to which individuals react to market signals on skill 
demand when making decisions concerning their skill profile. in this chapter, i show that 
individuals’ personality substantially influences their field of study choice. the findings of 
chapter 4 indicate that next to income maximization preferences for subject matters and 
work environments are important drivers of students’ skill acquisition.

Chapter 5: Which skills protect graduates against a slack labour market?
in chapter 5, we explore the relationship between graduates’ skills and the risk of overedu-
cation (educational mismatch) and unemployment in 17 european countries. We distinguish 
between field-specific and academic skills, and between two labour market segments: the 
occupational domain of a particular field of study and the overall labour market. in line 
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with the predictions of the crowding out hypothesis we find that the level of protection 
afforded by field-specific skills against the risk of overeducation is higher when the degree 
of excess labour supply in the occupational domain of the graduate’s field of study is higher. 
Conversely, academic skills afford more protection against the risk of overeducation when 
excess labour supply in the overall labour market is higher. field-specific skills also protect 
graduates against the risk of unemployment, whereas graduates’ level of academic skills 
appears to be unrelated to the risk of becoming unemployed.  
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2.1 introduction

expectations towards higher education institutions and their graduates have always been 
high.1 for centuries, universities have been the place where higher order knowledge and 
skills have been developed, refined and nurtured. never before, however, have expecta-
tions towards higher education and its graduates been so strongly expressed and explicitly 
defined - in particular by employers.

this chapter examines the skill set graduates are increasingly expected to possess. as 
we focus on graduates, we also focus on graduate skills. this means that we leave basic skills 
(basic levels of skills like numeracy, literacy, computer skills) out of the analysis, taking them, 
in a way, for granted.

We identify six trends which form the basis of the changing role of graduates in economic 
life. these trends are the knowledge society, increasing uncertainty, the ICT revolution, high 
performance workplaces, globalization, and the change of the economic structure. by changing 
the nature and range of tasks graduates are expected to fulfil in today’s economy, these 
trends generate new and intensify traditional skill demands, which we summarize as profes-
sional expertise, flexibility, innovation and knowledge management, mobilization of human 
resources, international orientation, and entrepreneurship.

We introduce these six trends knowing that there is no consensus among researchers 
on how many independent trends there are, let alone how to name and define them. We 
also recognize that in reality these trends do not stand isolated but are strongly interlinked, 
with the iCt revolution probably being the main driver of the others. however, we are 
convinced that the categorization of trends and resulting skill demands we present here 
serve the purpose of this chapter best. they should be seen as a useful tool to examine what 
is expected of graduates in the 21st century, and what are the drivers of these skill demands.

in the next section we elaborate the six trends and related skill demands. the chapter 
ends with a conclusion.

2.2 the trends and related skills

2.2.1 the knowledge society and professional expertise

2.2.1.1 The knowledge society
in developed nations, the 20th century has been marked by a transition from an industrial 
society, characterized by mass production, to a post-industrial one, in which the service 
sector takes on a prominent role and knowledge becomes a valued form of capital. bell (1999), 
who coined and brought forward the term “post-industrial society” in the 1970s, emphasizes 
the role played by theoretical knowledge in this type of society, particularly as the source 
of innovation and policy formulation. for bills (2004, p.100) “the primacy of theoretical 
knowledge, even more than the shift from goods to services, or the computerization of the 

1 this chapter is a slightly revised version of humburg and van der velden (2013). We thank Jim allen, John 
buchanan, and didier fouarge for useful suggestions, and the participants of the department of education public 
Seminar at oxford University, 5 november 2012, for their comments on earlier versions of this paper.
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workplace, or any trend toward meritocratic selection, defines the post-industrial society.” 
the transition from a fabricating to a knowledge society has been facilitated by two (other) 
major trends: globalization and rapid technological change. it is now possible to generate 
and to gather vast amounts of data, process them into relevant information and commu-
nicate them to recipients for decision making. for businesses, knowledge has become a 
major ingredient in gaining and sustaining competitive advantage (Wickramasinghe and 
von lubitz, 2007), and on a more general level this applies to nations, too. the emergence of 
the knowledge society increases the demand for knowledge workers (reich, 1992), whose 
tasks are complex, non-repetitive and non-routine, and can therefore not be replaced by 
rule-based information and communication technology (iCt). the demands on knowledge 
workers are extensive. Clearly, credentialed and cognitively skilled individuals employed in 
the most information-intense sectors of society are the winners of these changes (hage and 
powers, 1992; autor, levy and murnane, 2003).

2.2.1.2 Professional Expertise
in order to deal with the demands of the knowledge society, graduates need to be equi-
pped with the skills necessary to fulfil tasks which are at the heart of knowledge work. in 
contrast to the application of more pragmatic and contextual knowledge, knowledge work 
entails unstructured decision making. Unstructured decisions concern important, novel, 
non-routine problems for which no established procedure exists for how to solve them. levy 
(2010) calls “expert thinking” a collection of specific solution methods which vary with the 
problem at hand. it does not only entail a specific body of knowledge but also the ability 
to apply expert thinking. becoming an expert, however, is time and learning intensive. the 
important difference between a young professional or recent graduate and an expert is that 
the expert can deviate from routine solution methods. here, broad academic skills, such 
as analytical thinking and reflectiveness, help the expert to know when doing so is appro-
priate. according to oeCd’s definition and Selection of key Competencies (deSeCo) project, 
reflectiveness is the ability of individuals to become the object of their thoughts (rychen 
and Salganik, 2003). thinking reflectively allows individuals to relate a solution method to 
other aspects of their experiences and to subsequently adapt it to novel problems. it also 
allows them to see the limitations of their own discipline and to take other perspectives into 
account. this is especially important as a substantial proportion of today’s innovations takes 
place at the cross-section of disciplines and knowledge workers have to successfully work 
in teams of professionals from different disciplines. a certain amount of interdisciplinary 
knowledge supports this process.

all these aspects of professional expertise taken together – a body of knowledge, expert 
thinking, and broad academic skills – are what enables knowledge workers to adequately 
execute their profession. however, it requires considerable time and investment to esta-
blish and maintain a collection of theoretical knowledge and specific solution methods 
often complemented by learning how to use professional tools (e.g. drills for dentists or 
computer-aided design tools for engineers). the time necessary to become an expert in a 
job is usually estimated to be five to ten years (hayes, 1981; ericsson and Crutcher, 1990).
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2.2.2 increasing uncertainty and flexibility

2.2.2.1 Increasing uncertainty
it is widely recognized that the last 40 years have seen a significant shift of the risks and 
costs associated with economic activity from institutional shareholders and their agents to 
smaller businesses and workers. While some authors interpret this shift as a gradual return 
to equilibrium after the exceptionally long boom of the late 1940’s, the 1950’s and the early 
1960’s2, others see over-capacity and intensifying international competition in manufac-
turing, as well as the emergence of financialization and excess liquidity at the core of this 
development (brenner, 2006; froud, Johal, leaver and Williams, 2006). brenner, for example, 
argues that, confronted with international competition of new lower cost market entrants, 
firms have been successful in putting pressure on labour in order to maintain their rate 
of profitability in otherwise unprofitable production lines. froud et al. (2006) do not find 
evidence for labour shedding in large firms in the US and the Uk in the 1980’s and 1990’s, yet 
they argue that capital markets use the rhetoric of shareholder value to pressure managers 
to hold down fixed labour costs and to restructure their firms in times of economic difficul-
ties. against this background, there is evidence that these risk and costs associated with 
increased market uncertainty have been passed down unequally onto two main groups 
of workers. on the one hand, there is a trend towards the emergence of a highly valued 
core labour force of knowledge workers. this core labour force is increasingly employed in 
flexible and fluidly defined work settings. Workers are allocated to tasks according to market 
demand and might even be expected to do a variety of minimally overlapping jobs during 
their life time, possibly by means of re-training. in these work settings, flexibility is functional 
and internal. the counterpart of this core labour force is a pool of part-timers, temporary 
workers, self-employed and high-turnover workers, which has been growing in numbers 
in most developed economies over the last decades (Castells, 1996) and whose share of the 
work force approaches 40% e.g. in the Uk. 

although flexibility is increasingly demanded by employers, skills related to flexibility, 
such as the ability to rapidly acquire new knowledge, are not necessarily rewarded. allen 
and van der velden (2011) show that professional expertise – not flexibility related skills – is 
by far the skill that has the strongest positive relationship with earnings and the probability 
to be employed. if, as Castells hypothesizes, the labour force is indeed composed of a highly 
valued core of knowledge workers and a pool of flexible “on demand” workers, professional 
expertise seems to be the entry ticket to the core group. 

the emergence of a system which increasingly combines a core labour force with exter-
nally flexible workers is often explained by employers’ need to react to economic shocks 
in highly regulated countries. When wages are rigid, firms hire temporary workers or offer 
workers fixed-term contracts to hedge market uncertainty (diprete, Goux, maurin and 
Quesnel-vallee, 2006). Workers with flexible contractual arrangements can then easily be 
let go when business gets worse. however, flexibility can also relate to new flexible produc-
tion processes involving networks. different economic agents organize and come together 
in networks for specific projects, just to get together in other constellations for the next 
project. 

2 for an overview of interpretations of postwar growth see Crafts and toniolo (1996).
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Schmid (1998) argues that, next to economic forces, social differentiation and the need to 
deal with demographic challenges adds to this flexibilization trend. on the one hand, indi-
viduals may decide to temporarily reduce working hours or exit the labour force to care for 
children or parents, or in general embrace non-standard work arrangements in order to find 
a balance between private and working life that corresponds better to their preferences. on 
the other hand, employers may offer flexible work arrangements in tight labour markets in 
order to motivate individuals to participate in the labour force.

as a result of the changing relationship between employers and workers, the latter 
experience an increasing number of labour market transitions, be they voluntary or involun-
tary. according to Schmid (1998) it is the responsibility of governments to take account of 
these developments by combining labour market flexibility and social security in a way that 
facilitates the creation of nsitional labour markets. he distinguishes five types of transitions: 
1) transitions between different kinds of employment (transitions between dependent and 
self-employment, part-time and full-time employment, or fixed-term and more permanent 
employment relationships), 2) transitions between unemployment and employment, 3) 
transitions between education and training and employment, 4) transitions between private 
and labour market activity, 5) and transitions between employment and retirement. leaving 
aside the transition to retirement, in the past the transition from education to employment 
was the major – and for many the only – transition. 

While the state establishes the framework for transitional labour markets, it is the indivi-
dual workers who have to master these transitions. today, making one of these transitions is 
becoming more frequent and common for individuals. Consequently, individuals have to be 
equipped with the skills necessary to master the level of external flexibility that is expected 
of them or that they think is most appropriate for their preferred work-life balance.

of course, graduates – the group of workers we are focussing on in this chapter - have a 
higher chance of belonging to the valued core labour force than medium or low educated 
workers (diprete et al., 2006). moreover, further research has to determine whether flexibility 
is part of a life-long boundaryless career (Stone, 2006) or just a temporary phenomenon in 
the early stages of the career (allen, Coenen and humburg, 2011). at the least, also for gradu-
ates becoming a member of this valued core might take a while and therefore they need to 
be prepared to successfully master periods of increased uncertainty.

2.2.2.2 Flexibility
flexibility demands a lot from individuals. remaining flexible may require workers to expect 
the unexpected, to stay employable, to reskill and retrain, to leave familiar work environ-
ments and to get acquainted with new tasks. for some, it might even mean losing expert 
status. irrespective of these responsibilities, flexible work arrangements, such as part time 
work or occasional work, potentially offer workers the opportunity to find a better balance 
between work and private life. this, however, presupposes a fair amount of voluntariness 
with regard to belonging to the pool of flexible workers.

increasing uncertainty demands individuals to incorporate uncertainty and the need to 
be flexible into their life plans and personal projects. moreover, flexible workers are incre-
asingly responsible for their own employability. this includes making plans and setting 
aside time and resources for further training and life-long learning. the ability to deal with 
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changes and uncertainty and the ability to learn new things are therefore important aspects 
of individuals’ flexibility and employability. in addition, being and remaining employable 
demands a substantial level of transition skills. although flexicurity – the combination of 
flexibility and security – is mainly seen as a challenge to be resolved at the national level 
by introducing appropriate labour market institutions (Schmid, 1998; muffels, 2008), succes-
sfully mastering the many possible transitions between education and training and employ-
ment, different forms of employment, employment and unemployment, and labour market 
activity and private activity requires substantial knowledge on how the system works.

2.2.3 the ict revolution and innovation and knowledge management

2.2.3.1 The ICT revolution
of the six trends we are identifying, we would argue that technological change is probably 
the one that is interlinked the most with the other trends. technological change and especi-
ally the predominance of iCt is one of the main driving forces behind the emergence of the 
knowledge society, it has changed markets and contributes to increased levels of market 
uncertainty, it facilitates and necessitates the emergence of high performance workplaces, 
and it is a main driver of globalization and changes in the economic structure.

hage and powers (1992) draw a distinction between instruments and other machines 
which are primarily used in production processes. While instruments increase the number 
of tasks being performed, most machines simply replace labour. iCt can assume both forms 
and there is widespread consensus that the introduction of iCt into workplaces is skill 
biased – that it favours higher skilled workers. for repetitive, routine tasks – often performed 
by low and medium skilled workers – iCt can be seen as labour replacing. iCt is faster and 
cheaper than people in performing these tasks. With regard to knowledge work and profes-
sional expertise, however, iCt is mostly instrumental and complements labour (autor, levy, 
murnane, 2003; levy, 2010). besides being a complement to (mostly skilled) labour, instru-
ments in the form of upgraded equipment make job tasks more complex (hage and powers, 
1992). the tendency that higher skilled individuals are better suited to use new technologies 
is therefore often seen as another source of skill bias (Caroli and van reenen, 2001; hujer, 
Caliendo and radic, 2002; Greenan, 2003). organizations in technology rich environments 
might prefer highly skilled workers as they have higher digital competence and lower trai-
ning costs.

according to a competing view, the adoption of new technologies by organizations is 
not exogenous, but a reaction to a large supply of highly skilled workers. proponents of 
the endogenous skill biased technological change hypothesis argue that the expansion of 
higher education in the second half of the 20th century produced a large stock of highly 
skilled workers, and that this in turn induced the development of new technologies directed 
at complementing the highly skilled in order to increase productivity and profits (acemoglu, 
1998). a highly skilled workforce may therefore have created its own demand.

Whatever the underlying causal direction of this development, the introduction of iCt 
has revolutionized the way data and knowledge is generated and diffused. there is today an 
unprecedented range of resources easily available. in the 21st century, the challenge is not to 
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access knowledge, but to manage, integrate and evaluate it. in this regard, graduates play a 
crucial role within organizations.

2.2.3.2 Innovation and knowledge management
the iCt revolution does not only impact the skills that are directly related to it, but changes 
the nature and content of most other skills as well. it is hard to conceive of any professional 
skill that is not affected by iCt in some way. also so-called ‘soft’ skills like communication 
skills have significantly changed in character due to the iCt revolution. and even the most 
basic skills like literacy and numeracy have been impacted by iCt (oeCd, 2012). although we 
recognize this broad impact of iCt on all types of skills, we will concentrate here on the skills 
that are supposed to be more directly related to innovation and knowledge management. 

iCt has important implications with regard to the skills necessary to manage knowledge 
in a way that supports and facilitates innovation. in today’s workplaces, innovation and 
knowledge management are strongly related to iCt skills. the concept of iCt skills, however, 
is very broad. van dijk (2005) distinguishes between operational iCt skills (skills directly 
related to the development and application of iCt hardware and software), iCt informa-
tion skills (skills related to searching, selecting and processing information on computers, 
the internet and other iCt media), and strategic iCt skills (skills related to using iCt to 
achieve specific or more general goals). van dijk’s distinction quite clearly extracts the iCt 
skill dimensions that are of particular importance to the tasks of knowledge workers. these 
relate primarily to the substantial information skills and strategic iCt skills which knowledge 
workers require for the purpose of innovation. 

raw data and random information have no value for decision making unless filtered 
and put into context. Whereas in the past individuals spent considerable amounts of time 
searching for scarce information, for the first time in history, the predominance of iCt makes 
for an abundance of data to be readily accessed. today’s challenges do not lie in informa-
tion gathering, but in establishing a common understanding of information (levy, 2010). the 
ability to rapidly separate signals from noise is therefore not novel as a valuable capability in 
degree, but in type (dede, 2010).

filtering information is by no means limited to separating signals from noise. it also 
involves evaluating content with regard to its reliability and credibility (oeCd, 2012). in sum, 
successful knowledge management requires workers to use tools interactively, encompas-
sing using language, symbols and text; using knowledge and information; and using tech-
nology (rychen and Salganik, 2003).

organizations’ competitiveness is often largely based on their capacity to introduce 
entirely new products or processes, or to substantially improve existing ones. to date, the 
necessary and sufficient conditions for innovation are unknown. however, the availability of 
knowledge workers with good innovative and creative skills who have the ability to come up 
with new ideas or the ability to approach problems from a different angle are usually seen 
as a major ingredient of innovation. moreover, processed, well managed and systematically 
communicated information can also play a crucial role. it has been suggested that organiza-
tions’ innovative capacity depends on diffusion of knowledge to a broad range of key indivi-
duals within them (oeCd/eurostat, 2005). knowledge workers therefore often are assigned 
the role of receptors and distributors of expert information. this includes the information 
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and strategic iCt skills to remain alert to new developments including new technology and 
codified knowledge in patents, by means of the specialized press and scientific journals as 
well as good networking skills. knowledge workers have to be well connected in order to 
both receive relevant information as well as to spread this information within the organiza-
tion. 

information which merely flows through the organization is not likely to foster innova-
tion. ideas, new technology and knowledge have to be absorbed by the organization and 
find their way into processes at the end of which lie innovation and the introduction of 
competitive products. innovation and knowledge management therefore includes the skills 
to bring an innovation from the ‘drawing board’ into the organization. these implementa-
tion skills relate closely to the strategic, organizational and interpersonal skills that we will 
discuss in the next section.

2.2.4 the emergence of high performance work places and the mobilization of human 
resources

2.2.4.1 The emergence of high performance work places
the centrality of knowledge work and increasing levels of market uncertainty may require 
organizational changes within firms. it is widely believed that traditional bureaucratic 
management stifles innovation and is ill-equipped for optimally using the potential of 
knowledge workers. organizations which heavily rely on knowledge workers to increase 
productivity and competitiveness, and which adapt their organizational structure accor-
dingly, have been labelled “high performance organizations” (oeCd, 1999). What distin-
guishes them from other organizations is that the high performance work places these 
organizations design involve a broad range of skills and task variety, the extensive use of 
team work, reduced hierarchical levels, and the delegation of responsibility to individuals 
and teams (betcherman, 1997). as it becomes increasingly difficult for managers to keep 
pace with technological developments, an argument in favour of giving knowledge workers 
more weight within the organization is to better align strategic decisions with the latest 
innovations. moreover, flattening hierarchies potentially increases the speed of decisions in 
the face of market uncertainty. 

organizations which adopt high performance work practices have been found to 
have higher productivity and better financial performance (e.g. appelbaum, bailey, berg 
and kalleberg, 2000; bartel 2004; black and lynch 2004). high performance organizations 
engage workers in the broader production process and provide them with comprehensive 
understandings of organizational goals and priorities (bills, 2004). the organization supplies 
knowledge workers with the means to attain agreed goals and gives them autonomy with 
regard to the path to get there. 

this trend towards decentralized decision making has partly been facilitated by tech-
nological change. there is a strong relationship between the introduction of high perfor-
mance workplaces and investment in iCt (arnal, ok and torres, 2001). autonomous teams 
are now able to complete whole processes that had earlier been fragmented due to the lack 
of centralized databases. not only has iCt changed production processes, it is increasingly a 
feature of new products, as well. organizational changes can contribute to the development 
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of innovative products by forming teams with complementary expertise (e.g. automotive 
engineers and electronic engineers). alternatively, workers may have to be experts in more 
than one field. as the work places which emerge from this kind of organizational change 
demand a highly complex set of skills, it is often labelled skill biased organizational change 
(european Commission, 2008). 

measuring the incidence of high performance work places is difficult. most surveys rely 
on questions which ask whether firms have adopted or plan to adopt work practices that are 
an integral part of high performance work places, such as team work, job rotation and the 
delegation of responsibility. further, incidence, and also meaning of these work practices 
differ between countries. Critics of the literature on high performance work places are there-
fore sceptical that organizational changes towards more flexible firms present real revoluti-
onary changes (pollert, 1988; ramsay, 1996; bernstein, 1997). instead, these authors suggest 
that new work practices could be management “fads”, old wine in new bottles.

although it is difficult to say to what extent high performance work places are ousting 
traditional work places, there is some evidence that there is an upward trend in their diffu-
sion. the proportion of firms adopting new work practices is on the rise (arnal et al., 2001) 
and with it the demand for the skills they require.

2.2.4.2 The mobilization of human resources
the emergence of high performance work places sets high expectations on the mobilization 
of human resources. if knowledge workers are required to optimally mobilize their own and 
others’ human capital, they need to have interpersonal skills (the ability to work in a team 
and communicate and cooperate effectively with diverse colleagues and clients), (self )-
management skills (the ability to work within budget and time constraints, leadership), and 
strategic-organizational skills (the ability to act strategically towards the achievement of 
organizational goals). 

the importance of interpersonal skills is not unique to the 21st century (dede, 2010). it 
is obvious, however, that the skills demanded of workers in settings characterized by auto-
nomous teams with shared decision making differ from those of workers in traditional hier-
archical work settings. traditionally, interpersonal skills are the domain of managers, who 
have to be effective in getting others to achieve the organizational goals without necessarily 
being experts themselves. in high performance work places, however, teams and workers 
are given responsibilities ranging from production, training and product innovation to 
customer relations and marketing. organizational goals are attained by teams of workers 
with complementary professional expertise (karoly, 2004). this involves a high degree of 
information-sharing and communication and fundamentally increases the worth of collabo-
rative capacity for non-management level workers. having to interact in socially heteroge-
neous groups makes it necessary to relate well to others, to cooperate and to manage and 
resolve conflict (rychen and Salganik, 2003). Working in teams and making shared decisions, 
demands workers to be able to communicate effectively, evaluate their work and the work 
of others, influence team mates and to seek advice, information and support when appro-
priate. the importance of these skills for professionals in europe has been documented by 
felstead, Gallie, Green and Zhou (2007), allen (2011) and miles and martinez-fernandez (2011).
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reduced hierarchical levels open up opportunities for professional development. the work 
of knowledge workers is outcome oriented and the employer’s capacity to monitor the 
working process is low. from the employers’ perspective, high degrees of autonomy must 
not result in knowledge workers leading a self-centred, isolated work life within organiza-
tions. rather, knowledge workers should know their position in the organization and should 
be able to link their work to the tasks of others. in high performance workplaces, being able 
to set one’s task in the greater organizational context become key skills for professional and 
organizational success. it is therefore in the interest of the employer to employ individuals 
with strategic-organizational skills, that is, individuals with the ability to direct their actions 
independently towards attaining the organizational goal. in addition, knowledge workers 
should have good self-management skills referring to the ability of work within time and 
budget constraints.

 
2.2.5 Globalization and international orientation

2.2.5.1 Globalization
Globalization – the strengthening and acceleration of world-wide interconnectedness – has 
certainly been facilitated by the development of iCt. never before has an economy had the 
capacity to work as a unit in real time on a planetary scale (Castells, 2000). Globalization 
affects trade levels, production processes, information flows and the competitive environ-
ment in which organizations operate. Globalization is therefore also related to the emer-
gence of the knowledge society, the implementation of high performance work places as 
well as the flexibilization of the relationship between employers and employees. at this 
point, however, we would like to highlight the extent to which globalization increases the 
demand for an international orientation.

Globalization is characterized by fast flows of ideas, financial capital, goods, services and 
people across national borders. as a result, interaction with people from other cultures and 
with other linguistic backgrounds becomes more common and is now part of the working 
life of a substantial proportion of the higher educated workforce. around one third of 
european graduates work in organizations whose scope of operation is international (pavlin 
and Svetlik, 2011). the same proportion indicates that the ability to speak and write in a 
foreign language is highly required in their job.

