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CHAPTER 6 

Key competences for the public health workforce 

There is increasing recognition that a highly competent public health work force 
(PHWF) is crucial to determine and achieve national health goals and targets 
(WHO, 2006). However, due to financing policies, technological advances and 
consumer expectations demands on the workforce in health systems have changed 
dramatically over recent years. Not only has the number of health threats ex-
panded, but the strategies available to deal with them have also increased (Field-
ing, 1999). This has led to changes in the type and level of competences required. 
Thus, there is need to assess and regularly reassess the relevance of the compe-
tences and expertise currently needed and in anticipating future needs (WHO, 
2006), 
Beside changes in the society, the public health profession has undergone a major 
transformation as well. Until the 1990's, the term "public health" was rather 
narrowly defined, focusing mainly on epidemiological issues in the public health 
area (Frenk, 1999). At that time, the public health profession was primarily asso-
ciated with the area of social medicine. The introduction of the new public health 
concept has lead to the development of a multidisciplinary context, the promo-
tion of inter-professional work and team approach to health problems (De Leeuw, 
1995). Nowadays, the public health workforce consists of a wide range of disci-
plines, including physicians, epidemiologists, health managers, occupational 
health specialists, and health educators (Beaglehole and Dal Poz, 2003). Conse-
quently, the various types and grades of public health professionals that exist in 
different countries have their own specific competence requirements. 
However, common for all public health professionals is the 'population approach* 
that consists of a common core of ten essential public health functions (see table 
1.1)(US Department of Health and Human Resources, 1997). The core functions 
can be considered as a model for defining competency across the wide range of 
public health professionals (Gebbie and Hwang, 1998; Chauvin, 2001). 
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GENERAL INTRODUCTION 

Table 1.1 The ten essential public health functions (US department of Health and Human Re-

sources, 1997) 

The ten essential public health functions 

1. Monitor health status to identify community health problems 

2. Diagnose and investigate health problems and health hazards in the community 

3. Inform, educate and empower people about health issues 

4. Mobilize community partnerships to identify and solve health problems 

5. Develop policies and plans to support individual and community health efforts 

6. Enforce laws and regulations that protect health and ensure safety 

7. Link people to needed personal health services and ensure the provision of health care 

when otherwise unavailable 

8. Ensure a competent public health and personal health care workforce 

9. Evaluate effectiveness, accessibility, and quality of personal and population-based health 
services 

* ' * r ' 

10. Research for new insights and innovative solutions to health problems 

An example of an essential public health function and the corresponding key pub-
lic health competences is 'monitor health status to identify community health 
problems' that consist of the following competences: 
• 'define public health problems'; 
• 'use surveillance strategies'; 
• 'oversee a community assessment process'; 
• 'apply risk assessment techniques'; and 
• 'assessment of health service systems' (Chauvin, 2001), 
So far, a number of reports and studies have been conducted to identify a subset 
of the key competences needed for public health professionals that reflect the 
ten essential public health functions. Lists of key public health competences have 
been identified based on qualitative approaches, such as Delphi group rounds and 
focus groups (Sorensen and Bialek, 1991; de Leeuw, 1994; Ibrahim et al., 1995; 
Clark and Weist, 2000; Potter, 2000; Wright et aL, 2000; Allegrante et aL, 2001; 
Public Health Foundation, 2002; El Ansari et aL, 2003a; Kreitner et aL, 2003). 
The key competences represent a universal set of skills, knowledge and attitudes 
essential for public health practice in general that differ in level of mastery for 
front-line staff (nurses and other clinicians, health educators, counsellors), senior 
level staff (epidemiologists, bio statisticians, health planners, health policy annal-
ists) and management staff (Gebbie and Hwang, 1998; Allegrante et aL, 2001; 
Public Health Foundation, 2002). Five key competence areas are distinguished: 
data; society; psychosocial determinants of health; biological determinants of 
health; and organisational determinants of health (de Leeuw, 1994). 
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Recently, some studies have assessed the professional development needs of pub-
lic health professionals by survey. However, these studies are of a descriptive 
nature and focus either on a single country (Chauvin, 2001), a specific context, 
such as primary care (Freudenstein and Yates, 2001; Brocklehurst and Rowe, 
2003), or on the level of perceived proficiency (Todd Bartee et aL, 2003). 
Thus, previous public health research has focused mainly on the identification of 
key competences and the development of extensive lists for the various types and 
levels of public health professionals across countries. So far, not much attention 
has been given to the empirical analysis of the value of different types of initial 
competences when entering the public health labour market. A better under-
standing of the value of key competences in terms of economic performance could 
be a powerful aid to improved policy making (Borghans et aL, 2001). Training 
policies could be developed for schools to impart the type of competences that 
employers need, and to implement strategies to improve the supply of compe-
tences (Stasz, 2001). 
While the relationship between formal education and labour market outcomes is 
investigated extensively, only a limited number of studies have focused on skills, 
competences, and the labour market. 
It is on this point the research in this thesis aims to contribute: to investigate the 
value of different types of competences acquired in public health education when 
entering the labor market. The purpose of this chapter is to discuss previous re-
search on the conceptualisation and measurement of competences, labour market 
needs, and possible sources of competences. Substantial changes in labour market 
needs for competences may lead to a mismatch if the supply of competences does 
not transform or changes at a different pace than demand. A mismatch between 
required and acquired competences may lead to underutilization of competences 
in the labour market. We describe the consequences of a mismatch. Finally, this 
chapter highlights the aims and outline of the study. 