Growing global interdependence is certainly one major driving force behind this deve-
lopment. a substantial proportion of workers’ regular customer contact, brainstorming and 
consultation with colleagues, and decision-making nowadays takes place across national 
borders or involves groups of people with diverse national backgrounds. at the same time, 
the flattening of hierarchical levels also impacts the number of individuals who work within 
culturally heterogeneous groups. this is because decentralizing decision-making not only 
grants groups of professionals more autonomy. it also shifts large amounts of communi-
cation from higher levels of the hierarchy to the working level. Whereas traditionally the 
managerial level tended to be the recipient and the distributor of information, today the 
exchange of information increasingly takes place directly between professionals.
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2.2.5.2 International orientation
almost anybody will have heard some anecdote where intercultural communication 
has gone completely wrong and where business intention dramatically failed as a result. 
Working and interacting with individuals of different cultural and linguistic backgrounds, 
not just in a casual setting but in goal-oriented work settings, presupposes an elevated 
degree of foreign language skills and cultural sophistication. naturally, a precondition of any 
goal-oriented interaction between individuals of diverse national backgrounds is to have 
a common language foundation. individuals working in international contexts have to be 
able to understand spoken messages, to initiate, sustain and conclude conversations and to 
read, understand and produce texts appropriate to the firm’s needs (european Commission, 
2007).

yet even if this pre-condition is fulfilled, management activities, collaborations or 
negotiation efforts in intercultural settings can suffer significant setbacks when patterns of 
thought or behaviour of others are misinterpreted. Selling products abroad can fail simply 
by not adjusting marketing strategies and sometimes the product itself to the particulari-
ties of the foreign market (verluyten, 2001). today’s graduates increasingly have to be able 
to take a step backwards from self-reference and familiar frameworks and adapt to new 
cultural contexts. these intercultural skills include knowing – or at least being aware of – 
particular cultures of e.g. negotiation, politeness, decision making, team work or executives, 
colleagues, partners or clients.

2.2.6 the change of the economic structure and entrepreneurship

2.2.6.1 The change of the economic structure
over the last decades deregulation, technological change and globalization have funda-
mentally changed the competitive environment in which organizations operate and have 
resulted in an unprecedented growth of the service sector. at the same time, the relative 
importance of small and medium sized firms has increased substantially. to give an often 
cited example, between 1970 and 1996, the share of employment of the 500 largest US 
firms dropped from 20 per cent to 8.5 per cent (Carlsson, 1992 and 1999). partly, this can be 
accounted for by firms’ reaction to international competition in the form of organizational 
changes such as decentralization and vertical disintegration (loveman and Sengenberger, 
1991). in addition, there is evidence that the economic environment after the early 1970’s 
has been most favourable for small and medium sized enterprises. amongst other factors, 
technological changes may have reduced optimal firm size and the minimum scale of entry 
and deregulation of markets may have created opportunities for small and medium sized 
businesses (brock and evans, 1989). increasing market risk due to international competition 
as well as the change in consumer preferences towards customized products may have 
favoured smaller firms as they are often said to be more flexible (piore and Sabel, 1984; 
meredith, 1987; Carlsson, 1989) and innovative (acs, 1992; audtretsch and thurik, 2000; Carree 
and thurik, 2003). the superiority of small and medium enterprises with regard to flexibility, 
innovation and job creation has, however, often been challenged (Williams, Cutler, Williams 
and haslam, 1987; Semlinger, 1992; Weimer, 1992; parker, 2001). moreover, brock and evans 
(1989) point to the possibility that the growing share of employment in small and medium 



18

C h a p t e r  2

enterprises may be a temporary phenomenon rather than a long-term trend. Whatever the 
reason for the change in the economic structure, the observed growth of importance of 
small and medium enterprises for employment in combination with the flattening of hier-
archies within firms increases demand for graduates who are comfortable with assuming 
responsibility and with contributing to the success of the organization through entrepre-
neurship. audretsch and thurik (2000) even point to the centrality of entrepreneurship at 
the country level. for high-wage countries whose key comparative advantage lies in the 
generation of knowledge and innovation, entrepreneurship may be one of the main ingre-
dients of global competitiveness. at the firm or within-firm level, entrepreneurship can be 
understood as “the discovery, evaluation and exploitation of future goods and services” 
(eckhardt and Shane, 2003: 336).3 at the institutional level, entrepreneurship involves “chan-
ging the structure within which economic and other activities take place” (Crouch, 2005: 
101). the importance of entrepreneurship is therefore not confined to knowledge workers 
working in the private sector but is also relevant for the work of institutional entrepreneurs 
in the public sector.

2.2.6.2 Entrepreneurship
Whenever knowledge workers assume a central role within an organization, they have to be 
increasingly alert to changes in markets and innovations. this not only includes evaluating 
how developments affect their own work, but also to draw the consequences for the orga-
nization as a whole. the higher the degree of autonomy knowledge workers enjoy within 
the organization, the more important their ability to independently contribute to the orga-
nization’s economic and commercial success. this is true for owners of a firm as well as for 
employees both in the private and the public sector. having entrepreneurial skills/commer-
cial awareness has two important advantages for graduates. on the one hand, as with the 
other skill demands, it helps them fulfil the requirements of (potential) employers and to 
improve their position on the labour market. on the other hand, it provides them with the 
basis for starting their own businesses and becoming employers themselves.

as shown above, the centrality of knowledge work has led to an increased demand for 
interpersonal, strategic thinking and innovation skills. to some extent, entrepreneurship 
and commercial awareness could have been discussed as a part of these skill demands. yet, 
it is worthwhile devoting a separate section to them for two reasons. firstly, it underlines 
their importance for the survival of organizations and the competitiveness of entire econo-
mies. Secondly, it enables us to highlight the facilitating and commercial as opposed to the 
creative side of innovation.

it is important to note that the importance of entrepreneurial skills is not confined to 
the private sector. Globalization does not only result in international competition among 
firms but also between countries and regions. today, one of governments’ main challenge 
is to create institutions which best unfold creative capacity and innovation and which facili-
tate economic growth. against this background, institutional entrepreneurs are actors who 
purposefully leave existing paths and recombine existing governance mechanisms to create 
new, innovative institutional environments (Crouch, 2005). 

3 according to eckhardt and Shane, their definition of entrepreneurship follows venkatamaran (1997).
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at the firm level, the trends we identify contribute to the blurring of the boundaries between 
entrepreneurs managing their own firm on the one side and knowledge workers fulfilling 
central tasks within an organization on the other. boundaries become blurred because an 
increasing proportion of the workforce is required to possess entrepreneurial skills and 
commercial awareness. this refers to the ability to perceive changes in the market and to 
identify competitors as well as commercial risks and opportunities. it also pertains to the 
awareness of the costs associated with one’s activities and costs of decisions. potentially 
most importantly, it refers to the ability to recognize the commercial value of an idea and to 
search for and pursue opportunities to turn them into successful products. 

the existence and the characteristics of such opportunities are of major importance for 
the process of entrepreneurship (eckhardt and Shane, 2003). however, one central question 
with regard to the relationship of higher education and entrepreneurship is whether the 
specificity of education influences graduates’ ability to pursue opportunities. lazear (2005) 
argues that entrepreneurs need to possess a relatively broad and balanced set of skills which 
enables them to pursue opportunities they identify in the face of uncertainty and obstacles. 
for example, next to the conception of the basic product, entrepreneurs are usually involved 
in hiring the initial team and obtaining some early financing. entrepreneurs must certainly 
possess professional expertise, but it is the combination of professional expertise with the 
ability to perceive market opportunities which really distinguishes them from other experts. 
as lazear (2005: 661) puts it: “a technical engineer may be superb at creating a new device, 
but that device may not have any business value. the innovator who succeeds is the one 
who can come up with something that is not only technically sound but business relevant 
as well.” lazear is pointing to the paradox that for business, it might sometimes be advan-
tageous to be able to take a step backwards from technical details in order to concentrate 
on business value and market relevance. Commercially successful products are not neces-
sarily the most innovative ones. an entrepreneur needs to possess the ability to handle the 
complex relationship between a product’s price, quality and degree of innovation. Studies 
examining the determinants of entrepreneurship regularly find that business owners and 
self-employed4 have a more balanced, generalist skill set than employees. lazear (2004, 
2005), supported by Wagner (2003, 2006), argues that this is the result of a trade-off between 
professional expertise and entrepreneurship and that individuals intending to become 
entrepreneurs purposefully acquire more general human capital. other studies, however, 
suggest that the generalist profile of entrepreneurs is the outcome of differences in innate 
ability (Silva, 2007) or a greater taste for variety (astebro and thompson, 2011).

entrepreneurs are conceptually distinct from self-employed individuals offering some 
kind of well-established services, such as tax counselling. these individuals do not rely on 
the broad set of skills crucial to entrepreneurs as they do not need to possess the versati-
lity necessary to perceive market opportunities for new products and identify employees 
suitable for achieving the (new) firm’s objectives (lazear, 2005).

4 this definition of entrepreneurs which ignores employees involved in entrepreneurial activities can be ascribed to 
a lack of better measures in the data used in these studies.
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2.3 conclusion

in this chapter we brought forward the idea that societal, economic and organizational 
trends are changing the work environment and the job tasks of graduates. as a result, not 
only the demanded level of some skills is increasing, but also the character of some skills is 
changing. We identified six trends which are important drivers of changing skill demand. 
these trends are the knowledge society, increasing uncertainty, the ICT revolution, high perfor-
mance workplaces, globalization, and the change of the economic structure. We show how 
these trends generate new and intensify traditional skill demands, which we summarized 
as professional expertise, flexibility, innovation and knowledge management, mobilization of 
human resources, international orientation, and entrepreneurship. table 2.1 shows how these 
skills relate to particular skill aspects.

Table 2.1
Skills and related aspects

Professional expertise
 
 

Specific body of knowledge 
Ability to apply expert thinking 
General academic skills (e.g. analytical thinking, reflectiveness)

Flexibility
 
 

Ability to deal with changes and uncertainty
Ability to learn new things
Employability skills (e.g. the willingness to invest in further education and training, and 
the ability to plan and take responsibility for one’s own career)

Innovation and knowledge management
  

Innovative/creative skills (creativity, curiosity)
Networking, information and strategic ICT skills
Implementation skills 

Mobilization of human resources
 
 

Interpersonal skills (communication skills, teamwork skills)
(Self-)management skills (working within budget and time restrictions, leadership)
Strategic-organizational skills 

International orientation
 

Foreign language skills
Intercultural skills

Entrepreneurship
 
 

Ability to identify commercial risks and opportunities
Cost awareness
Ability to turn an idea into a successful product
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3.1 introduction

the transition from university to work is a pivotal phase in graduates’ lives.5 Graduates 
exchange the known world of education for the less familiar world of work. for most 
graduates, this is the first time they get reliable information on the labour market value of 
their credentials. every time a recent graduate applies for a job he or she gets information 
on whether investments in skills and the observable attributes mentioned on their curricula 
vitaes (Cvs) were worth it in terms of getting the job they have applied for.

Graduates who are concerned about their labour market success will invest in the 
skills which will enable them to take advantage of promising job opportunities. Similarly, 
graduates try to acquire observable characteristics, such as a higher educational degree 
or work experience, which increase their skills and/or reliably signal the skills they have to 
employers. often, the decisions which have to be made by students and graduates involve 
potential trade-offs. for example, individuals who work alongside their studies to gain work 
experience may find that they lack the time to get a high grade point average. others may 
decide to leave university with a bachelor’s degree to get work experience instead of enrolling 
into a master’s programme to get additional education. from a graduate’s perspective – but 
also from a higher education policy perspective – it is important to know which choices 
increase or decrease graduates’ employability from the employers’ perspective. knowing 
the preferences of employers can inform university students’ educational choices and can 
enable higher education institutions to help graduates acquire the skills they need to be 
successful in the labour market.

in order to assess the relative importance of observable attributes and types of skills 
in the recruitment process, we conducted two stated choice experiments among 903 
employers in 9 european countries. in the first experiment, respondents were repeatedly 
presented graduate profiles with information on attributes commonly found on graduate 
Cvs. they were then asked to either choose the profile they would like to invite to a job 
interview, or to choose none of them. the attributes we focus on in this paper are graduates’ 
degree, the match between their field of study and the job tasks, the amount of relevant 
work experience they have gained, the study experience abroad they have acquired, their 
grade point average, and the prestige of their alma mater. We exclude indices such as age, 
race, or gender as this paper exclusively focuses on attributes which are the outcome of 
individuals’ educational and work-related investments.

in the second experiment, which directly followed the first, we repeatedly presented 
respondents with hypothetical profiles containing graduates’ proficiency in a selection of 
skill types. again, respondents were asked to choose a profile (or none); this time, however, 
the profile they would hire. the types of skills contained on the hypothetical profiles in the 
second recruitment step were professional expertise, general academic skills, innovative/

5 this chapter is joint work with rolf van der velden. We are grateful to andries de Grip and raymond montizaan 
for their useful comments. this paper and its other versions have also benefited from discussions at the dUhr 
seminar at maastricht University, the employers’ perspective on Graduate employability in europe testing seminar 
at the eU Commission in brussels, the advances in latent variables conference in brescia, and the transitions in 
youth conference in berlin. We would like to express thanks to annelore verhagen for her assistance with this 
study. the project on which this study is based was made possible through financial support from the european 
Commission.
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creative skills, strategic/organizational skills, interpersonal skills and commercial/
entrepreneurial skills.

on the basis of these experiments we are able to estimate employers’ preferences for 
Cv attributes in the selection of suitable candidates for job interviews, and for various types 
of skills in the actual hiring decision. in addition, we are able to draw on a large number of 
in-depth interviews with employers to validate the results and to elicit the rationale behind 
employers’ preferences.

We find that employers prefer hiring graduates with higher levels of professional expertise 
– content-specific knowledge and skills needed to solve occupation-specific problems. 
accordingly, employers’ selection of graduates for job interviews is most influenced by 
Cv attributes signalling a high stock of occupation-specific human capital, such as a good 
match between the field of study and the job tasks, and relevant work experience. We also 
find that interpersonal skills are as important to graduates’ chances of getting the job as 
professional expertise.

the contribution of this paper is twofold. first, we are able to shed further light on 
the recruitment behaviour of employers and the value they attach to various attributes 
commonly found on applicants’ Cvs when selecting suitable candidates for job interviews. 
Second, this paper investigates the relative importance of different types and levels of skills 
in employers’ decision to hire a graduate. We provide important insights with regard to the 
types of skills which increase graduates’ employability.

the remainder of this paper is structured as follows: section 2 reviews the literature 
on the role of skills in graduates’ transition from university to work. Section 3 presents 
the data and methodology of the study and section 4 the econometric model used to 
estimate employers’ preferences. in section 5 we present the results of the first stated choice 
experiment, the results of the second stated choice experiment in section 6. We then draw 
conclusions in section 7.

3.2 literature review and theoretical framework

rational, profit-maximizing employers hire graduates on the basis of their human capital. 
becker (1962) thinks of human capital as the stock of knowledge and skills which enters 
individuals’ (and firms’) production function directly. others conceptualize it as the capacity 
to adapt to disequilibrium situations such as technological change (nelson and phelps, 1966; 
Schultz, 1975), or as attitudes towards work and hierarchical settings (bowles and Gintis, 
1976). both cognitive and non-cognitive skill endowments contribute to individuals’ human 
capital stock and consequently to their productivity (heckman, Stixrud and Urzua, 2006).

When selecting candidates for job interviews, employers face the challenge that human 
capital is not perfectly observable. often, employers must rely on limited information 
contained on Cvs to assess the value of job applicants to the firm. employers will therefore 
exploit a correlation between productivity and observable characteristics, such as the 
degree or grade point average, to make inferences about applicants’ productivity. the 
signalling value of the observable characteristic to employers will depend on their demand 
for the type of skill associated with the signal, and the differing cost structure between high 
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and low skilled graduates (Spence, 1973). the greater the difference of the costs associated 
with obtaining a particular credential between low and high skilled graduates, the higher 
the credential’s signalling value will be. 

Given the very negative social consequences for the groups concerned, a substantial 
part of the literature on employers’ use of observable characteristics as signals in the 
recruitment process focuses on statistical discrimination against particular groups of 
applicants, such as older applicants or applicants belonging to particular ethnic or religious 
minorities (phelps, 1972; aigner and Cain, 1977; van beek, koopmans and van praag, 1997; 
arrow, 1998; altonji and pierret, 2001). our paper deviates from this line of research in that it 
explores the signalling value of credentials which are the result of individuals’ educational 
or work-related investments. furthermore, our study focuses only on the labour market of 
the highly skilled. 

Studies based on graduate survey data find that graduates’ chances of securing a 
graduate-level job are indeed associated with observable characteristics such as the degree, 
work experience, grades or study experience abroad (allen and van der velden, 2001; mason, 
Williams and Cranmer, 2009; allen and van der velden, 2011). however, these studies do not 
provide an analysis of the relative importance of these Cv attributes in the recruitment 
process. to our knowledge, our study is the first which investigates the relative importance 
of investment-related Cv attributes commonly found on graduate Cvs from the employer 
perspective. What is more, by substantiating the results from the experiment with the 
findings of in-depth interviews with some of the respondents, we are able to shed light on 
the motivation behind employers’ preference for graduates with particular Cv attributes. 

in addition to examining the signalling value of Cv attributes, this paper investigates the 
relative impact different types and levels of skills have on graduates’ chances of getting a 
graduate-level job. differences in the importance of types of skills are based on the idea that 
economically important skills are not unidimensional and that the extent to which skills are 
productive depends on the match between workers’ skills and the requirements of the job 
(Sattinger, 1993; hartog, 1992). Graduates’ skill profiles differ with respect to their emphasis 
on particular types of skills, such as interpersonal, commercial or professional skills. their 
chances of securing the job they are applying for therefore depend on the importance 
of particular types of skills for performing the job tasks. in an analysis of the demand for 
engineering and science graduates in the Uk mason (1998, 1990) identifies work readiness 
– the knowledge, skills and commercial understanding which make graduates deployable 
soon after hiring – as one of the most important hiring criteria used by employers. in support 
of this finding heijke, meng and ris (2003) show that a high level of field-specific skills is 
positively related to graduates’ chances of finding a job which matches their field of study. 
other studies, however, point to the importance of interpersonal and other transferable 
skills for graduates’ employability. autor, levy and murnane (2003), for example, argue that 
computers substitute routine analytical and interactive tasks but strongly complement 
non-routine analytical and interactive tasks. they subsequently show for the US that the 
declining price of computer capital in recent decades raised the relative demand for workers 
who have a comparative advantage in the ability to combine analytic and interactive tasks. 
moreover, biesma et al. (2007) show that for dutch master-level graduates in the field of 
public health, problem-solving skills, creativity and interpersonal skills are more important 
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than flexibility and public health knowledge. for the Uk, felstead et al. (2007) find that 
problem-solving, communication and persuasion skills are rewarded over and above the 
premium of education and training. our study attempts to contribute to the literature by 
identifying employers’ preference for various types of skills in various occupational fields 
and several european countries.

besides investigating the relative importance of different types of skills, we also explore 
the effect of the skill level on graduates’ chances of getting hired. based on the findings 
of earlier studies which suggest that the occupational production function with respect to 
individuals’ skill level is logistic or concave (knight, 1979; borghans and de Grip, 2000; van 
der velden, 2011), we expect decreasing marginal returns to skills with regard to graduates’ 
employability.

We simulate both stages of the graduate recruitment process using two stated choice 
experiments. the use of stated choice experiments to estimate respondents’ preferences 
originated in market research (Cattin and Wittink, 1982; Carroll and Green, 1995) but is 
increasingly being applied in various fields of economics such as transport economics, health 
economics and labour economics (louviere, hensher and Swait, 2000; ryan, 2004; van beek, 
koopmans and van praag, 1997; biesma, pavlova, van merode and Groot, 2007; borghans, 
romans and Sauermann, 2010; pouliakas and theodossiou, 2010; eriksson, Johansson and 
langenskiöld, 2012). the recent increase in the use of stated choice experiments in economics 
can be attributed in part to recent studies dispelling doubts that stated preferences reliably 
predict real market behaviour, and showing that parameter estimates based on stated 
preference data match those based on revealed preference data quite well (louviere et. 
al, 2000). With respect to our study, using hypothetical graduate profiles in the experiment 
enables us to estimate the relative importance of various types of skills without the costly 
collection of data containing both graduates labour market outcomes and objective 
measures of skills. moreover, even if we had objective measures of graduates’ skill profile 
estimation results would be biased if some of the types of skills were not used as selection 
criteria by employers due to the difficulty of reliably assessing them during job-interviews. 
by assuming that graduates’ proficiency in the types of skills presented on the hypothetical 
profiles have been assessed equally well, we can estimate the demand for skills regardless of 
whether these skills can be assessed reliably in real-world job interviews. 

3.3 data and methodology

the experiments were conducted in June and July 2012 in nine european countries (Czech 
republic, france, Germany, italy, poland, Spain, Sweden, the netherlands and the United 
kingdom). individuals registered on consumer panels of a large international market 
research organization were invited to participate in the online survey. filtering questions 
made sure that only individuals who had been involved in recruiting a higher education 
graduate in the past five years were eligible to participate in the experiments. in those 
countries with a binary tertiary education system, ‘higher education graduate’ was explicitly 
defined as someone who graduated from a university, and explicitly excluded graduates 
from universities of applied sciences. 
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our study focuses on the recruitment of graduates in a selected number of occupational 
fields. in many occupational fields, recruitment is to a large extent governed by legally 
binding credentials. as we did not want our study to be confounded by legal requirements, 
we excluded professions in health and welfare as well as education and focused on seven 
occupational fields where most of the remaining graduates find work: electro-technology, 
engineering, financial services, iCt, legal services, media and Communication, and policy 
and organization. respondents who had not recruited a graduate to fill positions in one of 
these occupational fields in the last five years were excluded from the survey. table 3.1 shows 
the most important sample descriptives.

Table 3.1
Sample descriptives

N Per cent
Country

Czech Republic 64 7.09
France 100 11.07
Germany 100 11.07
Italy 100 11.07
Netherlands 147 16.28
Poland 92 10.19
Spain 100 11.07
Sweden 99 10.96
United Kingdom 101 11.18

Occupational field
Electro-technology 58 6.42
Engineering 186 20.6
Financial services 160 17.72
ICT 171 18.94
Legal Services 133 14.73
Media and Communication 122 13.51
Policy 73 8.08

Firm size
<20 301 33.33
20-49 140 15.50
50-99 114 12.62
100-249 137 15.17
>250 211 23.37

20.2% of the panel members who received an e-mail responded to the invitation to participate 
in the survey. this number is not a response rate in the usual sense as data collection in each 
country was halted as soon as 100 employers had completed the survey. 56.8% of individuals 
passed the first filter question (involved in recruiting higher education graduates in the past 
5 years), and 71.2% of those passing filter 1 passed filter 2 (involved in recruiting in one of 
the 7 occupational fields). 68.6% of those passing all filter questions completed the survey. 
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overall, we collected responses from 903 employers. in each of the two experiments, these 
903 employers made 10 choices, so that 9030 choices per experiment were observed. 

before starting the first choice experiment, respondents were asked to imagine a 
situation in which they recruit a recent higher education graduate in the occupational field 
they indicated to be recruiting for. respondents were instructed that the vacancy they are 
recruiting for in the experiment is a full-time junior position which can be characterized 
as structural in the sense that it has a longer time horizon and represents an investment 
for the organization. Seasonal work and short-term replacement positions were excluded. 
respondents were told that when choosing the graduate profiles in the experiment they 
should think of a position in their organization that has these characteristics, and to keep the 
same position in mind for the entire exercise. 

Figure 3.1
Choice set example CV attributes

Of these 3 candidates, which one would you invite to a job interview?
Remember this is a junior position for a recent higher education graduate

Degree:
Bachelor (BA, BSc)

Degree:
Master (MA, MSc)

Degree:
Doctorate

None of 
these

Match of field of study and job 
tasks:
Field of study related to job tasks but 
no exact match

Match of field of study and job 
tasks:
Field of study unrelated to job tasks

Match of field of study and job 
tasks:
Field of study matches job tasks 
completely

Relevant work experience:
No

Relevant work experience:
2 years

Relevant work experience:
1 year

Study abroad:
No

Study abroad:
Partly

Study abroad:
Entirely

Grade Point Average:
Above average

Grade Point Average:
Average

Grade Point Average:
Below average

Type of university:
Average ranked university

Type of university:
Average ranked university

Type of university:
Top ranked university

Starting Salary:
Average for this position

Starting Salary:
25% below average for this position

Starting Salary:
25% above average for this position

in the first experiment, only Cv attributes which are the result of graduates’ human capital 
investment were included, excluding indices such as age, gender, ethnicity, beauty or 
religion used in other studies (van beek et al., 1997; eriksson et al. 2012).

the following common attributes and their levels are included in the profiles of the first 
experiment:

1. Degree: bachelor’s degree, master’s degree, doctorate.
2. The match between the field of study and the job tasks: field of study matches 

job tasks completely, field of study related to job tasks but no exact match, field of 
study unrelated to job tasks.

3. Relevant work experience: no, 1 year, 2 years
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4. Study abroad: no, partly, entirely
5. Grade Point Average: below average, average, above average, upper 10%
6. Prestige/reputation of university: average, high
7. Starting salary: 25% below average, 10% below average, average for this position, 

10% above average for this position, 25% above average for this position

We restricted the number of attributes to seven in order to limit the information processing 
burden on respondents. the degree levels used are the typical levels differentiated in higher 
education. national equivalents of these levels were used in the various translations of the 
master questionnaire. the three levels referring to the match between the field of study 
and the job tasks-attribute resemble those commonly used in graduate surveys, indicating 
that the match is complete, incomplete or non-existent. We deliberately limited the number 
of years of work experience to two years, reflecting our intention to measure employers’ 
preferences for recent graduates. Study experience abroad was taken up as this attribute is 
increasingly common in the european context. Grade point average was included in four 
levels, whereas we included the upper 10% level to explore whether there is a return to 
belonging to the top 10% of the reference group beyond that of having above average 
grades. the prestige or reputation of the university was taken up as a two level attribute 
to see whether enrolling into a university with high prestige or reputation, rather than an 
average university, has an impact on graduates’ chances to get invited to a job interview. 
Starting salary was taken up as an attribute to have a measure of labour costs in the model 
which may be used to calculate employers’ willingness to pay for Cv attributes and their 
levels.

a shortcut randomized design was used to generate the hypothetical graduate profiles 
(Sawtooth Software, 2000). With this type of design, profiles are constructed using the least 
often previously used attribute levels for a particular respondent. as a result, the occurrence 
of attribute levels is balanced (see table 3.6 in the appendix).

in the second stage of the survey, we use a discrete choice experiment to elicit employers’ 
preferences for particular skills in the actual hiring decision. We here include six types of skills 
and the starting salary. respondents were told that in the first step they had selected and 
invited a pool of candidates who all seem equally suitable to do the job the respondent was 
recruiting for, indicating that in this experiment, candidates only differ with regard to the 
skills included in the profiles. respondents were instructed that all candidates had been sent 
to an assessment centre which had thoroughly tested their skills. the information provided 
on the profile presented the results from this assessment centre, containing the graduates’ 
skill level in the following six domains:6 

1. Professional expertise: content-specific knowledge and skills needed to solve 
occupation-specific problems

2. General academic skills: skills which one typically associates with higher education 
yet which are not occupation-specific, such as analytical thinking and reflectiveness.

6 the selection of these six types of skills is based on a review of the literature on the skills demanded of higher 
education graduates in today’s workplaces performed by humburg and van der velden (2013).
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3. Innovative/creative skills: the ability to come up with new ideas and to approach 
problems from a different angle

4. Strategic/organizational skills: the capacity to think strategically and act in the 
interest of their organization.

5. Interpersonal skills: ability to work in a team and to communicate and cooperate 
effectively with diverse colleagues and clients.

6. Commercial/entrepreneurial skills: ability to identify commercial risks and 
opportunities and being cost-aware.

the skill levels presented on the profiles were whether graduates belonged 1) to the top 
25%, 2) to the average, or 3) to the bottom 25% of their reference group. for the purpose of 
readability and comprehensibility we will refer to these levels as high, average and low skill 
levels.

respondents were provided with the definitions of the six types of skills before running 
the choice experiment. in addition, by scrolling over the skill type, they were able to recall 
the definition of all types of skills at any time during the experiment. the meaningfulness 
and appropriateness of these types of skills in the context of the recruitment process had 
been tested with a small sample of human resources personnel before the study started. the 
tested individuals confirmed the relevance of these types of skills for this study.

Figure 3.2
Choice set example skills

Of these 3 candidates, which one would you hire?
Remember this is a junior position for a recent higher education graduate

Starting Salary:
10% below average for this position
Professional expertise:
Bottom 25%
General academic skills:
Top 25%
Innovative/creative skills:
Top 25%
Strategic/organizational skills:
Average
Interpersonal skills:
Bottom 25%
Commercial/entrepreneurial skills:
Average

Starting Salary:
Average for this position
Professional expertise:
Average
General academic skills:
Average
Innovative/creative skills:
Bottom 25%
Strategic/organizational skills:
Bottom 25%
Interpersonal skills:
Top 25%
Commercial/entrepreneurial skills:
Bottom 25%

Starting Salary:
10% above average for this position
Professional expertise:
Top 25%
General academic skills:
Bottom 25%
Innovative/creative skills:
Average
Strategic/organizational skills:
Top 25%
Interpersonal skills:
Average
Commercial/entrepreneurial skills:
Top 25%

None of these

in order to be able to examine the heterogeneity of preferences during data analysis the 
following background information on respondents was collected: respondents’ role in 
the organization (general management, hr, specific recruiter, other), respondents’ role 
with regard to recruitment process (responsible, involved), the occupational field they are 
recruiting for, the economic sector of the firm, the number of graduates whose recruitment 
respondents had been responsible for or involved in in the past 5 years, the proportion of 
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graduates in the firm, and firm size and the scale of the market the firm is operating on (local, 
regional, national, international).

a total of 110 in-depth interviews (10 interviews in each of the nine european countries 
of the online survey plus estonia, as well as 10 large multinational corporations) were 
conducted. in the nine countries where the online experiment was conducted, interviewees 
were recruited from among its participants. in the other two countries and with respect to 
the 10 large multinational corporations databases of the market research organization were 
used to recruit interviewees. each interview lasted about one hour and included a short 
version of the experiment to learn about the motivation behind employers’ choices

3.4 econometric model

We use the mixed logit model to estimate employers’ preference for our selection of Cv 
attributes and types of skills. in our discrete choice experiments, the probability of an 
alternative (a hypothetical graduate) being chosen depends on its characteristics displayed 
on the profiles shown to respondents, and the difference between its utility and the utilities 
of the other three alternatives, including the “none of these” option. a conditional logit 
framework as developed by mcfadden (1974) is appropriate for estimating the relative 
importance of graduate characteristics in these kind of choice settings. the mixed logit 
model we use in this study is an advanced version of the original conditional logit model. 
While the mean coefficients estimated by both types of models do not differ qualitatively 
(not shown here) we apply a mixed logit model as it estimates the standard deviation of 
the mean coefficients, thereby providing information on the extent to which employers’ 
preferences for particular characteristics differ.

like any discrete choice model consistent with random utility theory, the mixed logit 
model assumes that an individual faces a choice amongst J alternatives in each of T choice 
situations. the model is well explained in hensher and Greene (2003) and train (2009), 
on which the following description is strongly based. in our specification, coefficients 
that enter utility are treated as varying over individuals but being constant over choice 
situations for each individual. the utility that individual n obtains from alternative j in choice 
situation t can be written as Unjt = βnxnjt + εnjt, where xnjt is the vector of observed variables (in 
our case attribute levels), coefficient vector βn is unobserved for each n and varies in the 
population with density f(βn|θ*) where θ*are the true parameters of this distribution, and εnjt 
is an unobserved random term that is distributed iid extreme value over choice situations, 
individuals, and alternatives. Conditional on βn, the probability that individual n chooses 
alternative i in choice situation t is logit:
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the unconditional probability is the integral of the conditional probability over all possible 
values of βn, which depends on the parameters of the distribution of βn. We specify the 
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density of βn to be normal with mean b and covariance W. this allows the coefficients to 
have positive or negative signs for different decision makers. the choice probability under 
this density becomes:
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where ϕ(βn|b,W) is the normal density with mean b and covariance W. b and W are the 
parameters of interest to be estimated. 

if, as normally the case in stated choice experiments, a sampled individual faces a 
sequence of choice situations, it is the probability of the sequence of observed choices 
which matters for maximum likelihood estimation. let i(n,t) denote the alternative that 
individual n chose in choice situation t. Conditional on βn, the probability that individual n 
made this sequence of choices is the product of logit formulas:

 

(3)  

 

















∏=
∑=

j

x

xT

t
nn njtn

ttnnin

e
eS '

'

1

),(

)( β

β

β .

the unconditional probability for the observed sequence of choices is [see train 2009]:
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one of the reasons why mixed logit models have only become a promising tool in data 
analysis recently is that the integral in (4) necessary for exact maximum likelihood estimation 
cannot be calculated analytically as it does not have a closed form in general. the integral is 
approximated through simulation and the simulated log-likelihood function is maximized. 
for a given value of the parameters b and W (mean and covariance of normally distributed 
βn) a value of βn is drawn from its distribution. Using this draw Sn(βn) (equation 3) is calculated. 
this process is repeated for many draws, and the mean of the resulting Sn(βn)’s is taken as the 
approximate choice probability: 
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where r is the number of draws of βn, βn
r|b,W is the r-th draw from ϕ(βn|b,W), and SPn(b,W) 

is the simulated probability of individual n’s sequence of observed choices. the simulated 
log-likelihood function is constructed as: 
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and the estimated parameters are those who maximize SLL. as noted in revelt and train 
(1998), the log of the simulated probability with a fixed number of draws is not an unbiased 
estimate of the log of the true probability. however, the bias in SLL decreases as the number 
of draws increases, and 500 draws commonly generate adequate results. We use 1000 draws 
in our estimation.

3.5 the right cv for getting invited to the job interview

table 3.2 presents the results of the mixed logit model for graduates’ probability of getting 
invited to a job interview. With the exception of the coefficients for attribute levels 
“master’s degree” and “study abroad entirely”, all coefficients are statistically significant. 
the insignificance of the coefficients for “master’s degree” and “study abroad entirely” is a 
remarkable finding. We will show below that this mean result stems from very opposing 
views with regard to employers’ preferences for these attributes across countries.

Table 3.2 
Mixed logit model of selecting graduates for a job interview
Attributes with normally distributed coefficients:
Degree: 
Bachelor’s Ref.
Master’s

Mean coefficient 0.045 (0.05)
SD of coefficient 0.977*** (0.07)

Doctorate
Mean coefficient -0.357*** (0.06)
SD of coefficient 1.195*** (0.08)

Match of field of study and job tasks
Unrelated Ref.
Incomplete

Mean coefficient 0.709*** (0.06)
SD of coefficient 0.762*** (0.10)

Complete
Mean coefficient 1.137*** (0.07)
SD of coefficient 1.228*** (0.07)

Relevant work experience
No Ref.
1 year 

Mean coefficient 0.556*** (0.05)
SD of coefficient 0.775*** (0.07)

2 years 
Mean coefficient 0.711*** (0.06)



33

Skills and the Graduate Recruitment Process

Table 3.2 
Mixed logit model of selecting graduates for a job interview

SD of coefficient 1.179*** (0.08)
Study experience abroad
No Ref.
Partly

Mean coefficient 0.123** (0.04)
SD of coefficient 0.542*** (0.10)

Entirely
Mean coefficient -0.004 (0.05)
SD of coefficient 0.795*** (0.07)

Below average Ref.
Average

Mean coefficient 0.355*** (0.05)
SD of coefficient 0.575*** (0.07)

Above average
Mean coefficient 0.549*** (0.06)
SD of coefficient 0.784*** (0.08)

Top 10%
Mean coefficient 0.579*** (0.06)
SD of coefficient 0.790*** (0.08)

Prestige/reputation of university
Average Ref.
High

Mean of coefficient 0.130*** (0.04)
SD of coefficient 0.457*** (0.07)

Fixed coefficient attributes

Salary
25% below average 0.935*** (0.08)
10% below average 0.980*** (0.07)
Average 1.044*** (0.07)
10% above average 0.600*** (0.06)
25% above average Ref.

None 0.083 (0.16)

Standard errors adjusted for 903 clusters (individuals) in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001. 
Estimation based on 1000 random draws per iteration. Log likelihood -9627.26, N=36120. The Wald-test of the 
joint significance of the attributes with 17 degrees of freedom is 1071.73 and has a p-value > 0.000. The model 
has no alternative-specific constants, as is common practice with data from so-called unlabelled choice 
experiments, where randomly generated alternatives (graduates) have no utility beyond the characteristics 
attributed to them in the experiment.

the match between the field of study and the job tasks is one of the most important Cv 
attributes with the mean coefficient of a complete match being 1.137 and that of the field 
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of study and the job tasks being related being 0.709. having a degree in a field of study 
which matches the job tasks of the vacancy well gives graduates a decisive advantage 
over competing applicants who do not have this match. Considering the size of the mean 
coefficients of the levels of the other attributes, a disadvantage with respect to the match 
between the field of study and the job tasks will be difficult to compensate for with an 
advantage with respect to another attribute. the importance of the match between the field 
of study and the job tasks in the recruitment process stems from employers’ expectation that 
graduates with a complete match have higher levels of occupation-specific human capital 
and will therefore require a shorter adjustment period and less firm-provided training. 

a second attribute which can be understood as a measure of graduates’ stock of 
occupation-specific human capital and low training costs is relevant work experience. 
relevant work experience has a substantial impact on graduates’ probability to get invited 
to a job interview for a junior position. the mean coefficient of 2 years of work experience, 
as opposed to none, is similar to that of having a field of study which is related, as opposed 
to unrelated, to the job on offer (0.711 vs. 0.709). this implies that relevant work experience 
can to some extent compensate for a lacking match between the field of study and the job 
tasks; a graduate with 2 years of relevant work experience and an field of study unrelated to 
the job tasks has a similar probability of being invited to a job interview as a graduate with 
an incomplete match between the field of study and the job tasks and no relevant work 
experience, all other attributes being equal. likewise, a graduate with an incomplete match 
between the field of study and the job tasks and one year of relevant work experience has a 
similar probability of being invited to a job interview as a graduate with a complete match 
and no relevant work experience.

there are obvious decreasing marginal returns to relevant work experience, and the 
first year increases graduates’ chances to get invited to a job interview most. the mean 
coefficient of the second year of relevant work experience is slightly larger and statistically 
significantly different from the first. an important difference between the match of field of 
study and job tasks and relevant work experience is that relevant work experience is not only 
likely to be a signal of graduates’ stock of occupation-specific knowledge and skills, but also 
general productive factors such as punctuality and attitudes towards hierarchical settings. 
employers’ expected savings through a shorter adjustment period and lower training costs 
when recruiting graduates with relevant work experience do therefore not only stem from 
graduates’ higher occupation-specific human capital but also from their greater familiarity 
with work-life in general.

remarkably, the standard deviation of 0.775 implies that 23.7% of employers have a 
negative coefficient for the 1 year of relevant work experience dummy [ϕ(-0.556/0.775)].
the in-depth interviews suggest that this is not merely an artefact of the assumption of a 
normally distributed coefficient but that this represents real employer preferences. Whereas 
most employers prefer graduates who have demonstrated their functioning in work-life and 
have gathered experience which enables them to “hit the ground running”, as one employer 
expressed it, there are also those employers who prefer “fresh” graduates. these employers 
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argue that individuals who just graduated from university could be integrated into the firm’s 
culture more easily.7

employers’ indifference between graduates with a bachelor’s and a master’s degree in 
the pooled sample stems from opposing views on the value of these two degrees in different 
countries. a separate analysis (not shown here8) reveals that in the Uk, graduates with a 
bachelor’s degree are actually preferred over graduates with a master’s degree, whereas in 
the Czech republic, france, Germany and poland employers tend to prefer graduates with 
master’s degrees over graduates with bachelor’s degrees when it comes to filling vacancies 
for junior positions. in italy and Spain, employers’ average preference for master’s degrees 
does not significantly differ from that of employers in the Uk, and in the netherlands and 
Sweden, employers on average seem to be indifferent about the two degrees. 

Graduates’ degree is generally seen as an indicator of graduates’ skill level and general 
ability. yet, degree also correlates with other characteristics relevant for job performance, 
such as ambition or a hands-on attitude. as a result, the degree is a much broader signal 
than just one relating to candidates’ skill level. in this regard, a good graduate-job match is 
likely to inter alia depend on the extent to which the skill level required by the job matches 
the skill level of the graduate, but also the extent to which the career prospects associated 
with the job match career expectations of the graduate. Consequently, because graduates’ 
degree correlates with other factors such as ambition, it is not self-evident that the 
employer’s best option is recruiting the graduate with the highest degree without taking 
into account job skill requirements. this becomes apparent when looking at employers’ 
preference for a doctorate whose mean coefficient indicates that the average employer in 
our sample values a doctorate less than a master’s or a bachelor’s degree, all other things 
being equal. this result may be driven by the specific context of our experiment where 
employers were asked to recruit a graduate for a typical junior position in their organization. 
the in-depth interviews brought forth several arguments why employers are hesitant to hire 
a doctorate for a junior position, ranging from doctorates being too ambitious to doctorates 
being too theoretical in their approach for the average junior position. as recruitment is 
costly, employers try to avoid hiring graduates who will leave the organization as soon 
as a better opportunity opens up. moreover, for some employers the doctorate sends a 
mixed signal: while employers tend to take for granted that doctorates who apply for junior 
positions have an elevated level of knowledge, they expect them to have a lower level of 
other productive factors – such as motivation or self-confidence – than their counterparts 
who apply for positions which better match their qualification level. this is another reason 
why some employers are hesitant to consider doctorates for their junior positions. however, 
the significant standard deviation of the mean coefficient for the doctorate attribute level 
implies that 38.3% of employers prefer doctorates over graduates with bachelor’s degrees 

7 “if you need to train someone in quality control, for example, each company has its own way of working. We prefer 
to take a young, inexperienced candidate, especially so we can integrate him into a team. it is easier than with 
a person who has experience.” (7, r&d, pharmaceutical industry, france); “the odds are in favour of persons with 
more experience. on the other hand since this is a junior position we approach it in a way that sometimes it is 
better to take a person with no experience, to teach him everything, than to accept a person with manners that 
do not fully correspond to our organization.” (3, finance, bank, poland). Quotes always indicate the respondent 
number as well as the interviewee’s occupational field, economic sector and country.

8 We analysed the heterogeneity of preferences using a conditional logit model with attribute dummies interacted 
with country dummies. the detailed results are available from the authors upon request.
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(the coefficient of the dummy indicating a doctorate level is positive for 38.3% of employers, 
[1-ϕ(0.357/1.195)]), and that there is a relevant labour market segment for doctorates.

having above average as opposed to below average grades matters similarly for 
graduates’ chances of getting invited to a job interview, as does having 1 year of relevant 
work experience. Graduates can compensate for their low grades with relevant work 
experience, yet graduates with high grades have a higher chance of getting a job.

 marginal returns to grades are decreasing. employers seem to put the most value on 
avoiding below average performers. on average, belonging to the upper 10% of the grades 
distribution has no additional effect on graduates’ probability to be invited to a job interview, 
over and above the effect of having above average grades.9 however, this is not the case 
for some junior positions with high skill requirements and possibly better career prospects. 
Some employers interviewed in-depth indicated that they exclusively recruit graduates who 
are among the best 5% with regard to grades.

Graduates who have spent some time abroad during their studies are, on average, 
preferred by employers over graduates who did not gather any study experience abroad. 
besides being an indicator of foreign language skills, results from the in-depth interviews 
strongly suggest that this attribute level is often used by employers as a signal of graduates’ 
independence and resourcefulness. rather than being decisive for employers’ final decision 
to invite a graduate to a job interview or not, having some study experience abroad is seen 
as a nice extra and may tip the balance in the improbable case that two graduates are 
otherwise identical.

Judging from the pooled sample of employers, having studied entirely abroad does 
not improve graduates’ chances of getting invited to a job interview when compared to 
graduates who studied exclusively in the home country. there is, however, substantial 
variation across employers from different countries.10 employers from the Uk on average 
prefer graduates who studied exclusively at home over graduates who followed entire 
programmes abroad. the average employer in the Czech republic, france, Germany, the 
netherlands, Spain and Sweden seems to be indifferent between graduates who did not go 
abroad during their studies and graduates who earned a degree abroad, all else being equal. 
the signalling value of having studied entirely abroad, without specification where precisely 
the degree was obtained, is only positive in italy and poland.

While relevant, the importance of the university’s prestige11 in the recruitment process 
is much smaller than that of the match between the field of study and the job tasks or that 
of relevant work experience. its impact is, however, comparable to having partly studied 
abroad or to having above average grades. the prestige of the university is a signal for both 
the positive self-selection (and thus higher than average ability) of graduates as well as the 

9 the difference between the mean coefficients of both attribute levels is not statistically significant.
10 here also, we analysed the heterogeneity of preferences using a conditional logit model with attribute dummies 

interacted with country dummies. the detailed results are available from the authors upon request.
11 it is important to note that the translation to the languages of the 9 countries in which the study was carried 

out was based on keeping the meaning comparable across countries but adjusting the concept to the national 
context where necessary. for example, in the Uk where university rankings are widely known, used and available, 
high prestige was translated to high ranking. referring to ranking would, however, not make much sense in 
countries like the netherlands or Germany. in these countries, the concept of reputation was used. this was 
done as the concept we had in mind for prestige was rather broad, pertaining to the subjective evaluation of a 
university, not necessarily an objective one. this, however, has to be taken into account when interpreting the 
results.
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quality and rigour of education. many employers interviewed in-depth therefore indicated 
that they use the prestige of the university to validate grades.

the hypothetical candidate profiles also included the starting salary the graduate would 
have to be paid when hired. figure 3.3 illustrates employers’ preference for starting salary. 
While higher than average starting salaries (almost) linearly decrease employers’ preference 
for candidates, lower than average salaries do not affect employers’ selection decision in 
favour of applicants. an explanation is that employers’ preferences reflect institutional 
arrangements. in europe, entry salaries for graduates are strongly regulated with minimal 
room for negotiation. moreover, negotiation mostly takes place with respect to getting 
a higher than average salary if justified by a higher level of qualification. employers may 
experience the below average starting salary attribute levels as meaningless as it is not 
feasible to pay one employee less than the institutionalised salary. 

if we accept that the parameter estimates for above average attribute levels are a 
good representation of employers’ average preferences for labour costs, we can use these 
estimates to calculate employers’ willingness to pay (Wtp) for particular Cv attributes. 
entering starting salary as a fixed coefficient attribute ensures that it can be used to calculate 
employers’ Wtp by simply taking the ratio of attribute and salary coefficients (revelt and 
train, 1998). We take the difference between the coefficients of the average salary level and 
the 10% above average salary level as the equivalent of 10% of the average wage (1.044 - 
0.600 = 0.444). employers’ willingness to pay for particular Cv attribute levels is presented 
in table 3.3.

Figure 3.3 
Graphical illustration of salary attribute coefficients displayed in Table 3.2
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table 3.3 shows that on average employers are willing to pay a 12.5% higher wage for the 
first year of work experience. the standard deviation of 17.5% implies that the variation in 
this willingness to pay is quite substantial. the return to a second year of relevant work 
experience, over and above that of the first year, is 3.5% on average. this is very much in 
line with estimated mincerian returns to experience of around 4% for european countries 
(bils and klenow, 2000). even after accounting for a steep learning curve in the first year of 
work, employers’ very high willingness to pay for the first year of relevant work experience 
strongly suggests that work experience is a very important signal of general work readiness. 
employers are willing to pay a premium for reducing their risk of hiring someone who is not 
ready for work-life yet.

therefore, Cv attributes indicating occupation-specific human capital, a shorter 
adjustment period in the job and a lower need for less firm-provided training have the 
highest impact on graduates’ probability of getting invited to a job interview. in addition, 
graduates’ general ability and capacity to learn as indicated by above average grades – 
signalling low training costs – have a substantial impact on employers’ choices. these results 
support the view that general human capital can to some extent compensate for specific 
human capital but not entirely. other Cv attributes, such as study experience abroad or the 
reputation of the university, are much fuzzier signals of graduates’ human capital than the 
match between the field of study and the job tasks, relevant work experience and grades. 
they also determine employers’ choices but to a much lesser degree.