The concept of competences 

There is a wide variety in definitions and meaning of professional competence 
that is easily prone to misunderstandings (van Loo and Semeijn, 2001). The oldest 
found definition of competences is provided by McClelland (1973), who views 
competences as "any psychological or behavioural attributes associated with suc-
cess". In the last decades, the meaning of the term competences has transformed 
towards more context-sensitive definitions (Stoof, 2002). An example is "an inte-
grated set or combinations of skills, knowledge or attitudes that is needed to ef-
fectively perform in a specific context" (Tigelaar, 2004). 
In economic science, however, the measurement of competences is a relatively 
new topic. In the past, the concept of competences was (and is) often exchanged 
with 'skills' or 'qualifications' (van Loo and Semeijn, 2001). "Key skills" or "key 
competences" are often defined as all characteristics and traits that enhance 
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productivity of workers (van Loo and Semeijn, 2001). In this view, the exact 
meaning of competences is not that important as long as it affects productivity. 
Other operationalisations that are easily mixed are individual competences either 
as a capability or as shown behaviour (see table 1.2) (Jansen, 2002). Both defini-
tions have been criticised. On the one hand it is argued that capability is not the 
same as competency, but rather a latent trait and that cognitive capability are 
considered as someone's 'hardware' wheras competences refer to someone's 
'software'. On the other hand, competences are not the same as shown behaviour 
as a person may have more competences than shown due to organisational barri-
ers in a job. This relates to underutilization of skills. 

Table 1.2 Two meanings of competences (Jansen, 2002) 

As capability As (proven or shown) behaviour/ performance 

Disposition Effect 

Person bounded Situation bounded 

Derived Direct observable 

Be Do 

Resource Role 

Theoretical psychological construct-based Applicable in practice/ standards 

Work and Organisational psychology Business and management research/ 
Human Resource Management 

Thus, a generally accepted operationalization of the concept "competence" is 
missing (Heijden van der, 1998). Recently, some steps forv/ard have been made in 
integrating the various approaches towards competence and to create a better 
understanding. First, the iceberg model of Spencer and Spencer (1993) aims to 
solve the discourse between competence as capacity or as shown behaviour. This 
model combines both the observable and non-observable elements of compe-
tences, as well as the relation between generic and specific competences. The 
iceberg model has five layers and similar to an iceberg only the top layers are 
visible. These are the knowledge and skills that relate to tasks and work and that 
are easy to teach. These (job-specific) are often required for a specific occupa-
tion. The lower layers with self-concept, traits and motives are below sea level 
and relate to the generic skills that are broadly transferable to other jobs and 
situations that are more difficult to observe and measure. It includes interper-
sonal skills, problem solving, flexibility and motivation (Spencer, 1993). 
Another recent approach is the boundary approach of competence that is a visual 
and conceptual representation tool to define competence within a specific con-
text by making five choices (Stoof, 2002). This approach allows for all kinds of 
competence, and systematically the boundary is shaped based on decision-
making. For example, a choice has to be made to what extent competence is con-
sidered as something that can be taught or rather as a personality characteristic 
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(1). Other choices concern: personal versus task characteristics (also referred to 
as input and output) (2); individual versus organisational competence (3); specific 
versus general competence (4); and levels of competence versus competence as a 
level (5) (Stoof, 2002). 
In this thesis, we adopt a context-sensitive approach (Stoof, 2002). We define 
competences as an integrated set or combinations of skills, knowledge or atti-
tudes that is developmental, impermanent, and needed to effectively perform in 
a specific professional context (Epstein, 2002; Tigelaar, 2004). Furthermore, we 
make a distinction between generic and specific competences. We define generic 
competences as a combination of higher cognitive (academic) skills and interper-
sonal skills that are broadly transferable across work settings. Higher cognitive 
(academic) skills are related to the recall or recognition of knowledge and the 
development of intellectual abilities and skills (Bloom, 1956). Interpersonal skills 
are those specific communication skills involved in dealing with and relating to 
other people largely on a one-to-one basis (McConnell, 2004). Specific compe-
tences refer to specific, often codified, knowledge and skills that have specific 
value for one, or a narrow range of jobs (Nordhaug, 1993). In the following, we 
describe the current state of the art of research on competences in relation to 
labour market outcomes. 