Table 3.3
Employers’ willingness to pay for CV attributes

Mean WTP SD
Degree
Bachelor’s Ref.
Master’s 1.0% 22.0%
Doctorate -8.0% 26.9%

Match of field of study and job tasks
Unrelated Ref.
Incomplete 16.0% 17.2%
Complete 25.6% 27.6%

Relevant work experience
No Ref.
1 year 12.5% 17.5%
2 years 16.0% 26.6%

Study experience abroad
No Ref.
Partly 2.8% 12.2%
Entirely -0.1% 17.9%
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Table 3.3
Employers’ willingness to pay for CV attributes

Grades
Below average Ref.
Average 8.0% 12.9%
Above average 12.4% 17.7%
Top 10% 13.0% 17.8%

Prestige/reputation of university
Average Ref.
High 2.9% 10.3%

Willingness to pay is assumed to be distributed normally in the population with mean MeanWTP and 
standard deviation SD. For calculation, attribute level mean coefficients (and their standard deviations) are 
multiplied by 10 and divided by the difference between the coefficients of the average salary level and the 
10% above average salary level (0.444).

interestingly, employers’ preferences do not cluster along the lines of categories often used 
to describe them. in an extended analysis not shown here, we tested whether employers’ 
preferences for Cv attributes differed by firm size, occupational field, nationality and the 
degree to which the firm is operating on the local, regional, national or international 
market.12 With the exception of graduates’ degree and study experience abroad, which were 
briefly discussed above, no systematic differences were found. this suggests that employers’ 
needs are too diverse to be captured by these variables.

the statistically insignificant coefficient of the none-option dummy implies that 
employers are indifferent to the choice between inviting no one or a graduate with a 
relatively weak Cv to the job interview. this may be an indication of the relatively low risk 
involved in inviting the wrong graduate to a job interview.13

3.6 which skills are getting graduates the job?

table 3.4 presents the results of the second stated choice experiment of the survey in which 
we asked respondents to select the graduates they would hire. as shown in figure 3.2, 
graduates now differed with regard to their mastery of different types of skills and could be 
considered equally suited in all other respects. therefore, in contrast to the first stage of the 

12 We focus here on employer categories most referred to in the literature. other background variables we collected, 
such as the economic sector, the respondent’s kind of involvement in the recruiting process, the role of the 
respondent in the firm, the number of graduate recruitments the respondent was involved in in the past 5 years, 
or the proportion of graduates in the firm do also not explain the heterogeneity of preferences.

13 the none-option dummy was included in the model assuming a fixed rather than a randomly varying parameter. 
the coefficient expresses whether employers’ utility is higher when not inviting anybody compared to inviting 
the reference graduate. in our case, this is the graduate with a field of study unrelated to the job task, no work 
experience, below average grades, a bachelor’s degree from a university of average prestige or reputation, no 
study abroad, and with a starting salary of 25% above average. in the data, the none-option is operationalized as a 
graduate profile with all attribute level dummies being 0 and a none-option dummy variable indicating that this 
is the profile representing the none-option. the none-option dummy is zero for the three hypothetical graduate 
profiles in the choice set.
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experiment, the estimated parameters represent employers’ preferences for actual skills, not 
for some other dimension of human capital.

as expected, employers always prefer higher skill levels over lower skill levels, no matter 
what skill type they are considering. there is, however, an obvious asymmetry between the 
penalty for low14 skill levels and the reward for high skill levels: the positive coefficients of 
the dummies indicating that graduates have a high skill level are always less than half the 
size, in absolute terms, of the negative coefficients of the dummies indicating that graduates 
have a low skill level.

With respect to the probability of being hired, the reward for having a high skill 
level as opposed to an average one is largest for professional expertise and smallest for 
commercial/entrepreneurial skills. the reward for having a high skill level is second-largest 
for interpersonal skills, followed by innovative/creative skills and strategic/organizational 
skills. the reward for a high level of general academic skills lies somewhere in between that 
of strategic-organizational skills and commercial/entrepreneurial skills. these differences 
are, however, not always statistically significant.15 

Table 3.4
Mixed logit model of selecting graduates for hiring
Attributes with normally distributed coefficients:
Professional expertise 
High

Mean coefficient 0.507*** (0.08)
SD of coefficient 0.969*** (0.12)

Average Ref.
Low

Mean coefficient -1.219*** (0.09)
SD of coefficient 1.300*** (0.12)

General academic skills 
High

Mean coefficient 0.305*** (0.05)
SD of coefficient 0.657*** (0.07)

Average Ref.
Low

Mean coefficient -0.900*** (0.08)
SD of coefficient 1.140*** (0.10)

Innovative/creative skills 
High

Mean coefficient 0.392*** (0.05)

14 note that in accordance with the attribute levels used in the choice experiment, a graduate has a low skill level if 
he or she belongs to the bottom 25% of his or her reference group, and a high level of skill if he or she belongs to 
the top 25% of his or her reference group.

15 the coefficient of the dummy indicating a high level of professional expertise is not statistically significantly 
different from that of interpersonal skills, yet is statistically significantly different from the other coefficients (at 
the 10% level for innovative/creative skills). the coefficient of a high level of interpersonal skills is statistically 
significantly different from that of general academic skills and commercial/entrepreneurial skills (10% level and 
5% level, respectively) and the reward to a high level of innovative/creative skills as well as strategic/organizational 
skills is statistically significantly different from that of commercial/entrepreneurial skills (10% level).
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Table 3.4
Mixed logit model of selecting graduates for hiring

SD of coefficient 0.660*** (0.10)
Average Ref.
Low

Mean coefficient -1.045*** (0.07)
SD of coefficient 1.176*** (0.21)

Strategic/organizational skills 
High

Mean coefficient 0.376*** (0.06)
SD of coefficient 0.693*** (0.11)

Average Ref.
Low

Mean coefficient -0.878*** (0.07)
SD of coefficient 0.859*** (0.08)

Interpersonal skills 
High

Mean coefficient 0.422*** (0.06)
SD of coefficient 0.844*** (0.08)

Average Ref.
Low

Mean coefficient -1.329*** (0.09)
SD of coefficient 1.350*** (0.10)

Commercial/entrepreneurial skills 
High

Mean coefficient 0.248*** (0.06)
SD of coefficient 1.136*** (0.13)

Average Ref.
Low

Mean coefficient -1.114*** (0.07)
SD of coefficient 1.105*** (0.09)

Fixed coefficient attributes

Salary
25% below average 0.014 (0.07)
10% below average -0.019 (0.06)
Average Ref.
10% above average -0.340*** (0.07)
25% above average -0.874*** (0.1)

None -2.515*** (0.12)
Standard errors adjusted for 903 clusters (individuals) in parentheses. *p < 0.05, **p < 0.01, ***p < 0.001. 
Estimation based on 1000 random draws per iteration. Log likelihood -8674.02, N=36120. The Wald-test of the 
joint significance of the attributes with 17 degrees of freedom is 1252.29 and has a p-value > 0.000. The model 
has no alternative-specific constants, as is common practice with data from so-called unlabelled choice 
experiments, where randomly generated alternatives (graduates) have no utility beyond the characteristics 
attributed to them in the experiment.
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the penalty16 for having low skill levels as opposed to average skill levels is larger than the 
premium for having high skill levels. two findings stand out. first, the negative coefficient 
of the dummy indicating that graduates have a low level of interpersonal skills is largest. 
While not statistically significantly different from that of professional skills, this result 
highlights the importance of interpersonal skills in today’s workplaces. in line with the 
findings of mason (1998, 1990) employers attach a high value to having at least an average 
level of interpersonal skills, as one team member with a low level of interpersonal skills can 
endanger the functioning – and thus productivity – of an entire team.

Second, while the reward for a high level of commercial/entrepreneurial skills is relatively 
small, the penalty for a low level is relatively large, comparable to that of having a low level 
of professional expertise. employers avoid employees with no commercial intuition or sense 
of entrepreneurship.

the reward for having a high skill level is similar for innovative/creative and strategic/
organizational skills. however, the penalty for having a low skill level is higher for innovative/
creative skills. the penalty for having a low level, as opposed to an average one, is similar for 
strategic/organizational and general academic skills.

the coefficient of the none-option dummy is negative and highly significant, indicating 
that employers are on average better off hiring a graduate with average levels of all skills 
and earning the average salary than hiring no one. however, when running a model with the 
bottom skill level and a starting salary of 25% above average as the reference category (not 
shown here), the none-option dummy is positive and significant, suggesting that it is better 
to hire no one rather than taking the risk of hiring a graduate without the necessary skills.
employers’ preference for starting salary in the hiring stage is similar to that of the interview 
stage. lower than average starting salaries are not associated with a higher probability 
of being hired. a possible explanation for this result is that paying graduates less than 
the average is, for the average employer, either not possible (because of institutional 
agreements) or not desirable (because of disruption in the group), or both. in contrast, 
employers’ preferences for graduates decreases linearly for above average salaries, as shown 
in figure 3.4.

for calculating employers’ willingness to pay for skills, we make use of the absolute value 
of the coefficient of the dummy indicating that the graduate’s starting salary is 10% above 
the average salary. table 3.5 indicates that employers are willing to pay on average a 14.9% 
higher salary for a graduate from the upper 25% of the distribution of professional expertise, 
compared to a graduate with average professional expertise. the standard deviation of 
28.5% indicates that this willingness to pay varies substantially. for a junior position with an 
average salary of 30,000 euro per year the estimates in table 3.5 imply an average premium 
of around 4,500 euro per year for a graduate belonging to the top 25% as opposed to the 
average group with regard to professional expertise.

16 We deliberately ran the model with average skills as the reference category to emphasise that there is a penalty 
for having low skill levels, rather than a reward for having average skill levels. the vast majority of employers 
interviewed in-depth state that they consider an average skill level as the minimum skill level necessary to come 
into consideration for the job (note that in our definition, the average level contains 50% of individuals around 
the mean). this implies that graduates with skill deficiencies are seriously disrupting the production process, 
incurring costs to the organization.
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Figure 3.4
Graphical illustration of salary attribute coefficients displayed in Table 3.4
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employers’ willingness to pay for a graduate with low professional expertise is negative, 
indicating that employers would require compensation for hiring such a graduate. this 
compensation amounts to about a third of the average salary of a junior position. taking 
the example of a junior position with an average salary of 30,000 euro per year again, the 
average employer would require compensation of 10,770 euro per year for hiring a graduate 
with a low level of professional expertise. this amount can be understood in terms of 
productivity loss or training costs which have to be spent in order to improve the graduate’s 
skills to average level.

employers attach the highest overall importance to professional expertise and 
interpersonal skills (the difference between high and low skill levels). employers expect 
graduates with high levels of professional expertise to already have been exposed to the 
occupational challenges occurring most often and to be able to perform the new job tasks 
quickly. Given the smaller coefficients for general academic skills, the average employer 
does not seem to perceive professional expertise and general academic skills as perfect 
substitutes, possibly because the latter implies higher costs for training and a longer 
adjustment period.
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Table 3.5
Employers’ willingness to pay for skills

Mean WTP SD
Professional expertise 

High 14.9% 28.5%
Average Ref.
Low -35.9% 38.2%

General academic skills 
High 9.0% 19.3%
Average Ref.
Low -26.5% 33.5%

Innovative/creative skills 
High 11.5% 19.4%
Average Ref.
Low -30.7% 34.6%

Strategic/organizational skills 
High 11.1% 20.4%
Average Ref.
Low -25.8% 25.3%

Interpersonal skills 
High 12.4% 24.8%
Average Ref.
Low -39.1% 39.7%

Commercial/entrepreneurial skills 
High 7.3% 33.4%
Average Ref.
Low -32.8% 32.5%

Willingness to pay is assumed to be distributed normally in the population with mean MeanWTP and 
standard deviation SD. For calculation, attribute level mean coefficients (and their standard deviations) are 
multiplied by 10 and divided by the coefficient of the 10% above average salary coefficient multiplied by -1 
(0.340).

in some instances the influence of innovative/creative skills, strategic/organizational skills 
and commercial/entrepreneurial skills in the hiring decision is not statistically separable 
from that of interpersonal skills and professional expertise.17 they nevertheless tend to form 
a group of relatively less important skills for labour market entry. the findings from the 
in-depth interviews support this view. employers acknowledge these three skills as being 
important, but for further career development rather than for immediate employability. 
depending on the kind of job, these types of skills determine employees’ selection for 
promotion and the ease and speed with which they leave the junior position. finally, in 
additional analyses not shown here18 we find no systematic differences in the relative 

17 the difference of the coefficients of the dummies indicating a high level of interpersonal skills, innovative/
creative skills and strategic/organizational skills is not statistically significant at the 10% level. the difference of 
the coefficients of the dummies indicating a low level of professional expertise and commercial/entrepreneurial 
skills is not statistically significant.

18 available from the authors upon request.
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importance of types of skills between employers of different countries, occupational fields, 
firm size and international market exposure.

3.7 conclusions

in this study we elicit employers’ preferences for a variety of Cv attributes and types of 
skills when recruiting recent university graduates. Using two discrete choice experiments, 
we are able to show that employers’ selection of candidates for job interviews is most 
strongly influenced by Cv attributes which signal a high stock of occupation-specific human 
capital indicating short adjustment periods in the job and low training costs. accordingly, 
professional expertise is a type of skill strongly influencing the hiring decision. however, we 
also find that having good interpersonal skills is as important for graduates’ employability 
as having professional expertise. the large impact of interpersonal skills on graduates’ 
chances to get hired confirms earlier studies emphasizing the increasing importance of 
communication in today’s work-life in general, and especially for team productivity (autor et 
al., 2003; biesma et al., 2007; felstead et al., 2007; dede, 2010; allen, 2011; humburg and van 
der velden, 2013). 

other types of skills and attributes also play a role in the recruitment process but are less 
important and can therefore not easily compensate for a lack of more specific human capital 
and interpersonal skills. 

our findings can also be interpreted as evidence for a logistic or concave relationship 
between skills and productivity.19 the productivity loss associated with hiring a graduate 
with low skills is much larger than the benefits of recruiting a high skilled graduate instead 
of one with average skills. this suggests that having low skilled workers in the workplace 
cannot be compensated for by team members with high skills. What is more, our findings 
suggest that the costs associated with below average performance are so substantial that 
salary is not an adequate adjustment mechanism. employers are in general willing to pay 
average salary for average performance but are unwilling to hire underperforming graduates 
just because they are cheaper.

the large standard deviations of the estimated mean coefficients imply that there is not 
the graduate profile which all employers prefer. rather, employers’ demand for skills varies 
substantially. Some employers may not want to recruit the graduates with the highest skill 
levels because the job does not require them and they fear that graduates will get bored too 
quickly. other employers, and the in-depth interviews confirm this, may not have a strong 
preference for graduates with high professional expertise because they have the internal 
training facilities to teach them the occupation-specific knowledge they need. the same 
employers may therefore put more emphasis on other, more transversal types of skills such 
as general academic skills because they are an important ingredient for further professional 
growth. remarkably, background variables, such as employers’ country, occupational field, 
firm size or international market exposure, explain little of the variance in preferences; the 
relative importance employers attach to Cv attributes and types of skills does not cluster 

19 for scatter plots indicating a concave relationship between productivity (the mixed logit coefficients) and skill 
levels see figure 3.1 in the appendix. 
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according to characteristics often used to describe and categorize them. more detailed 
information on the particular junior positions employers had in mind when doing the 
experiments would be necessary to explain the differences in employers’ preferences. 
this has important implications for individuals intending to maximize their employability. 
When envisaging employment with a particular employer, graduates need more detailed 
information on this employer’s preferences when making decisions regarding their skill 
profile. merely depending on characteristics such as firm size or the sector is insufficient 
for making optimal choices. individuals who aim to maximize their average chances on the 
labour market without having a particular employer in mind do best by investing in their 
professional expertise and interpersonal skills.

the implications of our results for higher education institutions are similar. aggregate 
skill supply should match aggregate skill demand reasonably well, and some graduate skill 
profiles need to be developed in higher quantity than others. our findings show that some 
types of skills are more important for labour market entry while others are more important 
for individuals’ future careers. from the employer’s perspective types of skills such as 
commercial/entrepreneurial skills, innovative/creative skills and strategic/organizational 
skills are more important and better developed after having acquired a few years of work 
experience. this suggests that initial higher education should focus on the transmission 
of occupation-specific knowledge, problem-solving skills, general academic skills and 
interpersonal skills. Unless it is a central characteristic of a study programme aligned to 
the needs of particular employers, providing individuals with high levels of commercial/
entrepreneurial skills, innovative/creative skills and strategic/organizational skills may not 
be optimal for graduates’ employability.
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appendix

Figure 3.5
Concave relationship between productivity and skill level

This �gure contains scatter plots indicating the concave relationship between productivity (the mixed logit 
coe�cients) and skill levels by type of skill. The �tted values are based on the prediction for the mixed logit 
coe�cient from a regression of the mixed logit coe�cient on skill level and skill level squared.
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Table 3.6
Proportional frequencies of attributes in choice set and selected graduate profile

Attribute Proportional Frequency 
in Choice Set

Proportional Frequency in 
Selected Graduate Profile

First Stage (CV attributes)

Degree: 
Bachelor’s 0.33 0.35
Master’s 0.33 0.37
Doctorate 0.33 0.28

Match of field of study and job task
Unrelated 0.33 0.21
Incomplete 0.33 0.33
Complete 0.33 0.46

Relevant work experience
No 0.33 0.25
1 year 0.33 0.35
2 years 0.33 0.40

Study experience abroad
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Table 3.6
Proportional frequencies of attributes in choice set and selected graduate profile

No 0.33 0.33
Partly 0.33 0.35
Entirely 0.33 0.33

Grades
Below average 0.25 0.19
Above average 0.25 0.25
Average 0.25 0.29
Top 10% 0.25 0.27

Prestige/reputation of university
Average 0.5 0.53
High 0.5 0.47

Salary
25% below average 0.2 0.23
10% below average 0.2 0.23
Average 0.2 0.23
10% above average 0.2 0.18
25% above average 0.2 0.13

Second Stage (Hiring)

Professional expertise 
Top 25% 0.33 0.46
Average 0.33 0.34
Bottom 25% 0.33 0.20

General academic skills
Top 25% 0.33 0.41
Average 0.33 0.35
Bottom 25% 0.33 0.24

Innovative/creative skills
Top 25% 0.33 0.42
Average 0.33 0.35
Bottom 25% 0.33 0.23

Strategic/organizational skills
Top 25% 0.33 0.42
Average 0.33 0.34
Bottom 25% 0.33 0.24

Interpersonal skills
Top 25% 0.33 0.44
Average 0.33 0.35
Bottom 25% 0.33 0.21

Commercial/entrepreneurial skills
Top 25% 0.33 0.43
Average 0.33 0.36
Bottom 25% 0.33 0.22
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Table 3.6
Proportional frequencies of attributes in choice set and selected graduate profile

Salary
25% below average 0.2 0.22
10% below average 0.2 0.21
Average 0.2 0.22
10% above average 0.2 0.2
25% above average 0.2 0.15
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4.1 introduction

individuals’ personality traits are related to a variety of educational and labour market 
outcomes.20 for example, personality traits have been shown to affect individuals’ academic 
performance in school, as well as their probability of finishing secondary school, attending 
university, and obtaining a university degree (heckman, Stixrud and Urzua, 2006; Cunha 
and heckman, 2007; o’Connor and paunonen, 2007; borghans, duckworth, heckman and 
ter Weel, 2008; barón and Cobb-Clark, 2010). after leaving education, personality traits 
influence individuals’ probability of being employed (heckman et al. 2006) as well as their 
earnings (nyhus and pons, 2005; mueller and plug, 2006, heineck and anger, 2010). the 
present paper explores the relationship between the big five personality traits and another 
important educational outcome: field of study choice. field of study choice has far-reaching 
implications for individuals enrolling in university. as fields of study are strongly linked to 
occupations, choosing a particular field of study narrows down the job options available to 
individuals after graduation. field of study choice is therefore strongly linked to the subject 
matter graduates will specialize in, the kind of work environment they will be working in, 
and the returns to their skills they can expect once they enter the workforce.

expected life time earnings have long been identified as one of the major determinants 
of field of study choice (berger, 1988; flyer, 1997; arcidiacono, 2004; arcidiacono, hotz and 
kang, 2012; Wisfall and Zafar, 2013). individuals have been shown to be aware of careers 
which maximize their expected life time earnings given their abilities, and they tend to 
choose their field of study accordingly. however, arcidiacono (2004) and Wiswall and Zafar 
(2013) have recently argued that expected life time earnings may be less important than 
what arcidiacono (2004) calls preference for “subject matters” and what Wiswall and Zafar 
(2013) refer to as the “enjoyability of coursework”. of particular importance to my study, 
arcidiacono (2004) shows that cognitive skills are related to both these determinants of field 
of study choice: math ability and verbal ability influence field of study choice by generating 
different returns in different occupational fields, and by being related to the preference and 
taste for doing math or tasks related to using verbal ability.

this paper presents evidence that personality traits influence field of study choice in 
much the same way cognitive skills do. i argue that individuals with particular personality 
traits a) enjoy some fields of study and related occupations more than others and b) are 
more productive in some fields of study and related occupations than others. the main 
contribution of this study is thus the inclusion of individual differences in utility functions as 
captured by the big five personality traits – extraversion, agreeableness, conscientiousness, 
emotional stability and openness to experience – into the prediction of individuals’ field of 
study.

as alluded to above, previous research has shown that individuals choose subject 
matters and jobs which they like and which they are good at. both enjoying tasks and being 
good at them is likely to increase productivity in these tasks. evidence that this may be 

20 i am grateful to eric bonsang, andries de Grip, ingrid rohde, tom Stolp, tanja traag, rolf van der velden and 
conference participants at the 2nd lisbon research Workshop on economics, Statistics and econometrics of 
education 2013, Sole 2013 in boston and eale 2013 in turin for their discussions and comments on earlier versions 
of this paper. 
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related to the big five personality traits has been found in both the economic literature 
and the literature on vocational psychology. holland (1997) has documented that individuals 
choose their work environments on the basis of their vocational interests, and de fruyt and 
mervielde (1997) have found that vocational interests and the big five personality traits are 
related. filer (1986) and Cobb-Clark and tan (2011) show that the big five personality traits 
(or related measures in the case of filer) are associated with individuals’ occupational choice; 
nyhus and pons (2005), mueller and plug (2006) as well as heineck and anger (2010) find 
that the big five personality traits are factors of production which can be rewarded and 
sometimes penalized by employers. more specifically, emotional stability and agreeableness 
have been found to be particularly important in jobs involving large amounts of teamwork 
and dyadic customer interaction (mount, barrick and Steward, 1998). Judge and Cable (1997) 
find that more agreeable job seekers are more attracted to supportive and team-oriented 
organizational cultures and less attracted to aggressive, outcome-oriented, and decisive 
organizational cultures. barrick and mount (1991) show that extraversion is associated with 
higher job performance in management and sales occupations. Cattan (2010)21 shows that 
sociability, a trait related to extraversion, is rewarded in some occupations and penalized in 
others. Controlling for selection, she finds that a standard deviation increase in sociability 
leads to a 6% increase in the wages of managers, a 4% increase in the wages of sales 
workers, and a 2% increase in the wages of clerical workers, but leads to a 2% decrease in 
the wages of professionals. krueger and Schkade (2008) show that extroverted persons sort 
into jobs which provide them with the opportunity for social contact. borghans, ter Weel 
and Weinberg (2008) find that sociability in youth is related to interpersonal tasks in the 
occupation individuals are working in as adults. they also find that occupations differ with 
regard to the personality traits they demand, and that individuals are most productive in 
jobs which fit their personality. 

evidence for a relationship between personality traits and occupational sorting from 
previous studies is strongest for extroversion. looking at the definition of the big five 
personality traits in table 4.1 it is, however, easy to imagine how the other big five personality 
traits may be related to field of study and occupational career choice as well.