Labour market demands for competences 

The demand for competences is rapidly changing and the globally growing knowl-
edge economy can be regarded as both the cause and effect (OECD, 2001). As a 
result, the knowledge and information workers, who require higher education 
levels, have become increasingly important in comparison to manual workers 
(Drucker, 1969). Developments like globalisation, information and knowledge 
intensity and computer and information networks have accelerated skill require-
ments as well as the need to continuously adapt these competences (OECD, 
1996a). Due to these pressures for change emerging from the division of labour, 
difficulties arise in matching specific competences and job tasks. It is argued that 
employers therefore tend to value broad academic competences and flexible atti-
tudes of graduates more and more (Saunders, 2000). Other generic competences, 
such as information technology skills, problem solving and communication skills, 
have been identified as acquiring importance (Borghans et al., 2001; Stasz, 2001; 
Handel, 2003; Dickerson and Green, 2004). Although this trend is observed in gen-
eral, the importance of specific versus more generic competences for the aca-
demic labor market varies by type of sector and occupation (Silver, 1988). It is 
shown that specific competences acquired in higher education create a compara-
tive advantage for graduates working inside their own field and are better paid 
than jobs outside one's field (Heijke et al., 2003a). 
However, valid and reliable methods of measurement of competences are com-
paratively underdeveloped (Borghans et al., 2001). Studies on competences have 

12 



GENERAL INTRODUCTION 

used direct or indirect measures, such as uniform tests, held qualifications, re-
quired level of education, amount of training, years of work experience, occupa-
tional title, case studies, or job analysis (Ashton and Green, 1996). Many of these 
indicators have their conceptual limitations. For instance, using required level of 
education may not be a perfect indicator of job skills requirements due to creden-
tialism (Borghans and de Grip, 2001). Another example is the often-used indicator 
'years of work experience' for measuring human capital, but this measure is also 
not without noise as the quality of work experience can vary a great deal (Green 
et al., 2003). Furthermore, studies that used more than one method of measuring 
competences do not always find the same conclusions (Borghans et aL, 2001). One 
of the limitations in survey data when comparing differences in the importance of 
competences is that there is a measurable degree of error present that has to be 
taken into account, especially as these are self-reported competences or subjec-
tive evaluations of competences. Thus, methodological issues regarding the vali-
dation of reliable and valid measurement of competences require attention. Be-
side the issue of the rising demand for competences and its measurement, there 
are also several debates on the sources of competences. In the following we will 
shortly describe the most important sources. 

Sources of competences 

Several sources of the competences people acquire and use at work can be identi-
fied (Green et al., 2001). Initial education is regarded as the major supplier of 
academic and cognitive competences (Stasz, 2001; OECD, 2005b). The content of 
curricula is associated with subject-matter areas that are broadly transferable to 
situations and circumstances outside school (Stasz, 2001). However, education is, 
by nature, a heterogeneous good providing a wide variety of types and levels of 
competences. Just like the demand for human capital is changing, consequently 
education is subject to change too. Under the influence of the accelerated transi-
tion to knowledge-based societies, the educational level of the population has 
grown in all Western countries (Groot and Maassen van den Brink, 2000). 
Despite the strong relation between education and competences, it is argued that 
the development and maintenance of cognitive competences is more complex 
than simply attending school or achieving a certificate of completion (OECD, 
2005b). Thus, learning does not stop when leaving initial education. It is widely 
accepted that work-based learning is important for both socialisation of workers 
and for the acquisition of knowledge that is difficult or even impossible to codify 
(Streeck, 1989). Employees must have the opportunity to practice and build these 
competences, while support and effective feedback is required and even essential 
(Osterman, 1994). Dreyfus and Dreyfus (1986) show in their model of professional 
development that five stages are distinguished when entering the labour market 
(see table 1.3). Their notion of skill stresses the importance of practice and is 
often referred to as professionalism in action. This involves knowledge, the appli-
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cation of that knowledge and the decision-making involved in the application. 
When an individual approaches towards the level of an expert, decisions become 
more intuitive, and are less easily understood at a cognitive level. In the follow-
ing, we describe the economic implications of mismatch. 

Table 1.3. Dreyfus model of professional development 

Novice~> 

Rigid, 

"context- free" 

application of 

rules and 

principles. 

Lacks coherent 

sense of overall 

task 

Advanced 
beginner-^ 

Able to modify rules 

and principles for 

specific situations, 

uses limited 

experience to assist 

in making 

judgements. Has 

trouble prioritizing 

Competent-» 

Uses goal-oriented 

thinking, carefully 

plans actions; able 

to prioritize pieces 

of evaluation of 

data, and to cope 

with 

contingencies; 

lacks speed and 

flexibility 

Proficient-» 

Uses intuition in 

combination with 

analytical 

reasoning; can 

develop and modify 

a plan of action 

based on presenting 

problems, past 

experience, and 

understanding the 

large picture 

Expert 

Works from 

intuition 

without 

conscious 

deliberation; 

performance is 

ongoing and 

spontanous 

The impact of a mismatch 

A danger of not, or not sufficiently, utilising competences is that it may lead to 
'skill atrophy', which is generally known as human capital depreciation. Also eco-
nomic and societal developments may cause job content to change and to out-of-
date knowledge in itself (van Loo et al., 2001). Several adaptations can be used to 
diminish the rate of depreciation of human capital. Learning by doing and work 
experience is increasingly recognised as an important channel for acquiring the 
new competences that employers themselves demand (Rosen, 1976; Eraut, 2001; 
Stasz, 2001). 
It has become clear that education and experience do not fix someone's skill level 
for life. Human capital depreciation represents a serious problem for individuals, 
social institutions and governments because it affects the economic and social 
return on educational investments and decreases productivity and economic 
growth (OECD, 2005b). Thus, factors within an individual or in the nature and 
level of skill demands can lead to differences in human capital acquisition, main-
tenance or significant depreciation during a career path (OECD, 2005b). When the 
demand for higher-level competences outpaces supply, this could result in a mis-
match. The same happens when the rise in educational attainment is higher than 
the growth of higher educated jobs. A skill gap might still occur if job skill re-
quirements are rapidly increasing while cognitive competences are stabilising or 
only modestly increase (Handel, 2003). 
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Education-job mismatches are known to affect a number of labour market out-
comes (Allen and van der Velden, 2001). So far, previous research has focused 
mainly on the negative effects of overeducation. On a macro-economic level, 
overeducation within the labour force leads to a loss of the overall economic pro-
ductivity. For individual workers, overeducation is assumed to lead to lower pro-
ductivity that is reflected in wage penalties (Hartog, 1989; Allen and van der Vel-
den, 2001; Buchel, 2002). It is assumed that as a consequence of frustration, 
overqualified workers have lower levels of job satisfaction (Tsang and Levin, 1985; 
Groot and Maassen van den Brink, 1997), greater intentions of job turn over 
(Tsang, 1991) and higher rates of absenteeism (Buchel, 2002). However, results 
are not always consistent as it has been found that overeducated workers tend to 
be more productive than their correctly allocated colleagues (Buchel, 2002). 
It is argued that economic science lacks a tradition of precise measurement of 
variables and is satisfied with a reasonable approximation (Groot and Oosterbeek, 
1994). For example, various broad measures have been used to assess schooling 
variables. However, a meta-analysis showed that the use of different definitions 
of overeducation yield inconsistent results (Groot and Maassen van den Brink, 
2000). This shows that results could be more or less biased depending on the op-
erationalization of educational mismatch. Each of these definitions has its limita-
tions (Hartog, 2000). For instance, self assessment typically has the disadvantage 
of subjectivity, while a definition based on job level or Dictionary of Occupational 
Titles (DOT) does not show the heterogeneity of detailed job requirements and 
may not be up-to-date (Green et al., 2002). 
Another issue is to what extent educational mismatch and skill mismatch arc 
lated concepts? If so, the competences that workers bring to the job are mainly 
acquired through education, and overeducation would imply skill underutilization, 
and undereducation a skill deficit (Groot, 2000). In this respect, mismatch could 
simply be measured by educational attainment (although measures are still not 
that uniform). If the opposite were to be true, workers with the same level of 
education could still possess different competences. Also, workers with different 
levels of education may have similar skill endowments if the lack of formal educa-
tion is compensated by the acquisition of competences through training and ex-
perience (Groot and Maassen van den Brink, 2000). In this perspective, compe-
tences are considered as a much wider term than educational attainment (Bor-
ghans and de Grip, 2000). 
Summarizing, there is a need for more attention to the measurement of mismatch 
and the relationship between education and skill utilization for understanding the 
process of skill gain and loss. So far, firm conclusions about educational and skill 
mismatch are held back by three difficulties: in measuring the job-specific com-
petences that workers acquire; in determining the competences that are required 
for current jobs, and finally in 'matching' the two kinds of evidence (Handel, 
2003). 