Table 4.1
Personality traits and their definitions

Personality trait Definition
Openness to experience The tendency to be open to new aesthetic, cultural, or intellectual experiences.
Conscientiousness The tendency to be organized, responsible, and hardworking.

Extraversion
An orientation of one’s interests and energies toward the outer world of people and things rather 
than the inner world of subjective experience; characterized by positive affect and sociability. 

Agreeableness The tendency to act in a cooperative, unselfish manner.
Emotional stability (Neuroticism) Emotional stability is predictability and consistency in emotional reactions, with absence of rapid 

mood changes. 
Neuroticism is a chronic level of emotional instability and proneness to psychological distress.

Definitions from American Psychological Association Dictionary (2007) cited in Almlund et al. (2011).

21  Cattan’s work is currently not publicly available but is reported in almlund et al. (2011).
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for example, agreeableness – defined as the tendency to act in a cooperative, unselfish 
manner – may be expected to be related to sorting into healthcare occupations and into 
fields of study concerned with the (well) functioning of society. emotionally stable persons 
are more effective in dealing with stress than neurotic persons (Costa and mcCrae, 1985) 
which may lower their disutility of choosing fields of study with higher workloads. openness 
to experience and conscientiousness are important predictors of academic success 
(o’Connor and paunonen, 2007) and may therefore be expected to be mainly relevant for 
educational achievement rather than field of study choice. however, they may increase the 
probability of entering those study programs for which access is granted on the basis of 
grades.

in this paper, i find that the big five personality traits indeed affect field of study choice. 
the results represent an important contribution to the literature as i am able to estimate the 
effect personality measured around the age of 14 will have on field of study choice four years 
later. this allows me to circumvent the reverse causality problem faced by analyses using 
contemporaneous personality measures (personality measured at the same time as field of 
study choice). by measuring personality well before field of study choice, i can exclude the 
possibility that individuals’ personality has been influenced by enrolling in a particular field 
of study; for example, through individuals’ adaptation to their peers or through behavioural 
stereotypes associated with particular fields of study and related occupations. 

the remainder of this paper is structured as follows: the next section will explain the 
data as well as the econometric model and will describe the mean personality differences 
across educational levels and fields of study. in section 3 i will briefly show how personality 
traits affect educational attainment before presenting the main results on how personality 
traits are associated with field of study choice. i draw conclusions in section 4.

4.2 data and methodology

this paper uses data of a large longitudinal dutch youth survey of 19,391 individuals who 
entered secondary education and were around the age of 13 in 1999.22 Students were drawn 
from a random selection of 126 dutch schools (van berkel, 1999). the cohort has been 
shown to be a representative 10 percent sample of students in the first grade of secondary 
education in the netherlands (kuyper and van der Werf, 2003). 

in January 2000, four months after entering secondary education, all students were 
administered a subset of the traditional dutch Cito test used to sort students across 
secondary education tracks. this test assessed math ability, verbal ability and information 
processing ability. each ability was assessed using a battery of 20 multiple choice items. 

in february 2001 of the second year of the cohort study, students were administered the 
five-factor personality inventory (ffpi; hendriks, hofstee, and de raad, 1999) which assesses 
the big five personality dimensions: extraversion, agreeableness, conscientiousness, 
emotional stability, and openness to experience. the questionnaire contained 100 items on 
a five-point scale ranging from 1 (not at all accurate) to 5 (fully accurate). each personality 

22 please note that these individuals have either not yet, or else just recently, entered the labour market. data on 
their labour market outcomes is therefore not yet available.
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dimension was assessed using 10 positively and 10 negatively formulated items. the data set 
contains the factor scores computed by the ffpi scoring programme (hofstee and hendriks, 
1998). the constructed big five factors are uncorrelated. the internal consistency reliability 
(stratified-alpha) of extraversion is a = 0.841, of agreeableness a = 0.82, of conscientiousness 
a = 0.84, of emotional stability a = 0.83, and of openness to experience a = 0.72. for analysis, 
all measures of personality traits and cognitive ability were standardized to have a mean of 
zero and a standard deviation of one.

personality traits measured at age 14 can be considered a good proxy for personality 
traits at the time of choosing a field of study, four to five years later. despite individuals’ 
maturation, differential continuity of personality in childhood, adolescence and young 
adulthood has been found to be strong: the vast majority of individuals keep their relative 
position within the personality trait distribution over time (roberts, Caspi and moffit, 2001; 
de fruyt et al., 2006).

Table 4.2
Comparison of sample to national distribution

Women Men
               Sample Nationally                   Sample Nationally

  N % % N % %
Enrolment in the year after secondary education:  
Post-secondary vocational education (mbo) 3610 54.2 60.0 3793 57.9 64.6
Higher professional education (hbo) 2002 30.0 25.5 1650 25.16 21.3
University education (wo) 1051 15.8 14.5 1114 17.0 14.1

6663 6557
Field of study (university only)  
Humanities 201 19.4 17.8 119 10.9 10.3
Social Sciences 351 34.0 32.6 147 13.5 13.8
Law 81 7.8 14.9 47 4.3 10.4
Business, Economics 142 13.7 10.0 324 29.7 25.5
Science, Technology, Engineering, Mathematics 78 7.5 9.2 336 30.8 31.6
Medical Studies 181 17.5 15.5 119 10.9 8.4
  1034     1092     

Note: mbo: middelbar beroepsonderwijs, hbo: hoger beroepsonderwijs, wo: wetenschappelijk onderwijs. 
Nationwide enrolment in the year after secondary education was calculated on the basis of data of the 
Dutch statistical office on students’ transition from secondary to post-secondary or higher education in 
2005. About 9% of women and men in our sample and 11% nationally did not continue education after 
secondary education. This category is omitted in the table and the analysis of educational attainment. 2187 
observations for women and 2253 observations for men are lost due to missing personality and cognitive 
skill measures. Nationwide field of study choice is based on data of the Dutch statistical office and the 
Association of Universities in the Netherlands (VSNU) for the year 2005. 17 women and 22 men in agricultural 
and environmental studies were omitted from the analysis of field of study choice due to the small size of this 
category. 
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after having registered background information as well as test and personality scores, 
individuals’ pathways were followed until 2009 or until they left education. in my sample, the 
vast majority of those individuals entering university education did so in 2005 and 2006 at age 
18 to 19.23 i use detailed information on the field of study individuals have chosen in their first 
year in university and group them into six commonly used broader field of study categories 
1) humanities, 2) Social Sciences (excluding business, economics and law), 3) business and 
economics, 4) law, 5) Science, technology, engineering and mathematics (Stem), and 6) 
medical Studies.24 higher education institutions with a professional orientation, sometimes 
also referred to as universities of applied sciences or higher professional education (dutch: 
hbo), are not incorporated in this study. this type of education is distinct from university 
education (dutch: wo) and including it in the analysis would diminish international 
comparability of the results.

Table 4.3
Personality traits and cognitive skills by educational level and gender

Women Men
Mean (s.d.) Mean (s.d.)

 

Post-
secondary 
vocational 
education

Higher 
professional 

education

University 
education

Post-
secondary 
vocational 
education

Higher 
professional 

education

University 
education

Extraversion 1.31 1.41 1.35 0.97 1.12 1.04
(0.85) (0.84) (0.85) (0.85) (0.83) (0.85)

Agreeableness 1.97 2.25 2.26 1.22 1.53 1.69
(1.07) (0.96) (0.92) (1.06) (1.02) (0.99)

Conscientiousness 0.29 0.37 0.33 0.38 0.48 0.56
(1.08) (1.02) (1.02) (1.01) (1.04) (1.04)

Emotional Stability 0.82 0.97 1.02 1.14 1.35 1.35
(0.93) (0.91) (0.84) (0.88) (0.84) (0.84)

Openness to Experience 0.37 0.53 0.69 0.46 0.59 0.69
(0.87) (0.86) (0.86) (0.83) (0.83) (0.86)

Math ability 9.96 14.18 16.02 11.23 15.12 17.00
(3.79) (3.28) (2.74) (4.07) (3.02) (2.42)

Verbal ability 11.72 14.87 16.32 10.61 13.82 15.63
(3.29) (2.63) (2.32) (3.43) (2.91) (2.61)

Information processing ability 10.17 13.84 15.50 10.48 14.12 16.13
  (3.49) (3.12) (2.94) (3.83) (3.26) (2.92)

as female and male students have different personality trait endowments but also make 
different field of study choices i run regressions separately for men and women. table 4.2 

23 the dutch secondary education allows for some flexibility. Changing from lower tracks to the academic track, 
which is a prerequisite for university, is possible but often linked to repeating grades. this explains the low 
percentage of students entering university after 2006.

24 for a description of how study programmes are grouped into the six categories see appendix table 4.7. Study 
programmes belonging to the category of agricultural and environmental studies are omitted from the analysis 
as they only contain 17 women and 22 men.
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shows that the sample is broadly nationally representative with regard to the percentage of 
individuals who enrol in university as well as the distribution across fields of study. 
tables 4.3 and 4.4 present the means and standard deviations of personality traits and 
cognitive skills both by level of educational attainment and by field of study. personality 
traits and cognitive skills with large mean differences between educational levels are likely 
to be related to individuals’ educational attainment. for instance, differences of openness to 
experience are substantial between educational attainment levels for both men and women, 
suggesting that this trait plays a major role with regard to individuals’ probability of going 
to university. With regard to fields of study, differences of openness to experience are less 
pronounced, with a high mean level in law being an exception. rather, differences between 
fields of study seem to be most substantial with regard to extraversion, indicating that 
extraversion is important for sorting into particular fields of study. in the analysis in section 
3, i will use standardized measures of personality traits and cognitive skills. moreover, i will 
present the regression results in terms of average marginal effects. While mean comparisons 
already give some indication about sorting into different educational levels and fields of 
study, average marginal effects draw a clearer picture about the percentage change in the 
probability of going to university (choosing a particular field of study) associated with a one 
standard deviation change of the respective personality trait or cognitive skill. 

i will estimate the effect of personality traits and cognitive skills on individuals’ probability 
of going to university using an ordered probit model where the ranked dependent variable 
is vocational education, higher professional education, and university. in particular, i am 
interested in the change of individuals’ probability of going to university (Pic) as a result of 
a one standard deviation change in the scores on a particular big five personality trait or 
cognitive skill (xk) given by:

(1)
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where α2 is the estimated second cut-off point of the ordered probit regression and xi the is 
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has a migration background.

i model the field of study choice as a choice between six discrete alternatives and use 
a multinomial logit framework to estimate how the big five personality traits as well as 
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where β0 has been normalized to equal 0. Xi is the same vector of independent variables 
as used in the ordered probit model of educational attainment, with additional indicators 
of father’s occupation as control for differences in information sets. the marginal effect of 
independent variable xh on an individual’s probability of choosing field of study j depends 
on the coefficients of all fields of study (βhk) and is given by:

(3)
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4.3 results

before proceeding to the main results on field of study choice, it is worthwhile to briefly 
examine how personality traits affect the probability of entering university. table 4.5 displays 
the average marginal effects of personality traits and cognitive skills on the probability 
of going to university. average marginal effects were obtained from an ordered probit 
regression of educational attainment where the ranked dependent variable is vocational 
education, higher professional education, and university education. the ordered probit 
regression implies that all three measures of cognitive skills as well as agreeableness, 
conscientiousness, and openness to experience increase both women’s and men’s 
probability of entering a university. for women, emotional stability is also positively related 
to educational attainment. Cognitive skills seem to be the primary driver of educational 
attainment. for example, a one standard deviation increase in math ability is associated 
with an increase in the probability of entering a university of 7.8 percentage points for 
women and 8.4 percentage points for men. these effects are very large given that only 
around 16 to 17% of women and men in our sample go to university. of the personality 
traits that influence individuals’ probability of going to university, conscientiousness has the 
largest effect. a one standard deviation increase in conscientiousness is associated with an 
increase in probability of entering university of 1.8 percentage points for women and 2.7 
percentage points for men. While much smaller than the impact of cognitive skills, this effect 
is substantial and amounts to a relative increase of the probability of entering university 
by 11 % for women and 16% for men. openness to experience affects the probability of 
going to university equally for women and men (1.3 percentage points). men and women 
with a one standard deviation higher score on openness to experience are about 8% more 
likely to go to university. agreeableness has the smallest effect on individuals’ educational 
attainment, especially for women. a one standard deviation increase in agreeableness 
increases the probability of going to university by 0.6 percentage points (4%) for women 
and 1.1 percentage points (6%) for men.

the positive impact of conscientiousness and openness to experience on educational 
attainment is consistent with the findings of o’Connor and paunonen (2007) who report 
a positive relationship between these two personality traits and academic success. more 
conscientious individuals are thought to be more motivated to succeed academically and 
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have the tendency to be organized, hard-working, and achievement oriented. openness to 
experience has been found to be related to measures of intelligence (Chamorro-premuzic 
and furnham, 2005) and the positive relationship between openness to experience and 
academic success has often been interpreted in this light. With regard to the relation 
between agreeableness and academic success, o’Connor and paunonen (2007) conclude that 
evidence is mixed: while some studies find a negative relationship between agreeableness 
and academic success, some find a positive. all studies, however, find only small effects. the 
results from table 4.5 add to the evidence that the relationship is positive.

Table 4.5
Average marginal effects of personality traits and cognitive skills on individuals’ probability of going to 
university (ordered probit model)

  Women Men
Extraversion 0.001 0.000

(0.003) (0.003)
Agreeableness 0.006** 0.011***

(0.003) (0.003)
Conscientiousness 0.018*** 0.027***

(0.003) (0.003)
Emotional stability 0.005* 0.004

(0.003) (0.003)
Openness to experience 0.013*** 0.013***

(0.003) (0.003)
Math ability 0.078*** 0.084***

(0.004) (0.004)
Verbal ability 0.060*** 0.063***

(0.004) (0.004)
Information processing ability 0.061*** 0.062***
  (0.004) (0.004)

Note: Average marginal effects from an ordered probit model where the ranked dependent variable is 
vocational education, higher professional education and university education. *** p<0.01, ** p<0.05 and * 
p<0.1. Controls for highest parental education and migration background were included, as well as missing 
dummies. The pseudo R2 of both underlying ordered probit models (women and men) is 0.32. For women 
N=6663, for men N=6557.

table 4.6 presents the average marginal effects of personality traits and cognitive skills on 
the probability of choosing a particular field of study by gender. the results are conditional 
on entering university, thus net of the effect of personality traits on entering university. the 
results indicate that extraversion has one of the strongest associations with field of study 
choice. for both women and men, higher extraversion is associated with a higher probability 
of choosing law and a lower probability of choosing a Stem field of study in university.

a one standard deviation increase of extraversion decreases the probability of choosing 
Stem fields by 7.8 percentage points for men and 2.5 percentage points for women. While the 
absolute effect is larger for men, the relative effect is larger for women. Given that Stem field 
enrolment rates in our sample are 30.8% for men and only 7.5% for women, men with a one 
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standard deviation higher score on extraversion are 25% less likely to enrol in a Stem field, 
whereas women with a similarly higher score on extraversion are 33% less likely to enrol in a 
Stem field. With regard to choosing law in university, a one standard deviation increase in 
extraversion increases the probability of choosing this field of study by 46% (3.6 percentage 
points) for women and 42% (1.8 percentage points) for men. the multinomial logit model 
further implies that extraversion is associated with choosing business, economics and 
medical Studies for men; for women, it associates with Social Sciences and humanities. men 
who score one standard deviation higher on extraversion are 10% (2.9 percentage points) 
more likely to choose business and economics and 20% (2.2 percentage points) more likely 
to choose medical Studies. in contrast, women who score one standard deviation higher 
on extraversion are 7% (2.5 percentage points, marginally significant) more likely to choose 
Social Sciences and 14% (2.7 percentage points) less likely to choose humanities. increasing 
levels of extraversion seem to shift young men’s field of study choice from Stem to law, 
business, economics and medical Sciences. for women, increasing levels of extraversion 
seems to shift field of study choice from Stem and humanities to Social Sciences and law. 
all other things being equal, Social Sciences, business, economics, law and medical Studies 
seem to fit extroverts better in terms of the opportunity for social interaction, for persuading 
others, and for being the focus of attention. in the words of Sherwin rosen: “musicians 
cannot be tone-deaf; football players tend to be large; while lawyers, and many economists, 
have a propensity to talk” (rosen, 2002:9).

agreeable individuals are persons who are considered warm and who enjoy helping 
others. one might therefore expect that agreeable individuals have a comparative 
advantage in, and would have a preference for, fields of study involving healthcare, such as 
medical Studies, or fields of study concerned with the functioning of societies, such as the 
Social Sciences (excluding business, economics and law). in line with this reasoning, Judge 
and Cable (1997) find that more agreeable job seekers are more attracted to supportive and 
team-oriented organizational cultures and less attracted to aggressive, outcome-oriented, 
and decisive organizational cultures. the results of the multinomial logit model are consistent 
with these findings, yet only for men. men who score one standard deviation higher on 
agreeableness are 22% (2.4 percentage points) more likely to choose medical Studies, 16% 
(2.1 percentage points, marginally significant) more likely to choose Social Sciences and 9% 
(2.7 percentage points, marginally significant) less likely to study business or economics. the 
latter effect is perfectly in line with the findings of Cobb-Clark and tan (2011) who show 
that for men, a one standard deviation increase in agreeableness is associated with a 2.8 
percentage point decrease in the probability of being a manager, and a 2.9 percentage point 
decrease in the probability of being a business professional. this finding strongly suggests 
that the occupational sorting on the basis of personality traits found by Cobb-Clark and tan 
(2011) already starts in late adolescence when choosing a field of study.
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the results from the ordered probit regression of educational attainment presented in table 
4.5 highlighted the substantial influence of conscientiousness and openness to experience 
on individuals’ probability of entering university. they are, however, also associated with 
field of study choice, yet less prominently and with some differences between women and 
men. Women who score one standard deviation higher on openness to experience are 11% 
(2.1 percentage points, marginally significant) more likely to choose humanities and 10% 
(3.4 percentage points) less likely to enrol in Social Sciences in university. men who score 
one standard deviation higher on openness to experience are 26% (1.1 percentage point, 
marginally significant) more likely to choose law in university. Conscientiousness affects 
field of study choice similarly for women and men. Women with a one standard deviation 
higher score on conscientiousness have a 14% higher probability of choosing medical 
Studies and men with a one standard deviation higher score on conscientiousness have an 
18% (2.0 percentage points) higher probability of sorting into medical Studies. the effects of 
openness to experience are somewhat puzzling, given that it is not obvious that the Social 
Sciences are less intellectually challenging or should offer fewer opportunity for aesthetic 
and cultural experiences than the humanities or law. however, there are two potential 
explanations for the finding that conscientiousness is positively related to the probability of 
studying medical Sciences. firstly, access to medical studies is restricted in the netherlands. 
access is granted via a weighted lottery in which high school grades are taken into account. 
Conscientiousness is related to academic achievement (o’Connor and paunonen, 2007) and 
this could account for the effect i have identified. Secondly, although conscientiousness 
increases productivity in all occupations, the expected rewards of productivity are high for 
doctors.25

emotional stability – to be calm, self-confident and cool rather than insecure, anxious, 
depressed and emotional – is positively related to the probability of enrolling in Stem 
fields for women and negatively linked to the probability of choosing humanities for both 
genders. a one standard deviation increase in emotional stability is associated with a 12% 
(2.4 percentage point) decrease in the probability of choosing humanities for women, and 
a 35% (3.1 percentage points) decrease for men. the same change in emotional stability 
increases women’s probability of enrolling into Stem fields by 23% (1.7 percentage points). 
the positive effect of emotional stability on choosing a Stem field of study in university 
is consistent with the findings of Cobb-Clark and tan (2011) who present evidence that 
emotional stability is positively related to sorting into Science and engineering professions. 
they find this relationship, however, for both women and men.

a potential explanation of the effect of emotional stability on field of study choice is 
that emotional stability is positively related to being a conventional vocational interest type 
(de fruyt and mervielde, 1997). Consequently, more emotionally stable individuals may sort 
into Stem fields because they enjoy structured environments and rules and therefore dislike 
the seemingly unstructured environment of humanities and the Social Sciences. following 
holland’s (1997) description of more artistic work environments and personality types, it may 

25 10 years after graduation, the average monthly gross earnings of medical students are 6000 euro, followed 
by business and economics students (5600 euro) and law students (5100 euro). in contrast, psychology and 
neuroscience students (humanities and Social Sciences category) earn an average of 3500 euro gross per month 
10 years after leaving university. Source: roa (2011). maastricht University graduate survey (Um Scanner).
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also be that the more disorderly and emotionally charged nature of individuals studying 
humanities is an important stimulus for their more artistic activities, and might, in the end, 
represent a comparative advantage in tasks related to this field of study. a third explanation 
is that less emotionally stable individuals exhibit higher career indecision (tokar, fischer and 
Subich, 1998). as the humanities have weaker links to particular occupations and careers 
than Stem fields, the associations i have found may be the result of individuals’ postponing 
their career decision by choosing humanities. 

the results for math ability and verbal ability are in line with the findings of turner and 
bowen (1999), although they differ in some respects. higher math ability increases the 
probability of choosing Stem fields and decreases the probability of choosing humanities, 
yet only for women. the results deviate from those of turner and bowen (1999) in that they 
find similar effects for both genders. Some of the differences between their results and mine 
can be attributed to the fact that i am able to control for information processing ability 
in addition to math and verbal ability. excluding information processing ability from the 
regression (not shown here) results in the positive effect of math ability on the probability of 
choosing a Stem field of study to become stronger and statistically significant for men. the 
negative effect of math ability on the probability of choosing humanities remains, however, 
insignificant. this suggests that the effect of math ability found by turner and bowen (1999) 
stems at least partly from the positive correlation between math ability and information 
processing ability (0.41 in my sample). 

the impact of math ability on field of study choice is substantial. for women, a one 
standard deviation increase in math ability increases the probability of enrolling in a Stem 
field of study by 49% (3.7 percentage points) and decreases the probability of enrolling 
in humanities by 17% (3.3 percentage points). for men, a similar increase in math ability 
decreases the probability of choosing law in university by 41% (1.8 percentage points).

the effects of verbal ability are, again with some deviations, comparable to those of 
turner and bowen (1999). verbal ability increases the probability of choosing humanities in 
university similarly for both genders. for women, a one standard deviation increase in verbal 
ability increases the probability of choosing humanities by about 23% (4.5 percentage points), 
while for men the same increase in verbal ability is associated with a 25% (2.7 percentage 
points) increase in the probability of choosing humanities in university. for women, math 
and verbal ability seem to work in opposite directions. for men, this is not the case. While 
verbal ability, similar to math ability, influences the decision to choose a Stem field of study 
for women, it instead affects the decision to study business or economics for men. Women 
with a one standard deviation higher verbal ability are about 41% (3.1 percentage points) less 
likely to choose a Stem field of study in university. men with similar verbal ability are some 
12% (3.4 percentage points) less likely to choose business or economics.

i have found that higher information processing ability shifts women’s field of study choice 
from Social Sciences to medical Sciences and men’s field of study choice from humanities 
to Stem fields. Women with a one standard deviation higher information processing 
ability are some 11% (3.7 percentage points) less likely to study Social Sciences and 15% (2.6 
percentage points, marginally significant) more likely to choose medical Studies. men with 
similarly higher information processing ability are 25% (2.7 percentage points) less likely to 
study humanities and some 10% (3.1 percentage points, marginally significant) more likely 
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to choose a Stem field of study. a potential explanation for these findings is that medical 
Sciences and Stem fields are known to involve a tight curriculum which necessitates higher 
than average information processing ability. Women who seek challenges seem to choose 
medical Studies while men who seek challenges choose Stem fields of study.26

4.4 conclusion

this paper shows that the big five personality traits have a significant influence on individuals’ 
field of study choice. this shows that personality traits are already affecting occupational 
sorting of the highly skilled when they are entering university.

in many respects, personality affects field of study choice similarly for women and men. 
for both genders, higher verbal ability increases, and higher emotional stability decreases, 
the probability of choosing humanities in university. as well, higher levels of extraversion 
are associated with a higher probability of choosing law and a lower probability of choosing 
Stem fields for both women and men. in addition, higher levels of conscientiousness 
increase both women’s and men’s probability of choosing medical Studies. there are, 
however, substantial differences in how women and men sort into fields of study based 
on their personality and cognitive skills. this is most apparent for fields of study such as 
business and economics, Stem fields, and medical Studies; for these, sorting of women and 
men seems to follow different rules. as elaborated by turner and bowen (1999), Zafar (2009), 
and antecol and Cobb-Clark (2013), the reasons for this may be gender differences in the 
weights allocated to post-university opportunities or gender differences in labour market 
(dis-) incentives. for instance, the non-existent effect of disagreeableness on choosing 
business or economics in university for women is in line with Judge, livingston and hurst’s 
(2012) finding that, due to conventional gender roles, the wage returns for disagreeableness 
are higher for men than they are for women.