15 



CHAPTER 6 

Aim of the thesis 

The overall objective of this thesis is to investigate the value of competences 
acquired in public health education when entering the labor market. The follow-
ing research aims will be addressed. 
The first research aim is to identify the relative importance of key competences 
among master graduates in the transition of education to the labour market in 
three European countries. Measuring the importance of generic and specific key 
competences is challenging enough for any single country, let alone international 
comparisons. Up to now, there is limited information on the comparative distribu-
tions of key competences in countries. The question arises whether skill require-
ments are universal and change at the same pace across countries. To answer this 
question, we will specifically focus on the impact of the context within a country 
such as ongoing social developments on the demand side and changing curricula at 
schools of public health and expanded expertise of multiple disciplines in public 
health on the supply side. We focus on a group of entry-level master of public 
health graduates in Poland, the United Kingdom and the Netherlands to examine 
the match between education and job requirements in the public health field. 
The second aim that is dealt with in this thesis is to design and test an experimen-
tal approach for eliciting preferences of employers for the relative importance of 
key competences. Measuring competences is difficult, and different definitions 
and methods have been used, which may explain inconsistent results across dif-
ferent studies (Borghans et al., 2001). In this study, we present a new approach to 
measure the importance of key competences: choice-based conjoint analysis. Its 
advantage is that it elicits trade-offs, unlike explicit questions on a Likert scale, 
that allows for the interpretation of the results in terms of their relative impor-
tance (Vick, 1998). Choice-based conjoint analysis is proposed as an alternative 
and more robust measure of 'key competences' that better reflects the actual 
preference of employers for the type of competences that they like to see in 
graduates entering their organisation. 
In our study, the third aim is to explore wage-effects of multiple factors indicat-
ing human capital depreciation and accumulation in graduates from novice to 
expert. The importance of initial competences when entering the labor market 
not only depends on the current (and future) level of demand, but also by the rate 
of depreciation. These aspects in public health education have yet to be clarified. 
The aim of this study is to shed new light on the twin processes of human capital 
depreciation and restoration on wage growth after 10 years of graduation. We 
specifically test whether the effect of factors causing depreciation have a differ-
ent impact for graduates of public health/ health sciences as a field specific study 
compared to other types of graduates in studies that differ in their occupational 
scope. A self-administered questionnaire among master level graduates is used to 
monitor the labour market situation of each graduate after 1, 5 and 10 years after 
graduation 
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Finally, the fourth aim pursued by this thesis is to investigate the effect of a 
mismatch in education and competences and the job on job satisfaction for 
graduates entering the labour market. Understanding how workers perceive their 
job is important because it may give us more insight in labour market outcomes, 
like voluntary turnover or productivity. In fact, job satisfaction can be regarded as 
a summary measure to compare the current job to other labor market possibilities 
(Hamermesch, 2001). The aim of this study is to investigate the effect of skill 
mismatch and educational mismatch on job satisfaction among master level 
graduates less than one year after graduation. Some competences may contribute 
to more or less important job satisfaction when entering the job. To test whether 
specific competences matter, we examine the effect of possible mismatches of 
three types of competences: higher cognitive, discipline-specific and interper-
sonal competences. We use data from a mailed survey among two cohorts of 
Dutch graduates 

Outline of the thesis 

In the following chapters, we will elaborate on elements of the match between 
skill demand and supply, and focus specifically on graduates entering the labor 
market in order to address the question to what extent the initial education sys-
tem can satisfy the skill requirements of labor markets. To address our research 
aims, we use two sets of survey data. One data set consists of employers in Po-
land, the UK and the Netherlands (chapter 2 and 3) and the other is a data set of 
an annually held Dutch prospective labour market scanner among graduates of 
Maastricht University (chapter 4 and 5). 
Chapter 2 describes a comparative study among Poland, the UK and the Nether-
lands to identify preferences of employers for key competences for non-medical 
public health professionals entering the labour market. Specifically, we look at 
the importance of generic and public health specific competences and explain 
results within the country-specific context. In chapter 3, we introduce a new 
method for measuring the relative importance of competences, using the experi-
mental approach of choice-based conjoint analysis. The study is restricted to em-
ployers of entry-level academic graduates entering public health organizations in 
the Netherlands. In chapter 4, we investigate the longitudinal effect of human 
capital depreciation and accumulation on wage effects after ten years of gradua-
tion. We specifically test whether the effect of factors causing depreciation have 
a different impact for generic and professional studies. Chapter 5 deals with the 
effects of a mismatch of education and competences for three types of master 
graduates. We specifically look at the effect of a mismatch on job satisfaction. 
Chapter 6 discusses the main findings and conclusions, looks at the concequences 
of the chosen conceptualisation and methodology and provides suggestions for 
future research. 
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Abstract 

Constant changes in society and the public health domain force public 
health professionals into new roles and the development of new compe-
tences. Public health professionals will need to be trained to respond to 
this challenge. The aim of this comparative study among Poland, the UK 
and the Netherlands is to identify competence needs for Master of Public 
Health graduates entering the labour market from a European perspec-
tive. A self-administered questionnaire was sent to employers in the three 
countries, rating the importance of competency in public health on a 
master's level. In all three countries, interpersonal competences, like 
team working and communication skills, are rated as highly important. 
However, employers in the UK and Poland generally rate public health 
specific competences as much more important than their Dutch col-
leagues. It is concluded that while public health specific knowledge is 
providing a useful starting point for entry-level public health profession-
als, employers increasingly recognise the value of generic competences 
such as communication and team working skills. The results suggest a 
stronger emphasis on teaching methods that encourage active learning 
and the integration of skills, which is crucial for enhancing graduates' 
employability, and foster an open attitude to multidisciplinary working 
which is essentiaL in modern health care. 
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Introduction 

Processes like globalization, advances in life expectancy, rapid growth of knowl-
edge, and new public health paradigms (Clark and Weist, 2000; Martin-Moreno, 
2000; Wright et al., 2000) have changed the work context of public health profes-
sionals dramatically over recent years. Not only has the number of health hazards 
expanded, but the strategies available to deal with them have also increased 
(Fielding, 1999). 
Public health professionals will need to be trained to respond to this challenge. It 
is argued that a master's level training in public health is one essential compo-
nent, but on-the-job experience, training and continuous education are also im-
portant to respond to this challenge (Ibrahim et al., 1995). Learning by doing 
through work experience is increasingly recognised as an important channel for 
acquiring the new skills that employers themselves demand (Rosen, 1976; Eraut, 
2001; Stasz, 2001) and this means that learning does not stop after leaving initial 
education. However, it is argued that the extent to which public health profes-
sionals are able to acquire or improve competence, depends to a large extent to 
the level and type of competences acquired in initial education (Heijke et al., 
2003a). 
Up until recently masters degrees in public health have been structured around 
areas such as epidemiology, health policy, health promotion, health management, 
environmental health, human biology, and health economics (Fineberg et al., 
1994; Davies, 1996). Nowadays, courses also highlight the importance of compe-
tence in such areas as: statistical analysis and the use of computer programmes; 
the ability to access, manage and work with information; the ability to present 
and disseminate information in an effective manner; interview and communica-
tion skills; sensitivity to health inequalities; and social skills (Giles, 2001). 
This chapter provides new insights on the role of generic and public health spe-
cific competences during the transition from education to the labour market in 
three European countries. For the purpose of this chapter, we define generic 
competences as a combination of higher cognitive (academic) and interpersonal 
skills that are broadly transferable across work settings. The term 'specific com-
petences' in our chapter refers to the specific knowledge and skills needed in a 
profession, such as theoretical knowledge and knowledge of methods and proce-
dures in public health (Stasz, 2001; Heijke et al., 2003a). 
In view of these definitions, several studies have identified the key competences 
required by public health professionals. However, previous studies on key compe-
tences yielded only descriptive findings. One group of studies identified lists of 
universal public health competences using qualitative approaches, such as Delphi 
group rounds and focus groups (Sorensen and Bialek, 1991; Ibrahim et al., 1995; 
Clark and Weist, 2000; Potter, 2000; Wright et aL, 2000; Allegrante et aL, 2001; 
El Ansari et al., 2003a; Kreitner et al., 2003). Although qualitative approaches, 
like focus groups, are very useful in identifying perceived key competences, these 
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approaches preclude firm conclusions and have limited representativeness (Green 
and Kreuter, 1991). A second group of studies assessed the professional develop-
ment needs of public health professionals by survey. However, these studies fo-
cused either on a single country (Chauvin, 2001), a specific context, such as pri-
mary care (Freudenstein and Yates, 2001; Brocklehurst and Rowe, 2003), or on 
self-assessed competency (Bartee et al., 2003). Moreover, these studies were 
focusing on universal competences of the public health workforce as a whole, 
including nurses, laboratory staff and physicians. 
The study presented here goes one step further than simply reflecting the current 
status of all the key competences that are needed in the public health workforce. 
We asked employers in Poland, the UK and the Netherlands to rank key compe-
tences of non-medical public health graduates. We were also interested whether 
contextual or situational factors influenced the preferences for particular compe-
tences. 
Our chapter aims to compare the importance of the field-specific and generic 
competences for the employability of entry-level public health graduates in 
Europe. We defined an entry-level public health professional as a Masters gradu-
ate who has been working in a public health organization for less than a year. We 
focused on this group of public health professionals to examine whether there was 
a match between the competences gained in education and those required in the 
public health field. Through targeting this group we also attempted to avoid the 
influence of competences that had been acquired on the job. 

Background of the study 

The public health concept 

Public Health is often defined as 'the science and art of promoting health, pre-
venting disease, and prolonging life through the organized efforts of society1 

(Acheson, 1988). However, the concept is broad and used in a variety of ways. It 
not only refers to an activity, a discipline, an infrastructure, a scientific field of 
expertise, a philosophy and a sphere of work, but also to groups of professionals 
working in this field (Beaglehole and Dal Poz, 2003; Rooijmans and Benneker, 
2003). 
The development of the public health profession has followed developments in 
the understanding of what public health is. Until the 1990's, the term 'public 
health' was rather narrowly defined, focusing mainly on epidemiological issues in 
the public health area (Frenk, 1999). At that time, the public health profession 
was primarily associated with the area of social medicine. However, as the 
broader, multidisciplinary concept of public health has evolved (named the new 
public health), the public health profession has also needed to be redefined (De 
Leeuw, 1995). Nowadays, the public health workforce consists of professionals 
from a wide range of disciplines, including physicians, epidemiologists, health 
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managers, occupational health specialists, and health educators (Beaglehole and 
Dal Poz, 2003). The new public health has expanded to virtually every sector in 
society, from education to architecture and relies on the close interaction of pub-
lic health professionals (Rowitz, 1999; Clark and Weist, 2000). Although the im-
portance of the new public health is internationally recognised, it has not yet 
been adequately operationalized at country level. Many governing institutions do 
not have a clear definition of responsibilities and an explicit recognition of the 
central role of the public (Heller et al., 2003). Unsurprisingly, this lack of clarity 
over the nature and scope of public health has resulted in confusion about the 
nature and scope of the public health profession as well. 
In Europe, the attempt to define the public health concept and the public health 
profession have proved problematic because interpretations of public health vary 
significantly depending on the historical, cultural and political conditions within 
individual countries7 (Bury, 1999; McKee and Jacobson, 2000). Even at the EU 
level, the public health concept is rather vague (Cavallo, 1998). It fails to account 
for the societal component of public health and does not provide a comprehensive 
framework for the analysis of public health issues. This is mainly because the 
member states put low priority on the development of a unified definition of pub-
lic health (Mossialos and Permanand, 2000). 