While cognitive skills are the primary driver of the probability of entering university, the 
effects of personality traits and cognitive skills are similar (the differences not statistically 
significant) with regard to field of study choice. in the case of sorting into Stem fields for 
men, extraversion is even more important than information processing ability.

With regard to policies aimed at increasing the supply of graduates in fields of study 
such as engineering that are considered crucial for economic development, my findings 
seem to suggests that influencing young individuals’ personalities towards introversion 
and emotional stability would increase the enrolment rates in Stem fields. this, however, 
presupposes a causal interpretation of the results which is not warranted: in the estimation 
framework used in this study, personality traits capture various productive factors and 
preferences and it is not obvious that when personality traits are changed, these will 

26 in the 2005 refleX survey, dutch university graduates in the humanities and Social Sciences (excluding business, 
economics and law) reported studying for 30 and 27 hours per week respectively. in contrast, self-reported hours 
spent studying per week were 37 for Stem graduates and 38 for graduates in medical Studies. Similarly, when 
rating whether their studies were regarded as demanding on a five point scale, graduates in the humanities and 
Social Sciences rated their studies 2.7 and 2.6 respectively, while Stem graduates reported 3.8 and graduates in 
medical Studies 3.7. appendix tables 4.9 and 4.10 report hours spent studying and demandingness for all six fields 
of study.
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change, too. rather, my findings confirm the importance of taking individuals’ preferences 
for subject matters and work environments into account when designing policies aimed at 
managing flows into particular fields of study. Given the importance of these preferences for 
field of study choice, providing moderate monetary incentives for choosing Stem fields will 
not significantly increase enrolment rates in these fields.
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appendix

Table 4.7
Detailed field of study categories and six categories used in multinomial logit framework by gender

Broad field of study category 
used in study

Dutch VOCL99 data fields of study N 
(women)

% N 
(men)

%

Humanities
Theology 3 0.29 1 0.09
Languages (Dutch, French, Spanish, German, 
English)

80 7.74 61 5.59

History 19 1.84 20 1.83
History of Art/Archaeology 5 0.48 2 0.18
Philosophy 4 0.39 6 0.55
Humanities-other 90 8.70 29 2.66

201 19.44 119 10.90
Social Sciences

Administrative Studies 13 1.26 22 2.01
Physical Education 11 1.06 7 0.64
Geography 5 0.48 5 0.46
Anthropology/Sociology 14 1.35 2 0.18
Health Sciences 36 3.48 8 0.73
Sociology 7 0.68 8 0.73
Political Sciences 4 0.39 12 1.10
Psychology 113 10.93 30 2.75
Educational Sciences 62 6.00 3 0.27
Social Sciences-other 86 8.32 50 4.58

351 33.95 147 13.46
Business and Economics

Business/Economics 93 8.99 183 16.76
Econometrics 2 0.19 9 0.82
Technical Business studies 1 0.10 24 2.20
Business/Economics-other 46 4.45 108 9.89

142 13.73 324 29.67
Law
 Law 81 7.83 47 4.30

81 7.83 47 4.30
Mathematics, Natural Sciences, Engineering, other technical studies

Mathematics 0 0 4 0.37
Physics 2 0.19 0 0
Chemistry 2 0.19 9 0.82
Biology 13 1.26 19 1.74
Pharmaceutical studies 5 0.48 2 0.18
Mathematics/Natural Sciences-other 18 1.74 61 5.59
Technical Mathematics 3 0.29 1 0.09
Technical Physics 3 0.29 26 2.38
Technical Chemistry 0 0 10 0.92
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Table 4.7
Detailed field of study categories and six categories used in multinomial logit framework by gender

Civil Engineering 3 0.29 24 2.20
Construction 8 0.77 35 3.21
Electrotechnology 0 0 17 1.56
Toolmaking 4 0 43 3.94
Aerospace 0 0 24 2.20
Technical studies - others 17 1.64 61 5.59

78 7.54 336 30.77
Medical Studies

Medical studies Medicine 104 10.06 73 6.68
Medical studies other 53 5.13 33 3.02
Dentistry 4 0.39 3 0.27
Veterinary 20 1.93 10 0.92

181 17.50 119 10.90
 Total   1034 1092
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Table 4.8
Summary statistics of variables used in multinomial logit model of field of study choice

Women Men
  mean s.d. mean s.d.
Personality traits
Extraversion 1.35 0.85 1.05 0.85
Agreeableness 2.26 0.92 1.69 1
Conscientiousness 0.35 1.01 0.56 1.04
Emotional Stability 1.02 0.84 1.35 0.83
Openness to Experience 0.69 0.86 0.70 0.86

Cognitive skills
Math ability 16.00 2.75 16.98 2.43
Verbal ability 16.32 2.33 15.62 2.61
Information processing ability 15.48 2.94 16.11 2.93

Highest parental education
Low 0.04 0.03
1st step secondary education 0.05 0.05
2nd step secondary education 0.27 0.27
Bachelor’s degree (ref) 0.32 0.31
Master’s degree or doctorate 0.26 0.29
Parental education missing 0.06 0.05

Migration background 0.19 0.15

Father’s occupation
Agriculture 0.03 0.02
Business, Economics 0.19 0.19
Medical Studies 0.09 0.09
Government 0.11 0.10
STEM 0.15 0.15
other 0.20 0.23
Father’s occupation missing 0.23 0.22
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Table 4.9
Mean self-reported hours spent studying per week

Humanities 30
Social Sciences 27
Law 25
Business, Economics 30
STEM 37
Medical Studies 38

Source: REFLEX survey

Table 4.10
Mean self-reported demandingness of study (5 point scale)

Humanities 2.7
Social Sciences 2.6
Law 2.7
Business, Economics 3.1
STEM 3.8
Medical Studies 3.6

Source: REFLEX survey
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5.1 introduction

Several studies analyse the cyclical crowding out of low-skilled workers by high-skilled 
workers (Gautier, van den berg, van ours, and ridder, 2002; devereux, 2002; Gesthuizen and 
Wolbers, 2010; keane and prasad, 1993; pollmann-Schult, 2005; teulings and koopmanschap, 
1989; van ours and ridder, 1995).27 in general, their findings suggest that having a higher 
level of education protects workers against unemployment in slack labour markets: when 
overall labour demand decreases, higher-educated workers will enter the jobs previously 
occupied by lower-educated workers and these in turn will face a higher probability of 
becoming unemployed. While previous studies focus on workers with different levels of 
education, we expect the same mechanisms to lead to competition for jobs among workers 
with the same level of education but different skill endowments. Workers with the lowest 
skill endowments within their level of education are least likely to secure a job which requires 
their level of education when excess labour supply increases. to our knowledge, this study 
is the first to focus on individuals with the same level of education with respect to whether 
the protective effect of a higher level of skills against overeducation and unemployment 
increases with the degree of excess supply in the labour market. for our analysis, we use 
data from a graduate28 survey conducted in 17 european countries; these data contain skill 
measures and offer variation in labour market conditions across countries and fields of 
study. We examine whether the extent to which graduates’ labour market risks are affected 
their field-specific and academic skills depends on the labour supply and demand ratio. by 
focusing on individuals at the upper end of the educational distribution around the time 
of their entering the labour market, we are able to distinguish two risks associated with 
excess labour supply: the risk of overeducation and the risk of unemployment. We examine 
field-specific and academic skills because these represent one of the most important skills 
dichotomies. 29

this paper contributes to the literature in two ways. first, we shed more light on the 
relationship between field-specific and academic skills and the labour market outcomes 
of graduates. Second, we analyse how the protective effect of field-specific and academic 
skills varies with the labour supply and demand ratio. in line with the predictions of the 
crowding out hypothesis, we find that the level of protection afforded by field-specific skills 
against the risk of overeducation is higher when the degree of excess labour supply in the 
occupational domain of the graduate’s field of study is higher. Conversely, academic skills 
offer more protection against the risk of overeducation when excess labour supply in the 
overall labour market is higher. further, field-specific skills also protect graduates against the 

27 this chapter is joint work with andries de Grip and rolf van der velden. i am grateful to Jim allen and arnaud 
dupuy for their comments on earlier versions of this chapter.

28 throughout this paper, graduates refer to individuals who have been the subject of a graduation from a higher 
education institution, including both universities and universities of applied sciences.

29 economic literature usually distinguishes between firm-specific and general skills. While the former augment 
productivity only in a specific firm, the latter are productive in multiple firms. in our analysis of labour market 
outcomes of graduates, the unit of analysis is the field of study rather than the firm. following heijke, meng, 
and ris (2003), we therefore deviate from the standard dichotomy by referring to field-specific instead of firm-
specific skills. We define field-specific skills as skills which are productive in jobs related to a graduate’s field of 
study and which are transferable to the occupational domain of other fields of study only with considerable 
value depreciation. academic skills, on the other hand, are productive in all occupational domains and do not 
depreciate when transferred from one domain to another.
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risk of unemployment, whereas graduates’ level of academic skills appears to be unrelated 
to the risk of unemployment.

the remainder of this paper is structured as follows: Section 2 presents the conceptual 
framework and section 3 the hypotheses. in Section 4 we discuss our data, and in Section 5 
we present our estimation results. Section 6 then sets forth our conclusions.

5.2 conceptual framework 

the crowding out hypothesis is compatible with the job competition model (thurow, 1975) 
and is based on the idea that when jobs become scarce, vacancies previously filled with 
low-skilled workers are filled with higher skilled workers, pushing the former into ever lower 
skilled jobs or even into unemployment. this process is also referred to as skill bumping 
(borghans and de Grip, 2000) and is likely to intensify with the degree of excess labour 
supply. there are several studies supporting this hypothesis. devereux (2002) finds that 
the mean level of education of those employed in a particular occupation increases during 
recessions in the US. keane and prasad (1993) show that workers with college degrees were 
protected from cyclical variation in employment in the US in the 1970s. pollmann-Schult 
(2005) finds evidence for crowding out in Germany in the period 1984–2000. for the dutch 
labour market, teulings and koopmanschap (1989) find evidence for crowding out of 
workers with lower levels of education by workers with higher levels of education during 
the recession of the 1980s. for the 1990s, van ours and ridder (1995), and similarly Gautier 
et al. (2002) suggest that crowding out might have been limited to university-educated 
versus higher professional-educated workers. Gesthuizen and Wolbers (2010) argue that 
over the period 1980–2004 in the netherlands, crowding out resulted from higher education 
expansion rather than economic shocks.

the above-mentioned studies analysing cyclical crowding out define skills as years of 
schooling or level of education. in our analysis, we use direct (self-assessed) skill measures at 
the individual level. We are therefore able to examine the risk of overeducation and the risk of 
unemployment of graduates from higher education with different skill endowments under 
different labour supply and demand ratios. We distinguish two types of skills, field-specific 
skills and academic skills. these skill types have been shown to affect labour market entrants’ 
risk of overeducation as well as their risk of unemployment. Studies on labour market 
entrants at the intermediate education level emphasize the relevance of field-specific skills 
for labour market success (bishop, 1995; Campbell and laughlin, 1991; Goux and maurin, 
1994; kang and bishop, 1989; mane, 1999; payne, 1995; ryan, 2001). non-college bound high 
school students with field-specific skills have a smoother transition into work and higher 
earnings than their more generally educated counterparts. the situation may differ for 
higher-educated graduates. heijke et al. (2003) show that both field-specific and academic 
skills affect the labour market outcomes of graduates. high field-specific skills increase 
graduates’ chances of getting a job in occupations related to their own field of study, which 
is on average associated with higher wages. academic skills, on the other hand, increase 
graduates’ probability of receiving training during their first years in the labour market, 
which is also associated with higher wages. both types of skills, these authors conclude, 
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therefore positively impact wages: field-specific skills by securing a job related to the field 
of study, and academic skills by increasing the incidence of training. verhaest and van der 
velden (2013), however, find that graduation from a study programme which is more focused 
on academic skills significantly increases the probability of being overeducated in the first 
job. but graduating from such general programmes also increases the probability to ‘escape’ 
from a situation of overeducation and finding a job which matches the level of education. 
these findings suggest that academic skills enable individuals to adapt to disequilibrium 
situations, such as working outside one’s field of study or being overeducated.

in addition to distinguishing two types of skills, we differentiate between two labour 
market domains: the specific labour market for a field of study and the overall labour market 
(the ‘general labour market’). Specific labour markets refer to multiple, mutually exclusive 
occupational domains related to particular fields of study. We argue that graduates’ 
prospects in the occupational domain related to their field of study are based on their level 
of field-specific skills. this labour market segment includes occupations which require a very 
specific set of skills, such as medical doctors, pilots, or engineers. in the occupational domain 
of a particular field of study, field-specific skills are the dominant factor for labour market 
success, because these are instantly deployable and are associated with low costs for further 
field-specific training. alternatively, graduates can work in the general labour market, for 
example when they are not able to find employment in the occupational domain related to 
their field of study. the general labour market segment contains occupations which require 
graduates to have broadly applicable skills, such as the ability to think analytically. in the 
general labour market, competition for jobs is not limited to graduates of particular fields of 
study. rather, all graduates can compete for these jobs. We argue that graduates’ prospects 
in the general labour market are based on their academic skills. this is because graduates’ 
field specific skills are not transferable to this segment. examples of general jobs are trainee 
programmes in large firms, management positions, and general administrative positions.

5.3 hypotheses

We now present our hypotheses. When unemployment is average, there will still be some 
level of job–worker mismatch in terms of overeducation, and a graduate’s risk of becoming 
one of these mismatched workers will certainly depend on the level of skill. We therefore 
expect graduates with high levels of field-specific or academic skills to have a lower risk of 
becoming overeducated than graduates with low levels of these skills (hypothesis 1).

the distinction between a labour market where more field-specific skills are required 
and a labour market where more academic skills are required has important implications for 
the formulation of our hypotheses with regard to the consequences of supply and demand 
shocks. Shocks taking place in the field-specific labour market will affect the relationship 
between field-specific skills and labour market outcomes, whereas shocks in the general 
labour market will affect the relationship between academic skills and labour market 
outcomes. When the number of graduates in a particular field of study increases relative to 
the number of graduate jobs at the tertiary level in the occupational domain related to this 
field, given an economic and/or demographic shock, more graduates with low levels of field-
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specific skills will be forced to take up jobs previously available for workers with intermediate 
qualifications for that field. the higher the excess labour supply in the field-specific labour 
market, the greater the difference will be in the risk of overeducation between graduates 
with high and graduates with low field-specific skills. We therefore expect the protective 
effect of field-specific skills against overeducation to be higher when the degree of excess 
supply of graduates in the field-specific occupational domain is higher (hypothesis 2).

in the general labour market, employers prefer workers with the highest academic skills 
available. therefore, graduates with lower levels of academic skills will accept jobs otherwise 
available for workers with intermediate levels of education when jobs which require higher 
education are scarce. We therefore expect to observe a higher the protective effect of 
academic skills against overeducation when unemployment and competition for jobs in the 
general labour market is higher (hypothesis 3).

let us now turn to the risk of unemployment. according to a strict interpretation of the 
crowding out hypothesis, individuals with higher levels of education always possess higher 
and more productive skills than workers with lower levels of education. it will therefore 
always be attractive for firms to hire graduates for intermediate-level jobs – at the expense of 
workers with an intermediate level of education. Consequently, field-specific and academic 
skills would be relevant only to the distribution of graduates across job levels, but not to 
unemployment. however, this strict interpretation of the crowding out hypothesis ignores 
that there may be other adjustment mechanisms. Wieling and borghans (2001), for example, 
find that for graduates, accepting a job for which no tertiary-level degree is required is only 
one of the adjustment mechanisms in the labour market. they also find that for some specific 
fields of study, an increasing excess supply of graduates is associated with an increase in 
graduate unemployment. this is contrary to what we would expect if the higher educated 
were always higher skilled and better suited for jobs than the lower educated. nickell and 
bell (1995) suggest that high-skilled workers are only able to crowd out lower skilled workers 
if they can perform many of the tasks undertaken by the lower skilled. this argument is key 
to formulating expectations about limitations to the crowding out process in the two labour 
market segments we distinguish.

in contrast to academic skills, the field-specific skills of the higher educated do not 
necessarily substitute for the field-specific skills of the medium educated: being a good 
plumber requires different skills than developing and constructing domestic drainage 
systems. if the better jobs at the intermediate level are assigned to well trained workers 
with intermediate levels of education, then some graduates – more precisely those whose 
level and nature of field-specific skills cannot compete with the level and nature of the 
field-specific skills of workers with intermediate levels of education – will not be able to 
find a job, or will be able to find a job acceptable to them in terms of pay and job quality.30 
Consequently, graduates with low field-specific skills will be more likely to be unemployed 
than graduates with high field-specific skills, as the latter will be able to find work at an 
adequately high level. these limitations to graduates’ opportunity to crowd out the lower 
educated are less pronounced in the general labour market. in occupations which require 

30 these graduates might also opt for unemployment because they fear that accepting a low skilled job signals 
low ability to potential future employers or because they find it more efficient to search for a better job while 
unemployed (evans, 1999).
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academic skills, workers with intermediate levels of education can much more easily be 
substituted by graduates. in this labour market segment, it is much more attractive for firms 
to hire graduates instead of workers with intermediate levels of education, as graduates 
have ‘more of the same’ skills. in the general labour market, jobs at the intermediate level are 
thus available for graduates, so that even the least skilled graduates have a high probability 
of finding acceptable jobs in terms of pay and job quality (see fig. 5.1). 

figure 5.1 illustrates how this conceptualisation of the labour market for graduates might 
look. 

Figure 5.1
Four labour market segments and available jobs for graduates.
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Graduates entering the labour market can potentially take jobs in two labour market 
segments, which are subdivided into two levels. Graduates can accept a graduate-level 
job related to the occupational domain of their field of study or outside this domain (the 
general labour market). the same applies for intermediate-level jobs. here, graduates can 
also take up a job related to the occupational domain of their field of study or in the general 
labour market. the downward arrow on the left side indicates the decreasing level of skill 
required of these workers. the argument here is that for some intermediate-level jobs in the 
field-specific occupational domain, the skills higher-educated workers bring are not suited 
(indicated by the diagonally striped area). Consequently, these jobs are not available for 
graduates despite their higher level of education, leaving some graduates with low field-
specific skills unemployed. We therefore expect that high field-specific skills also protect 
graduates against unemployment (hypothesis 4). We therefore further expect the protective 
effect of field-specific skills against unemployment to be higher when excess supply of 
graduates in the respective occupational domain is higher (hypothesis 5). the limitations 
to graduates’ opportunities to crowd out lower-educated workers are expected to be far 
less pronounced in the general labour market. We therefore expect the protective effect 
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of academic skills against unemployment to be significantly weaker than the protective 
effect of field-specific skills (hypothesis 6). however, here too we might expect that the 
protective effect of academic skills against unemployment to be higher when excess supply 
of graduates in the general labour market is higher (hypothesis 7).

5.4 data

our analysis is based on original and representative data from the refleX and heGeSCo 
surveys among graduates from 17 european countries.31 the questionnaire was sent to 
higher education graduates 5 years after graduation. our sample contains 11,552 individuals 
for the estimation of the probability of being unemployed, and 11,129 individuals for the 
estimation of the probability of being overeducated.

in the questionnaire, respondents were asked to rate their level of 19 different skills 
on a scale from 1 (very low) to 7 (very high). two of these skills, ‘mastery of own field or 
discipline’ and ‘analytical thinking’ used in this study to proxy field-specific and academic 
skills, respectively. ‘mastery of own field or discipline’ refers to graduates’ level of theoretical 
and practical knowledge in their own field and to the ability to apply this knowledge in 
practice. analytical thinking, on the other hand, refers to the ability to generalize from a 
concrete problem to abstract ideas, and to manipulate these ideas to arrive at a solution, not 
only to the original problem, but to a whole class of similar problems. these skills match our 
definition of field-specific and academic skills quite well.

our definition of the dependent variables is straightforward. We consider an individual 
unemployed if that individual had been actively trying to obtain paid work in the four weeks 
preceding the survey but was not in paid work at the time of the survey. With regard to 
overeducation, we asked respondents to indicate the type of education most appropriate 
to their job.32 We consider graduates overeducated if the appropriate type of education for 
their job is below tertiary level.

We use the unemployment rate among graduates at the time of the survey as a proxy 
for labour market conditions. in order to test our hypotheses, we include two different 
unemployment rates in our models: (1) the unemployment rate among graduates in the 
respondent’s country, and (2) the unemployment rate among graduates in the respondent’s 
field of study within that country. the former is a good proxy for excess supply in the general 
labour market, as every unemployed graduate can compete for jobs in the general labour 
market. the latter is a proxy for excess supply in the occupational domain related to a particular 
field of study. due to the specificity of skills required, only graduates of the respective field of 

31 the refleX survey (the flexible professional in the knowledge Society) was conducted in 2005 among 15 
european countries and Japan. the heGeSCo survey (higher education as a Generator of Strategic Competences) 
is the extension of refleX to four new eU member states and turkey conducted in 2009. in our analysis, we focus 
only on european countries to ensure comparability. We excluded Sweden and portugal because their survey 
design substantially deviated from the rest of the survey. for the remaining countries, we include only individuals 
who were less than 36 years old at the time of the survey to avoid unobserved pre-university labour market 
experience influencing the results. moreover, we exclude all individuals who were not living or working in their 
home country at the time of the survey or who enrolled in further education after the initial education they 
reported on. the number of observations per country varies between 382 and 995. 

32 for a discussion on measurement issues in assessing overeducation, see van der velden and van Smoorenburg 
(1997), dolton and vignoles (2000) and hartog (2000). 
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study can enter competition for jobs in the occupational domain related to a particular field 
of study. both unemployment rates are calculated on the basis of the combined refleX and 
heGeSCo data as posterior means.33 their values per country and field of study are displayed 
in table 5.1. in the probit regressions, we include the unemployment rate in the occupational 
domain of a particular field of study (the field-specific unemployment rate within a country) 
as the deviation from the overall unemployment rate (the country-level unemployment rate), 
and we include the overall unemployment rate as the deviation from the unemployment 
rate of the whole sample. this ensures that both unemployment rates are uncorrelated and 
brings advantages concerning the interpretation of the regression results, as pointed out 
in the next section. note that using international variation for the identification of effects 
of skills and their interaction with labour market conditions has advantages over national 
studies, but also obvious limitations. the main advantage is that measures generated from 
international data offer variation usually unavailable within a single country and provide 
insight into long-term, general equilibrium effects. a clear limitation of cross-country, cross-
field evidence is the possible omission of country-level and field-level variables, such as 
institutional differences in ability sorting or employers’ beliefs. this makes identification of 
effects less clean than in studies exploiting changes within countries and fields over time.