Public health workforce in Europe 

All European countries have trained public health workers in the context of their 
own public health systems. These national differences in how public health is 
organised broadly fit into three categories (Davies, 1996; McKee and Jacobson, 
2000; Mossialos and Permanand, 2000). 
The first category consists of countries with insurance-based health care systems. 
These systems are characterised by a strong sense of individual responsibilities for 
health. This ethos prevails when it comes to defining the roles, functions and 
responsibilities in the public health area. An example is the Netherlands, where 
public health duties are executed by both private non-profit organisations and 
municipalities, with supervision and monitoring at regional and national level by 
the Health Care Inspectorate (European Observatory on Health Systems and Poli-
cies, 2005). Municipalities have the statutory responsibility to govern public health 
(Plochg et al., 2006). Originally, public health was the domain of physicians with a 
specialisation in social medicine, who successfully amongst other things intro-
duced vaccinations and pushed back unhealthy working conditions (Rooijmans and 
Benneker, 2003). However, since the mid 80s, disciplines such as epidemiology 
have become increasingly important in the Netherlands adding a new scientific 
dimension to the public health field. Since then, university-based public health 
bachelor and masters programs have emerged, whose curricula mirror this broad 
understanding, including studies ranging from biological health sciences, to behav-
ioural and social health sciences (Rooijmans and Benneker, 2003). Public health 
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education in the Netherlands, at institutions like the Faculty of Health Sciences in 
Maastricht University has been at the forefront of developing problem-based 
learning to encourage active learning and the integration of skills, 
The second category of public health systems are those countries with tax-funded 
health care systems. In these systems, public health is typically perceived as dis-
tinct from curative medicine, and the provision of public health services is seen as 
a government duty rather than an individual responsibility. An example of this 
type of system is the UK where public health falls under the responsibility of the 
National Health Service (NHS). Health protection, health promotion and screening 
programmes have traditionally been the three basic strands to public health in the 
UK. As in the Netherlands, senior public health posts in the UK NHS were tradi-
tionally exclusively the domain of medical doctors (Evans, 2003). In the mid 90's 
however, radical health care reforms and changing health demands in the UK has 
led to new roles in public health and challenged the traditional domination of the 
medical profession (Scally, 1996; El Ansari et a l , 2003b). Most significantly the 
notion emerged that the performance of the health system should be linked to the 
health status of the population. Thus, the NHS has needed to work in partnership 
with other agencies and sectors, to use community-based approaches and target 
risk groups at primary and secondary prevention. Presently, multidisciplinary non-
medical public health functions still need to be developed, but there is a lack of 
common understanding of what this encompasses (Scally, 1996; El Ansari et aL, 
2003b). The UK Faculty of Public Health Medicine (FHPM) now accepts non-
medical public health specialist pathways, although to date the majority of post-
graduate training in public health is aimed at medical doctors (El Ansari et al., 
2003b; Beaglehole and Bonita, 2004) and the primary- mode of qualification of 
specialists is still the FPHM examinations. The undertaking of a Masters in Public 
Health (MPH) graduates in the UK is often a mid career activity. 
The third category of public health systems can be found in the former socialist 
countries. Until recently, these countries relied on a unified approach to public 
health characterised by a combination of basic curative and preventive services 
under strong government control. Since 1990, these countries have turned away 
from central planning and introduced rigorous market reforms which extend to the 
health care sector (Leven, 2005). Poland is an example of this type of system is. 
Poland traditionally focused on sanitary inspection for the control of infectious 
disease with considerable success. Nowadays, public health in Poland is in a phase 
of transition due to the rapidly changing health demands and the fast introduction 
of reforms (Burazeri et al., 2005). A prime example is health promotion, which 
was previously left to sanitary and hygiene institutions at regional level, but 
nowadays has developed at the national level and is seen as an important part of 
health policy (European Observatory on Health Systems, 1999). As a former com-
munist country, public health research and training was traditionally located in 
medical universities, often within departments of hygiene or of social medicine 
(De Leeuw, 1995). Training based on the new public health is emerging in Poland 
and a broader range of teaching strategies, such as encouraging students to give 
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presentations of their work and small-group projects are being introduced. How-
ever, it is argued that structural barriers within the old communist public health 
training system are making change to training based on new public health con-
cepts challenging (Burazeri et al., 2005). 
The three countries given as examples above are all included in this study. Whilst 
they have very different Public Health systems, what they do have in common is 
that there has been a policy driven movement towards multidisciplinary public 
health function. What is unclear in all three countries however, is what compe-
tences are required from Masters in Public Health graduates to deliver these 
common policy aspirations. That is the question that is addressed in this study. 