Table 5.1
Overall unemployment rates and unemployment rates in the occupational domain of particular fields of 
study per country

Mean ED HU SJI BL SMC EMC AV HW SE
Austria 4.3 2.4 6.1 4.4 4.5 3.6 3.2 5.8 4.8 3.7
Belgium 2.2 1.9 3.3 2.2 1.1 3 2 2.1 1.2 1.9
Czech Republic 2.6 3.1 3.9 1.6 1.9 2.6 2.1 2.5 2.6 2.1
Estonia 1.9 1 2.3 1.7 1.2 1.2 1.1 2.3 2.4 2.5
Finland 4.4 4.4 4.9 3.3 4 4.1 3.1 3.5 5.8 6.5
France 7.6 6.6 10.5 8.7 8.2 9.7 5.7 7.2 5.9 7.5
Germany 4.8 4.7 5.9 4.7 4.1 7.3 4.6 4.1 3.8 4
Hungary 5 6.7 4.2 5.3 4.9 4.6 4.5 4.9 4.1 5.9
Italy 7.6 9 10.2 9.1 7.4 8.4 3.6 8.1 6.6 7.4
Lithuania 3.2 3.8 4.4 2.7 2.7 2.8 2.7 - 2.9 3
Netherlands 4.2 2.6 6 4 3.6 6.1 3.5 4.7 2.8 4.1
Norway 2.7 2.4 3.3 3 2.1 2.5 2.2 2.6 2.1 3.1
Poland 2.2 3.3 2 1.5 2.1 2.3 1.7 2 1.8 1.8
Spain 8.9 9.8 12.5 9.9 7.8 10.3 5.1 11.3 7.5 8
Slovenia 3.8 3.9 4.1 3.3 3.6 3.5 2.4 5.1 1.6 5.4
Switzerland 4.4 3.6 5.2 5.3 4.2 6.4 3.2 4.3 3.1 -
United Kingdom 3.6 2.7 5.6 3.5 3.3 2.6 3.8 4 2.5 3.8

Note: Values are posterior means derived from REFLEX/HEGESCO data. ED=Education, HU=Humanities 
and Arts, SJI=Social Sciences, Journalism and Information, BL=Business, Law, SMC=Science, Mathematics 

33 When using posterior means instead of simple means, the mean country unemployment and the mean field-
specific unemployment are corrected for reliability by shifting toward the Grand mean, depending on the number 
of observations within each country and field of study.
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and Computing, EMC=Engineering, Manufacturing and Construction, AV=Agriculture and Veterinary, 
HW=Health and Welfare, SE=Services. “-” stands for no observations.

as control variables, we use only variables which influence the probability of being 
overeducated or unemployed, because of signalling or network effects, but which are not 
necessarily outcomes of skills. We include gender, age, age squared, a dummy for whether the 
father has a higher education, a dummy for whether the respondent had a master’s degree 
or equivalent,34 a dummy for whether the respondent had study-related work experience 
during higher education, and a dummy for whether the respondent had non-study-related 
work experience during the higher education period.35

5.5 estimation results and discussion

in this section, we present our estimation results using pooled probit models. for both 
dependent variables, i.e., the probability of being overeducated as well as the probability of 
being unemployed, we estimate three models.

in model 1, the labour market mismatch, MM, of graduate i is estimated as follows:

    

(1)

 iiccfiii XucufacadspecMM 1151413121110* εββββββ ++++++=  

[ ]0*1 >= ii MMMM  
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where MMi is either 1 if unemployed or 1 if overeducated, depending on the mismatch 
examined. MMi* is the latent variable underlying the probability of being unemployed or 
overeducated. Speci is the respondent’s level of field-specific skills, acadi is the respondent’s 
level of academic skills (analytical thinking), ufcf is the unemployment rate in the occupational 
domain of the field of study, ucc is the overall (country-level) unemployment rate, and Xi is 
our vector of controls.

model 2 (equation 2) is our preferred model which tests our hypotheses. here, we 
additionally include the interaction term of field-specific skills with the unemployment rate 
in the occupational domain of the field of study, specxufi, as well as acadxuci, the interaction 
term of academic skills with the overall unemployment rate. negative coefficient β21 in 
combination with negative coefficient β25 would indicate that the protective effect of field-
specific skills against unemployment (or overeducation) increases with the degree of excess 
supply of graduates in the occupational domain of the field of study. negative coefficient 
β22 in combination with negative coefficient β26 would indicate that the protective effect 

34 note that the respondents in the survey completed their study before the bologna process. Strictly speaking, 
we are talking about second-level higher education degrees at iSCed level 5a allowing direct access to doctoral 
studies. for convenience however, we refer to this as a master’s degree or equivalent. the reference category 
is a degree at iSCed level 5a not offering direct access to doctoral studies (usually this is similar to a bachelor’s 
degree). 

35 descriptive statistics for all variables used in the multivariate analysis can be found in table 5.6 in the appendix. 
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of academic skills against unemployment (or overeducation) increases with the degree of 
excess supply of graduates in the general labour market.

(2)
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model 3 (equation 3) includes two additional interaction terms between skills and 
unemployment rates; they test whether field-specific skills also interact with the overall 
unemployment rate, specxuci, and whether the effect of academic skills depends on field-
specific labour market conditions, acadxufi.36
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for the interpretation of the coefficients of the main effects of skills in model 2, it is important 
to keep in mind that the unemployment rate in the occupational domain of a particular 
field of study is expressed as the deviation from the overall unemployment rate, and that 
the overall unemployment rate is expressed as the deviation from the unemployment rate 
of the whole sample. this means that the averages of these two variables are each zero. 
Consequently, the main coefficients of skills in model 2 represent the effect of skills when the 
respective unemployment rate is average.

Overeducation
table 5.2 presents the estimation results of the models, with the probability of being 
overeducated for one’s job five years after graduation as the dependent variable. model 1 
shows that, on average, both types of skills are negatively related to the probability of being 
overeducated.37 for the average person in our sample, a one-standard-deviation increase in 
field-specific skills reduces the risk of being overeducated by 1 percentage point to 6.1%. a 
one-standard-deviation increase in academic skills reduces the risk of being overeducated 
by 1.4 percentage points to 5.7%.

both unemployment rates are positively related to the probability of being overeducated 
for one’s job. moreover, as expected, both the coefficient of the interaction of academic 
skills (‘analytical thinking’) and the overall unemployment rate, as well as the coefficient of 
the interaction of field-specific skills (‘mastery of own field’) and the unemployment rate 
in the occupational domain of the field of study, are negative and significant at the 5% 
level in model 2. this indicates that when the degree of excess supply of graduates in the 
general labour market is higher, the protective effect of academic skills against the risk of 
overeducation is also higher. Similarly, the protective effect of field-specific skills against the 

36 We also ran all six models including field of study dummies; this did not substantially change the results.
37 We also tested whether graduates working in jobs that match their level of education have higher skills because 

they receive more training than those who are overeducated (van Smoorenburg and van der velden, 2000). We 
therefore reran our estimation once with hours of training in the past weeks and once with a dummy indicating 
participation in training in the past 12 months to account for the effect of training on skills. including these 
variables did not substantially change the coefficients of our variables of interest, indicating that our skill variables 
are not picking up training effects. 
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risk of overeducation is higher when the excess supply of graduates in the occupational 
domain of the field of study is higher.

Table 5.2
Probability of being overeducated five years after graduation

  Model 1 Model 2 Model 3
Mastery of own field -0.076*** -0.077*** -0.077** 
(standardized) (0.019) (0.019) (0.019)   
Analytical thinking -0.101*** -0.099*** -0.100 ***  
(standardized) (0.019) (0.019) (0.019)   
Overall unemployment rate 0.101*** 0.098*** 0.098***

(0.008) (0.008) (0.008)   
Unemployment rate in occ. dom. of field of study 0.073*** 0.070*** 0.070***

(0.014) (0.014) (0.015)   
Overall unemployment rate X Analytical thinking -0.019** -0.021** 

(0.008) (0.009)   
Unemployment rate in occ. dom. of field of study X -0.030** -0.030** 
Mastery of own field (0.014) (0.015)   
Unemployment rate in occ. dom. of field of study X -0.006   
Analytical thinking (0.015)   
Overall unemployment rate X Mastery of own field 0.006   

(0.009)   

Controls included yes yes yes
       
Pseudo R-squared 0.067 0.069 0.069
N 11129 11129 11129

Note: Coefficients reported are estimates from a pooled probit, robust standard errors in parentheses 
(significance levels *** 0.01, ** 0.05, * 0.1). Controls included are gender, age, age squared, father having 
higher education, respondent having a second-level degree, study-related work experience during higher 
education, and non-study-related work experience during higher education. Data: REFLEX/HEGESCO.

table 5.3 (for field-specific skills) and table 5.4 (for academic skills) show the predicted 
probabilities of being overeducated for different skill levels and unemployment rates, 
holding all other variables fixed at their means. the difference of the probability of being 
overeducated between graduates with high and low levels of field-specific skills is smaller 
when excess supply of graduates in the occupational domain of the field of study is lower. 
Similarly, the difference of the probability of being overeducated between graduates with 
high and low levels of academic skills is smaller when overall excess supply of graduates is 
lower. our estimation results therefore support our hypotheses 2 and 3.

model 3 shows that the interaction term of field-specific skills and the overall 
unemployment rate, as well as the interaction term of academic skills and unemployment 
in the occupational domain of the field of study, are not statistically significant. this 
suggests that fluctuations of the unemployment rate in one labour market segment does 
not affect job competition in the other labour market segment. in other words, the level of 
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protection against the risk of overeducation afforded by field-specific skills does not depend 
on overall excess supply of graduates. moreover, the level of protection against the risk of 
overeducation afforded by academic skills does not vary with the degree of excess supply of 
graduates in the occupational domain of the field of study. 

Table 5.3
Probability of being overeducated for different levels of field-specific skills and unemployment in occupational 
domain of field of study (other variables fixed at mean)

  Low field-specific skills (1 
std. dev. below average)

High field-specific skills (1 
std. dev. above average)

Difference

Low unemployment in occ. domain of a field 
of study (2% below average) 6.5 4.8 -1.7
Average unemployment in occ. domain of a 
field of study 8.5 6.4 -2.1
High unemployment in occ. domain of a field 
of study (2% above average) 11.1 8.4 -2.7

This table shows the predicted probability of being overeducated five years after graduation evaluated at 
different levels of field-specific skills and unemployment rates in the occupational domain of a field of study. 
Own calculations.

Table 5.4
Probability of being overeducated for various levels of academic skills and overall unemployment (other 
variables fixed at mean)

  Low academic skills (1 
std. dev. below average)

High academic skills (1 
std. dev. above average)

Difference

Low overall unemployment (2% below average) 6.3 4.2 -2.1
Average overall unemployment 9.2 6.3 -2.9
High overall unemployment (2% above average) 13.1 9.3 -3.8

This table shows the predicted probability of being overeducated five years after graduation evaluated at 
different levels of academic skills and overall unemployment rates. Own calculations.

 
Unemployment
table 5.5 presents the estimation results for the probability of being unemployed five years 
after graduation. the estimation results in model 1 show that graduates who have high field-
specific skills have a lower probability of being unemployed than those who have a lower 
level of field-specific skills. for the average person in our sample, a one-standard-deviation 
increase in field-specific skills lowers the chance of being unemployed by 0.8 percentage 
points to 2.2%.38 this finding confirms hypothesis 4 with regard to the protective effect of 
field-specific skills against unemployment. the coefficients of the interaction terms in neither 
model 2 nor model 3 are statistically significant. We thus find no support for hypothesis 5 
that the protective effect of field-specific skills against the risk of unemployment varies with 
excess supply of graduates in the occupational domain of the field of study.

further, the effect of academic skills on the probability of being unemployment five 
years after graduation is insignificant, which supports hypothesis 6. moreover, we do not 
find that the effect of academic skills is related to any of the two unemployment rates. We 

38 for a table with marginal effects see table 5.8 in the appendix.
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thus find no evidence in support of hypothesis 7. these results suggest that firms are always 
better off hiring graduates instead of workers with intermediate levels of education for jobs 
which require academic skills.

Table 5.5
Probability of being unemployed five years after graduation

  Model 1 Model 2 Model 3
Mastery of own field -0.124*** -0.128*** -0.128*** 
(standardized) (0.025) (0.025) (0.025)   
Analytical thinking 0.029 0.026 0.025   
(standardized) (0.024) (0.024) (0.025)   
Overall unemployment rate 0.088*** 0.089*** 0.089***

(0.011) (0.011) (0.011)   
Unemployment rate in occ. dom. of field of study 0.167*** 0.168*** 0.169***

(0.019) (0.019) (0.019)   
Overall unemployment rate X Analytical thinking 0.014 0.011   

(0.010) (0.012)   
Unemployment rate in occ. dom. of field of study X 0.016 0.012   
Mastery of own field (0.018) (0.019)   
Unemployment rate in occ. dom. of field of study X 0.008   
Analytical thinking (0.020)   
Overall unemployment rate X Mastery of own field 0.005   

(0.011)   

Controls included yes yes yes
       
Pseudo R-squared 0.068 0.068 0.068
N 11552 11552 11552

Note: Coefficients reported are estimates from a pooled probit, robust standard errors in parentheses 
(significance levels *** 0.01, ** 0.05, * 0.1). Controls included are gender, age, age squared, father having 
higher education, respondent having a second-level degree, study-related work experience during higher 
education, and non-study-related work experience during higher education. Data: REFLEX/HEGESCO.

5.6 conclusion

this paper focuses on two dimensions of the crowding out hypothesis by investigating the 
relationship between graduates’ skills and the risk of being employed in a job for which no 
tertiary degree is required, or being unemployed.

We find that competition for graduate jobs is related to skills, and this relationship is 
more intensive when the degree of excess supply of graduates is higher.

We establish a conceptual framework in which two labour market domains are 
distinguished: a labour market domain where field-specific skills determine the allocation 
of graduates to jobs (the occupational domain of a particular field of study), and a labour 
market domain where academic skills determine the allocation of graduates to jobs (the 



84

C h a p t e r  5

general labour market). in line with the crowding out hypothesis, we find that the protective 
effect of field-specific skills against the risk of overeducation depends on the degree of 
excess supply of graduates in the occupational domain of the corresponding field of study, 
and that the protective effect of academic skills against overeducation depends on the 
degree of excess supply of graduates in the general labour market.

in line with a conceptual framework which deviates from strict interpretation of the 
crowding hypothesis, and which incorporates the idea that the substitutability of the field-
specific skills of graduates and the field-specific skills of workers with intermediate levels of 
education is subject to substantial limitations, we find that graduates with low field-specific 
skills have a higher probability of being unemployed than graduates with high field-specific 
skills. We do not find this effect for academic skills. this supports the idea that field-specific 
skills of graduates and lower-educated workers really differ in nature, whereas the academic 
skills of graduates and lower-educated workers can be characterized as ‘more of the same’.

the results of this study are encouraging and give new insight into the workings of the 
labour market for graduates. We realize, however, that using cross-sectional data to test our 
conceptual framework can be only a first step. further research exploiting cyclical variation 
within fields and within countries over time is needed to better establish causality.
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appendix

Table 5.6
Descriptives of variables used in multivariate analysis (overeducation model)

obs % 
overeducated

Mastery of own 
field or discipline* 

Analytical thinking* age

      mean std.dev mean std.dev mean std.dev
Austria 520 10.9 5.8 0.9 5.8 1.2 31.6 0.09
Belgium 457 3.0 5.2 0.9 5.4 1.1 28.2 0.06
Czech Republic 943 2.9 5.6 1 5.5 1.1 28.6 0.05
Estonia 392 1.8 5 0.9 5.3 1.1 30 0.1
Finland 794 6.7 5 1 4.9 1.2 30.5 0.07
France 552 5.2 5.1 1 5.2 1 28.2 0.07
Germany 687 5.9 5.8 0.9 5.6 1.2 31.7 0.07
Hungary 648 16.1 5 1.1 5 1.3 29 0.07
Italy 843 14.7 5.2 1.1 5.5 1.2 31.5 0.06
Lithuania 382 5.2 5.1 1.1 5.2 1.1 28.7 0.1
Netherlands 842 6.4 5.3 0.9 5.4 1.1 29.1 0.06
Norway 804 4.4 5.3 0.9 4.7 1.4 31.4 0.07
Poland 697 4.0 4.9 1.2 5.2 1.3 29.6 0.05
Spain 622 18.5 5.2 1.1 4.9 1.3 29.8 0.09
Slovenia 995 10.7 5.2 1.2 5.2 1.2 30.8 0.06
Switzerland 778 10.3 5.4 0.9 5.6 1.1 31 0.07
United Kingdom 568 17.2 5.1 1.1 5.3 1.2 27.6 0.07
Total 11524 8.6 5.3 1 5.3 1.2 30 0.02

Note: * z-scores used in the regressions

Table 5.6
Descriptives of variables used in multivariate analysis (overeducation model), continued

% female % with higher 
educated father

% with study 
relevant work 

experience during 
higher education

% with non-study 
relevant work 

experience during 
higher education

% second level 
degree

Austria 49.1 21.8 71.1 63.3 89.5
Belgium 51.7 46.6 19.8 58 58.6
Czech Republic 49.3 34 45.9 66.6 88
Estonia 67.6 58.1 55 38.2 11.1
Finland 56.4 21.1 67.2 52.3 47.3
France 69.8 39 57.9 55.9 36.8
Germany 46.7 59.6 58.6 46.9 59.5
Hungary 62 24.8 29.3 37.7 35.5
Italy 53.2 16.6 17.9 37.4 92.2
Lithuania 63.6 42.1 37.3 43.1 34.3
Netherlands 60.6 38.1 37.4 71.9 27.5
Norway 57 46.9 55.5 54.4 37.5
Poland 56.8 27.8 24.5 36.7 67.6
Spain 64.5 21 19.6 32 58.8
Slovenia 69 24.1 58.2 67 4.2
Switzerland 37 46.9 50.2 45.1 61
United Kingdom 56.6 34.5 18.7 43.2 5.9
Total 56.7 34.1 43.2 51.1 49.3
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Table 5.7
Marginal effects of preferred models of overeducation and unemployment

  Marginal effect
Unemployment 
Mastery of own field -0.008***
(standardized) (0.002)
Analytical thinking 0.002

(0.002)
Overeducation 
Mastery of own field -0.010***
(standardized) (0.003)
Analytical thinking -0.014***
(standardized) (0.002)
Overall unemployment rate X Analytical thinking -0.005***

(0.001)
Field-specific unemployment rate X Mastery of own field -0.005***
  (0.002)

Note: All marginal effects are calculated on the basis of the pooled probit procedure used for producing tables 
2 and 3. The marginal effects of the interaction terms were calculated using the Ai and Norton (2003) inteff 
stata programme. Controls included are a dummy for being female, age, age squared, a dummy equal to 
one if father has higher education, a dummy equal to one if respondent has a second level degree, a dummy 
equal to one if respondent had study related work experience during higher education, and a dummy equal 
to one if respondent had non-study related work experience during higher education.   



87

ROA-F-2011/3

06
conclUSionS



88

C h a p t e r  6

6.1 Summary

this thesis examined the relationship between skills and the employability of university 
graduates. in particular, this thesis attempted to answer the following questions:

 y What are the trends that shape the labour market of graduates and how do they affect 
employers’ skill demand?

 y Which skills are most important in the graduate recruitment process?
 y how is students’ personality related to their field of study choice?
 y Which skills protect graduates against a slack labour market?

in this chapter, i summarize the answers to these four questions given in the respective 
chapters, and i will draw broader conclusions about the implications of the findings for indi-
viduals and universities.

6.1.1 what are the trends that shape the labour market of graduates and how do they 
affect employers’ skill demand?

the thesis set out with a discussion of the labour market of today’s graduates (Chapter 2). 
We brought forward the idea that various societal, economic and organizational trends are 
changing the work environment of graduates. a key concern which we tried to convey in 
this chapter is the changing demand for skills developed in higher education in terms of 
both character and level. 

We identified six trends which are at the core of the changing role of graduates in 
economic life. these trends are the knowledge society, increasing uncertainty, the ICT revolu-
tion, high performance workplaces, globalization, and the change of the economic structure. by 
changing the nature and range of tasks graduates are expected to fulfil in today’s economy, 
these trends generate new and intensify existing skill demands, which we summarized as 
professional expertise, flexibility, innovation and knowledge management, mobilization of 
human resources, international orientation, and entrepreneurship. 

in post-industrial societies characterized by the prominence of the service sector as 
opposed to the manufacturing sector, theoretical knowledge becomes central to innovation 
and policy formulation (bell, 1999). the emergence of the knowledge society increases the 
demand for knowledge workers (reich, 1992) whose tasks are complex, non-repetitive and 
non-routine (autor, levy and murnane, 2003). they can therefore not easily be replaced by 
rule-based information and communication technology (iCt). Chapter 2 argues that in order 
to deal with the demands of the knowledge society, graduates need to be equipped with 
the skills necessary to fulfil tasks which are at the heart of knowledge work. this entails: 1) a 
specific body of knowledge (the knowledge needed to solve occupation-specific problems, 
2) the ability to apply expert thinking (a collection of specific solution methods which vary 
with the problem at hand, levy, 2010), and 3) broad academic skills (e.g. analytical thinking, 
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reflectiveness, and the ability to see the limitations of one’s own discipline). We defined the 
combination of these three elements as professional expertise.39

in the past 40 years, we have witnessed the emergence of a labour utilization system 
which increasingly combines a core labour force with externally flexible workers. although 
university graduates have a higher chance of belonging to the valued core labour force than 
medium or low educated workers (diprete et al., 2006), an increasing number of graduates 
may have to deal with labour market related changes and uncertainty in the 21st century. 
being flexible is one way of absorbing some of this uncertainty. in Chapter 2 we sugge-
sted that the following skills contribute to flexibility: 1) the ability to deal with changes and 
uncertainty, 2) the ability to learn new things, and 3) employability skills (e.g. the willingness 
to invest in further education and training and the ability to plan and take responsibility for 
one’s own career).

the iCt revolution is probably one of the major drivers of the other trends identified 
in Chapter 2, such as globalization, the emergence of the knowledge society or the intro-
duction of high performance workplaces (bresnahan, brynjolfsson, and hitt, 2002). there 
is widespread consensus that the introduction of iCt into workplaces is skill biased – that 
it favours higher skilled workers. for repetitive, routine tasks – often performed by low and 
medium skilled workers – iCt can be seen as substituting labour as iCt is faster and cheaper 
than people in performing these tasks. With regard to knowledge work and professional 
expertise, however, iCt is mostly instrumental and complements labour (levy, 2010). While 
knowledge work is not replaced by it, iCt nevertheless often changes the tasks associated 
with knowledge work and therefore impacts the skill demand of the highly skilled. Chapter 
2 focused on iCt and its revolutionizing impact on the way data and knowledge is generated 
and diffused. it suggests that in order to manage, integrate and evaluate the vast amounts of 
data available today in a way that supports and facilitates innovation, graduates innovative/
creative skills, iCt skills and implementation skills.

it is widely believed that traditional bureaucratic management stifles innovation and is 
ill-equipped for globalization – the strengthening and acceleration of world-wide intercon-
nectedness. high performance work places are designed to make optimal use of the poten-
tial of knowledge workers by fostering team work, reducing hierarchical levels, and the 
delegation of responsibility to individuals and teams (betcherman, 1997). as a result, high 
performance work places sets high expectations on the mobilization of human resources. 
Chapter 2 demonstrates that if knowledge workers are required to optimally mobilize their 
own and others’ human capital, they need to have at least the following skills: 1) interper-
sonal skills (the ability to work in a team and communicate and cooperate effectively with 
diverse colleagues and clients), 2) self-management skills (the ability to work within budget 
and time constraints, leadership), and 3) strategic-organizational skills (the ability to act stra-
tegically towards the achievement of organizational goals). 

Globalization has changed the world of work of graduates in many ways. in Chapter 2 
we highlighted the extent to which globalization increases the demand for graduates’ inter-
national orientation. Globalization is characterized by fast flows of ideas, financial capital, 

39 in Chapter 3 we use a slightly different definition of professional expertise, one which focuses on occupation-
specific knowledge and skills, and which excludes broad academic skills. this was done in order to test the relative 
importance of these two components of professional expertise.
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goods, services and people across national borders. as a result, a substantial proportion of 
graduates’ regular customer contact, brainstorming and consultation with colleagues, and 
decision-making nowadays takes place across national borders or involves groups of people 
with diverse national backgrounds. the international orientation of today’s work life requires 
graduates to have: 1) a good proficiency of foreign languages and 2) intercultural skills (the 
ability to work with people from different cultural backgrounds and the ability to adapt to 
new cultural contexts).

over the last decades, the proportion of workers employed in small and medium enter-
prises has been growing. in combination with the flattening of hierarchies within firms and 
higher market uncertainty, this has increased demand for graduates who are comfortable 
with assuming responsibility and with contributing to the success of the organization 
through entrepreneurship. for high-wage countries whose key comparative advantage lies 
in the generation of knowledge and innovation, entrepreneurship, at the firm but also at 
the institutional level, is one of the main determinants of global competitiveness. Chapter 2 
proposes the following components of entrepreneurship: 1) the ability to identify commer-
cial risks and opportunities, 2) a good sense of cost awareness and 3) the ability to turn an 
idea into a successful product.

6.1.2 which skills are most important in the graduate recruitment process?

Chapter 2 laid out how economic and organizational trends affect the demand for various 
types of skills. in Chapter 3 we tested the relative importance of a selection of these types of 
skills for graduates employability by eliciting employers’ preferences in two discrete choice 
experiments. We were able to show that employers attach most value to Cv attributes which 
signal a high stock of occupation-specific human capital indicating low training costs and 
short adjustment periods; attributes such as relevant work experience and a good match 
between the field of study and the job tasks. in line with the preferences for Cv attributes, 
employers’ actual hiring decision is mostly influenced by graduates’ level of professional 
expertise and interpersonal skills. the latter finding emphasizes the role knowledge workers 
play in teams and networks, and indicates that occupation-specific knowledge and skills 
can only fully unfold their productivity in combination with interpersonal skills. other types 
of skills, such as commercial/entrepreneurial skills or innovative/creative skills are also in 
demand but are found to be less important in the recruitment of recent graduates. they can 
therefore not easily compensate for a lack of more occupation-specific human capital and 
interpersonal skills. this finding indicates that while nearly all graduates need to possess 
professional expertise and interpersonal skills, other types of skills lend themselves to speci-
alization and can be acquired by individuals according to their preferences and abilities.

6.1.3 how is students’ personality related to their field of study choice?

Chapter 4 related measures of personality traits to young adults’ field of study choice. earlier 
studies have shown that expected life-time earnings as well as preferences for subject matters 
are important determinants of field of study choice (berger, 1988; flyer, 1997; arcidiacono, 
2004; arcidiacono, hotz and kang, 2012; Wisfall and Zafar, 2013). as individuals with particular 
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personality traits a) enjoy some majors and related occupations more than others and b) are 
more productive in some majors and related occupations than others, i hypothesized that 
personality affects field of study choice. Supporting this hypothesis, Chapter 4 showed that 
the big five personality traits measured at age 14 have a significant influence on individuals’ 
field of study choice some 4 years later. for both women and men, higher emotional stability 
decreases the probability of choosing humanities in university. moreover, for both women 
and men higher levels of extraversion are associated with a higher probability of choosing 
law and a lower probability of choosing Science, technology, engineering or mathematics 
(Stem) in university. in addition, higher levels of conscientiousness increase both women’s 
and men’s probability of choosing medical Studies. there are, however, substantial diffe-
rences in how women and men sort into fields of study based on their personality. this is 
most apparent for fields of studies such as business, economics, Stem and medical Studies 
for which sorting of women and men seems to follow different rules. as elaborated by turner 
and bowen (1999), the reasons for this may be gender differences in the weights allocated 
to post-college opportunities or gender differences in labour market (dis-)incentives. for 
instance, the non-existent effect of disagreeableness on choosing business or economics in 
university for women is in line with Judge, livingston and hurst’s (2012) finding that, due to 
conventional gender roles, the wage returns to disagreeableness are higher for men than 
they are for women. 

in addition to investigating the relationship between individuals’ personality and their 
field of study choice, Chapter 4 shed light on the relative importance of personality and 
cognitive skills in this process. While cognitive skills are the primary driver of the probability 
of entering university, the effects of personality traits and cognitive skills are similar (i.e. the 
differences not statistically significant) with regard to field of study choice. in the case of 
sorting into Stem fields for men, being introverted is even more important than having high 
information processing ability.

6.1.4 which skills protect graduates against a slack labour market?

Chapter 5 examined how two aspects of professional expertise, field-specific and general 
academic skills relate to graduates’ employability. the crowding out hypothesis predicts 
that, in case of excess labour supply, graduates with the lowest skill levels ‘bump down’ and 
get allocated to jobs for which no higher education degree is required. in line with this hypo-
thesis, we found that the level of protection afforded by field-specific skills against the risk 
of overeducation is higher when the degree of excess labour supply in the occupational 
domain of the graduate’s field of study is higher. Conversely, academic skills afford more 
protection against the risk of overeducation when excess labour supply in the overall labour 
market is higher. in accordance with the idea that the substitutability of the field-specific 
skills of graduates and the field-specific skills of workers with intermediate levels of educa-
tion is subject to substantial limitations, we found that graduates with low field-specific 
skills have a higher probability of being unemployed than graduates with high field-specific 
skills. however, we did not find this effect for academic skills, supporting the idea that field-
specific skills of graduates and lower-educated workers really differ in nature, whereas the 
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academic skills of graduates compared to those of lower-educated workers can be charac-
terized as ‘more of the same’.

6.2 contribution and implications

in this section, i will highlight the main findings of this thesis. in addition, i will reflect on how 
strongly graduates’ employability depends on decisions made by universities and students 
relating to the form and content of study programmes.

Low skills have dire effects on graduates’ employability
one of the main findings of this thesis is its provision of new evidence for a logistic or concave 
relationship between skills and productivity. Graduates with low skills are very costly for 
employers and the productivity loss associated with hiring a graduate with low skills cannot 
be compensated by other team members with high skills (Chapter 3). moreover, graduates’ 
employability is strongly linked to their level of skills. these findings point to the existence 
of a minimum skill level which graduates need to possess with respect to each type of skill 
in order to be employable. Consequently, students have to consider their entire skill profile 
when making educational decisions. Students need to acquire at least the minimum level of 
each type of skill. they then can choose their specialization keeping in mind that some types 
of skill are more important for their employability than others.

the skill level employers consider to be the minimum in order for graduates to be 
employable varies with labour market conditions (Chapter 5). While graduates with higher 
skill levels always have a higher probability of finding a graduate job, this positive relation-
ship intensifies when excess labour supply increases.

Professional expertise and interpersonal skills are most important for graduates’ employability
a finding which runs like a common thread through this thesis is the salience of professional 
expertise for graduates’ employability. the importance of professional expertise for adequa-
tely performing graduate job tasks stems from the emergence of the knowledge society 
and the primacy of theoretical knowledge in today’s economy (Chapter 2). in contrast to the 
application of more pragmatic and contextual knowledge, knowledge work entails unst-
ructured decision making. Unstructured decisions concern important, novel, non-routine 
problems for which no established procedure exists for how to solve them. professional 
expertise – the combination of a specific body of knowledge, the ability to apply expert thin-
king and broad academic skills – is what enables graduates to adequately execute their jobs 
tasks which are complex, non-repetitive and non-routine. the strong position of graduates 
relative to other lower educated groups in the labour market can partly be traced back to 
the fact that they cannot be replaced by rule-based information and communication tech-
nology (iCt).

the results presented in Chapter 3 show, however, that professional expertise alone is not 
sufficient for graduates to be productive. interpersonal skills are as important for graduates’ 
employability as professional expertise and this strongly underlines the interdependence of 
knowledge workers in today’s workplaces. Graduate work is characterized by a high degree 
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of information-sharing and communication, not only in management level jobs but also in 
non-management level jobs. in teams with wide-ranging responsibilities, graduates have to 
make shared decisions, and this demands graduates to be able to integrate well into teams, 
communicate effectively, and to seek advice, information and support when appropriate. 
team members who do not have these skills present a serious threat to team productivity, 
which is reflected in the findings of Chapter 3.

Entrepreneurial, strategic and innovative skills mainly determine graduates’ later career 
advancement
entrepreneurial skills, strategic skills and creative skills affect recent graduates’ employability 
less than professional expertise and interpersonal skills do. from the employer’s perspec-
tive, these types of skills are not required for job tasks normally associated with entry-level 
positions. rather, employers argue that these general types of skills are important for gradu-
ates’ career development and their chances to get promoted to senior level positions. it may 
also be argued that these types of skills presuppose a deeper understanding about work-
place and product related issues than university students can have. Consequently, these 
types of skills are more efficiently developed after graduates have gained a few years of work 
experience. this does not mean, however, that types of skills such as entrepreneurial skills, 
strategic skills or creative skills are irrelevant for graduates’ initial employability. as pointed 
out earlier, belonging to the group with the lowest level of these skills severely works against 
graduates applying for junior positions (Chapter 3). despite the dominance of professional 
expertise and interpersonal skills in the recruitment process, employers prefer graduates 
who have at least a basic notion of entrepreneurship, strategy, creativity and innovation. 
furthermore, it is with regard to these latter skills that students can specialize according 
to their preferences and abilities, providing employers with a broad mix of skill profiles to 
choose from.

Short-term equals long-term employability
the discussion on short-term versus long-term employability is related to finding the right 
balance between graduates’ specific knowledge and broad academic skills. the curricula 
of study programmes can of course allocate different weights to these components. the 
potential trade-off between short and long-term employability is based on the assumption 
that while specialized knowledge gives graduates an advantage in the transition from initial 
education to the labour market by being instantly deployable, broad academic skills enable 
workers to switch jobs or careers if their specialized knowledge becomes obsolete.

this study does not provide an unambiguous answer to the question whether occupa-
tion-specific knowledge or academic skills provide a better basis for long-term employa-
bility. on the one hand, the results of chapter 3 show that occupation-specific knowledge 
and skills are a stronger determinant of a good start of graduates’ labour market career than 
broad academic skills. Quickly finding a job corresponding to the field of study may equip 
graduates with the occupation-specific experience and the training necessary to anticipate 
future market changes and to deal with them actively. moreover, to the extent to which 
employers select graduates who are able to contribute to the organizations’ long term 
success, the results of chapter 3 may reflect employers’ belief that a good predictor of short-
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term employability (e.g. high levels of occupation-specific knowledge and skills) is a good 
predictor of long-term employability. on the other hand, chapter 5 finds that academic skills 
are more important for graduates’ chances of finding a graduate job when excess graduate 
supply is higher. While this finding may stem from the larger pool of graduates employers’ 
can choose from when graduate unemployment is higher, it may also point to employers’ 
need to recruit graduates able to find creative ways of securing a firms’ survival in times of 
economic distress. there is therefore suggestive evidence that both types of skills are related 
to graduates long-term employability.

Employers’ preferences are diverse
The employer for graduate employment does not exist. Skill demand in jobs differs due to 
the characteristics of the job. moreover, skill demand differs because employers’ exposure to 
the trends we identified in Chapter 2 varies. however, these differences in job characteristics 
and exposure to trends are not captured by firm characteristics commonly used to describe 
employers. for example, while employers attach most value to professional expertise on 
average, some employers have a strong preference for graduates with broad academic 
skills and find graduates’ level of professional expertise less important. these employers 
may prefer employees who have high analytical skills and who can quickly acquire the firm-
specific professional expertise they need through internal training courses. in this context, 
one might expect the preference for broad academic skills to be related to firm size, as larger 
firms may have more sophisticated internal training programmes and more resources to 
invest in new employees’ initial work-readiness. however, employers’ preferences for gradu-
ates’ broad academic skills – and skill profiles in general – do not cluster according to firm 
size or any other of the background variables we collected, such as occupational field, 
economic sector, or the kind market the firm is operating on. 

this diversity of employers’ preferences has important implications for universities and 
students. i will elaborate on this in more detail below.

Abilities and labour market prospects are not the only factors influencing flows into technical 
fields of study
With regard to policies aimed at increasing the supply of graduates in fields of study such 
as engineering that are considered crucial for economic development, the findings of this 
thesis suggest that it is important to take individuals’ preferences for subject matters and 
work environments into account. for example, while cognitive skills such as math ability 
(for women) and information processing ability (for men) matter, sorting into Science, 
technology, engineering or mathematics (Stem fields) is also substantially influenced by 
individuals’ preferences for social interaction. individuals who have the right math skills for 
technical studies but are more extrovert have the tendency to choose fields of study such 
as law, where they expect higher rewards for their interpersonal skills and more opportu-
nity to find the kind of social interaction they enjoy. the current trend towards increasing 
customer and client interaction in all occupations, also technical ones, may in the medium or 
long term attract more extroverted individuals to Stem fields of study. Until then, however, 
moderate monetary incentives, such as tuition-fee waivers in the dutch context, will not 
substantially affect sorting into these fields of study.
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Implications for universities
the findings of this thesis have important implications for universities. the significance of 
professional expertise and interpersonal skills for graduates’ employability suggests that 
equipping students with these two types of skills should be considered a core task of initial 
higher education. Given the limited time available in higher education, this implies a trade-
off with regard to the development of other types of skills, such as entrepreneurial skills. 
While universities should make sure that graduates possess a certain minimum level of, for 
example, entrepreneurial and creative skills, further investment in these types of skills may 
be more efficient and effective after graduates have gathered a few years of work expe-
rience. this notwithstanding, universities should foster ways of teaching which enable 
students to develop several types of skills at the same time, such as problem-based learning, 
so that the trade-off between professional expertise and interpersonal skills on the one side, 
and entrepreneurial and creative skills on the other side, does not occur.

another important finding of this thesis is that employers’ preferences are very diverse. 
this has important implications for the skill profile and the breadth of professional expertise 
universities and students should strive for. both graduates and universities have to know 
their market well in order to make good skill formation choices. as the employer does not 
exist, there is no standard solution to the trade-offs implied in acquiring a particular skill 
profile. for universities, it is important to know which student flows they manage. on the 
one hand, this refers to keeping track of the kind of employers for which they educate gradu-
ates and the particular skill profiles these employers demand. on the other hand, univer-
sities face the challenge to align the skill profiles they are aiming to produce to students’ 
preferences and abilities. With regard study programmes in Stem fields, for example, this 
means equipping individuals who are on average more introvert with the level of interper-
sonal skills demanded by today’s graduate labour market. 

finally, while the policy debate on higher education often focuses on excellence and its 
role in innovation and economic development, the costs incurred by firms due to under-
performing employees are substantial. the detrimental effect of low skill levels on gradu-
ates’ productivity suggests that fostering graduates’ excellence must not be the only focus 
of higher education, and that guaranteeing that graduates possess the required minimum 
level of skills may even be more important. moreover, for graduates’ transition from educa-
tion to work to be smooth, universities have to provide graduates with qualifications which 
send a strong signal of employability to employers.

Implications for individual students
for individual students, the challenge is to choose their studies carefully. in this respect, 
prospective students, students and graduates have to be aware of the importance of a 
specific body of knowledge, the ability to apply this knowledge to novel problems, and the 
ability to work effectively in a team for their chances of getting a job within the envisaged 
field and at the adequate level. 

variation in the breadth of graduates’ professional expertise has important implications 
for the job options available to them when entering the labour market. While a large specific 
body of knowledge increases graduates’ chances to find a job within their field of study, high 
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levels of academic skills increase graduates’ employability in the labour market segment in 
which productivity depends on general skills (Chapter 5).

the implications of employers’ diversity for students in higher education are straight 
forward: employers demand a variety of graduate profiles which offers individuals some 
freedom with regard to educational and work-related choices. however, some graduate 
profiles are more employable than others and some trade-offs are worth making and some 
are not (Chapter 3). employers base their hiring decisions on low adjustment and training 
costs. as a result, students should invest in the types of skills which give them a comparative 
advantage in the kind of jobs they envisage to work in, given their preferences and abilities.

Universities are intermediaries between students’ preferences and abilities and employers’ 
demands
in sum, my conclusions must not be misunderstood as a plea to negate any other purpose 
of university education but graduates’ employability. this thesis is also not suggesting that 
young adults should be forced to acquire skill profiles which disregard their preferences and 
abilities. on the contrary. the literature on educational and occupational sorting, of which 
Chapter 4 forms part, emphasises the importance of a good fit between job tasks and indi-
viduals’ preferences and abilities for productivity. Universities may be seen as intermediaries 
between students’ preferences and abilities and employers’ demands. Universities have a 
strong advantage over individuals with regard to access to information on employers’ skill 
demand. from this advantage accrues an obligation to help students make good decisions 
about investments in their skill profile, even if this means limiting their choices. the main 
rationale behind this conclusion is straight forward: given the detrimental effects of unem-
ployment and the inability of finding a graduate job on earnings, job satisfaction and other 
related life outcomes, universities serve young adults best when equipping them with the 
skills they need to have a labour market career which corresponds to their expectations. 
the challenge is to develop curricula and teaching methods which best integrate students’ 
preferences and abilities into a skill formation process at the end of which will be employ-
able graduates.
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the question what makes university graduates employable is related to two phenomena 
which are high on the current international and european political agenda: graduate unem-
ployment and educational mismatch, i.e. being employed in a job which does not formally 
require a university degree.

Certainly, the overall labour market situation of university graduates is less vulnerable 
than that of individuals with lower levels of education. this does not mean, however, that 
the employability of university graduates does not merit examination: if university gradu-
ates are unable to find a graduate job they will accept jobs for which they are formally over-
qualified, indirectly affecting the labour market chances of individuals with lower levels of 
education, through processes of ‘crowding out’ and ‘bumping down’.

as pointed out in the introduction to this thesis, unemployment and educational 
mismatch are common problems among recent graduates: about one out of five european 
graduates is either unemployed or educationally mismatched. both of these outcomes not 
only negatively affect the financial situation of graduates, but also other aspects of well-
being, such as job satisfaction. this thesis finds that graduates’ ability to avoid unemploy-
ment and educational mismatch is related to the skills they possess. there is strong evidence 
that graduates who are unemployed or employed in jobs which do not require a university 
degree simply do not possess the skill level or the type of skill required by graduate jobs. 
employable graduates are thus graduates who possess the level, but also the types of skills 
employers need for their productive processes. 

Graduate unemployment and educational mismatch do not only have negative conse-
quences for individuals. they are also of broader societal relevance as a substantial portion 
of the costs of higher education is provided by the public. Consequently, apart from the 
individuals concerned, the public too has an interest in the returns to higher education to be 
in accordance with investments made. this is part of the reason why the concept of employ-
ability has become popular among policy makers in recent years. in particular, policy makers 
hope that increasing graduates’ employability – i.e. aligning skill supply with skill demand 
– will lower youth unemployment by solving existing supply shortages and by stimulating 
economic growth through technological and organizational change and innovation (oeCd, 
1999; european Commission, 2010; Council of the european Union, 2012; oeCd, 2013b).

the central theme of this thesis is the relationship between skills and university graduates’ 
employability. While chapter 2 identifies the skills which graduates are expected to have in 
the 21st century and examines why this is the case, Chapter 3 tests the relative importance 
of these skills in the graduate recruitment process. Chapter 4 finds that individuals’ persona-
lity traits are related to the types of skills individuals choose to acquire during their studies 
and proposes explanations for this relationship. Chapter 5 investigates the protective effect 
of different types of skills against unemployment and educational mismatch under various 
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economic conditions. the results are relevant for a) prospective students in higher educa-
tion – who have to make choices with regard to the types of skills they invest in, b) universi-
ties – which have to design curricula and trajectories which enable students to acquire the 
skills that make them employable, and c) policy makers – who have to define the framework 
of incentives which encourage universities and students to make employability an impor-
tant criterion in their decision making processes.

the main findings of this thesis are:
 y Low skills have dire effects on graduates’ employability;
 y Professional expertise and interpersonal skills are most important for graduates’ employa-

bility;
 y Entrepreneurial, strategic and innovative skills mainly determine graduates’ later career 

advancement;
 y Short-term equals long-term employability;
 y Employers’ preferences are diverse;
 y Abilities and labour market prospects are not the only factors influencing flows into technical 

fields of study.

most of the findings of this thesis support already existing findings, conclusions and argu-
ments using different methods and different data. for example, this thesis finds further 
evidence for the importance of occupation-specific skills for graduates’ employability, 
dismissing the persistent argument that in today’s fast changing world graduates merely 
need to have transversal skills such as the ability to learn.

Chapter 6 section 2 formulates the following implications of this thesis’ findings for 
universities and individual students:

Implications for universities
the significance of professional expertise and interpersonal skills for graduates’ employa-
bility suggests that equipping students with these two types of skills should be considered 
a core task of initial higher education. Given the limited time available in higher education, 
this implies a trade-off with regard to the development of other types of skills, such as entre-
preneurial skills.

While universities should make sure that graduates possess a certain minimum level of, 
for example, entrepreneurial and creative skills, further investment in these types of skills 
may be more efficient and effective after graduates have gathered a few years of work 
experience. this notwithstanding, universities should foster ways of teaching which enable 
students to develop several types of skills at the same time, such as problem-based learning, 
so that the trade-off between professional expertise and interpersonal skills on the one side, 
and entrepreneurial and creative skills on the other side, does not occur. 

another important finding of this thesis is that employers’ preferences are very diverse. 
this has important implications for the skill profile and the breadth of professional expertise 
universities and students should strive for. both graduates and universities have to know 
their market well in order to make good skill formation choices. as the employer does not 
exist, there is no standard solution to the trade-offs implied in acquiring a particular skill 
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profile. for universities, it is important to know which student flows they manage. on the 
one hand, this refers to keeping track of the kind of employers for which they educate gradu-
ates and the particular skill profiles these employers demand. on the other hand, univer-
sities face the challenge to align the skill profiles they are aiming to produce to students’ 
preferences and abilities. With regard study programmes in Stem fields, for example, this 
means equipping individuals who are on average more introvert with the level of interper-
sonal skills demanded by today’s graduate labour market.

finally, while the policy debate on higher education often focuses on excellence and its 
role in innovation and economic development, the costs incurred by firms due to under-
performing employees are substantial. the detrimental effect of low skill levels on gradu-
ates’ productivity suggests that fostering graduates’ excellence must not be the only focus 
of higher education, and that guaranteeing that graduates possess the required minimum 
level of skills may even be more important. moreover, for graduates’ transition from educa-
tion to work to be smooth, universities have to provide graduates with qualifications which 
send a strong signal of employability to employers.

Implications for individual students
for individual students, the challenge is to choose their studies carefully. in this respect, 
prospective students, students and graduates have to be aware of the importance of a 
specific body of knowledge, the ability to apply this knowledge to novel problems, and the 
ability to work effectively in a team for their chances of getting a job within the envisaged 
field and at the adequate level.

variation in the breadth of graduates’ professional expertise has important implications 
for the job options available to them when entering the labour market. While a large specific 
body of knowledge increases graduates’ chances to find a job within their field of study, high 
levels of academic skills increase graduates’ employability in the labour market segment in 
which productivity depends on general skills (Chapter 5).

the implications of employers’ diversity for students in higher education are straight 
forward: employers demand a variety of graduate profiles which offers individuals some 
freedom with regard to educational and work-related choices. however, some graduate 
profiles are more employable than others and some trade-offs are worth making and some 
are not (Chapter 3). employers base their hiring decisions on low adjustment and training 
costs. as a result, students should invest in the types of skills which give them a comparative 
advantage in the kind of jobs they envisage to work in, given their preferences and abilities.

the findings of this thesis and their implications have been presented to relevant stake-
holders on several occasions, for example during a round table discussion on employabi-
lity organised by the european association of institutions in higher education (eUraShe), 
during an internal seminar on employability and competences with staff responsible for 
teaching at the School of business and economics, maastricht University, in the form of a 
policy paper for the oeCd, and in an article for the microsoft futures magazine. moreover, 
chapter 3 is based on a study on graduates’ employability for the european Commission 
which will use the results in the european policy making process. Similarly, the conclusions 
of this thesis will inform future contract research performed by the authors and by other 
roa staff.
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