Methods 

Data collection 

This study is a part of a large project designed to improve the employability of 
MPH graduates in Poland, the UK and the Netherlands. For the purpose of the 
project a questionnaire was developed to elicit from public health employers the 
relative importance of key competences. 
The key competences were selected based on a literature review, and focus group 
interviews. This process has been described in detail elsewhere (Czabanowska, 
2002; Smith et al., 2002). Briefly, however, aggregation of a comprehensive list 
led to the identification of 67 competences. Qualitative approaches further re-
duced the list of competences to 34 public health competence-items that employ-
ers consider essential for entry-level public health professionals. These 34 compe-
tences included both public health-specific and generic competences. The cluster 
defined as generic competences consists of both higher cognitive (academic) as 
well as interpersonal competences. Higher cognitive competences are a combina-
tion of learning abilities, analytical skills and problem-solving abilities that are 
broadly transferable to various contexts (Heijke et al., 2003a). Interpersonal com-
petences are those utilized in the process of accomplishing a task, such as com-
munication and team working skills. The second cluster, defined as public health 
specific competences, are competences related to gathering and understanding 
theoretical knowledge as well as methods and procedures specific to public health 
practice. Respondents were asked to rate how important it is for entry level pub-
lic health graduates to possess the 34 competences for their current job on a five-
point scale; 1) unimportant; 2) desirable; 3) important; 4) very important; and 5) 
excellent. Only one negative category was used as it was expected that respon-
dents would tend to ignore negative evaluations (Biesma et al., 2002). 
Additionally, questions about the socio-demographic characteristics of respon-
dents were included, such as their educational background, position and the type 
of health care organisation they work for. The data collection procedure was pi-
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loted in Poland for content validity using 22 experts who represented various 
groups of employers. 
While the differences in public health concept, profession and educational system 
in the Netherlands, the UK and Poland have been shown in this chapter, we did 
not give a definition of public health in the questionnaire. Rather, respondents, in 
all countries, were given freedom to interpret the term 'entry-level public health 
professional1 according to their own frame of reference. The reason for this was 
that including a definition of public health in the questionnaire could have 
prompted respondents to rate the competences implicit in such a definition as 
more important (de Leeuw, 1999). 

Respondents and settings 

Information about the socio-demographic characteristics of the respondents can 
be found in table 2.1, In the Netherlands and Poland, a random stratified sample 
was drawn from a database of around 1000 public health employers per country. 
The aim was to represent various types of public health organisations, including 
residential care organisations; community health care organisations; sanitary in-
spection; insurance companies; and governmental organisations. In the UK, it was 
not possible to draw a random sample due to a system wide reorganisation in pub-
lic health services at the time of the survey. A stratified sample of 167 public 
health professionals was selected from a database of around 700 public health 
professionals representing both organisations with solely public health duties and 
organisations who have a partial role in furthering the public health agenda 
through their work with communities. For the cross-country comparison, the dif-
ferent type of public health organisations were recoded into organisations ori-
ented at developing public health policy and public health action oriented organi-
sations. Employers were recoded into directors, managers and staff members. The 
overall response rate was 40% which is regarded as acceptable when comparing to 
other mailed surveys, especially among a group of employers who are difficult to 
reach (Halbertet al., 1998). 
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Table 2.1 Respondents' characteristics of the sample of Dutch, British and Polish employers 

(n = 548) 

Characteristics 

Type of public health organisation 

Application oriented 

Policy oriented 

Position within the organization 

Director of a public health organization 

Manager in a public health organization 

Staff member in a public health organization 

Country of origin 

Poland 

UK 

Netherlands 

* Due to missing values, totals may not add to 100% 

Data analysis 

In order to reduce the number of competences for analysis, a factor analysis was 
performed to identify the common underlying factors of the 34 competence-
items. Based on the criterion of eigenvalues greater than one, seven factors were 
extracted (see table 2.2). The seven factors combined explain 63% of the vari-
ance. We set the cut-off for factor loadings at 0.45 (20% overlapping variance). 
The following factors are identified: 1) public health specific; 2) teamwork and 
communication; 3) professionalism; 4) advocacy, negotiation, and conflict man-
agement; 5) project management; 6) deal and respond to changes; and 7) collegi-
ality and reflection. Then, for each factor, we calculated a sum score for both 
required and possessed skill level. We divided the sum score by the total number 
of items per factor and recoded the scores into the five original categories, with 1 
and 5 as the minimum and maximum value. To determine a relative rank order of 
the 7 key competences per country, a series of non-parametric tests was per-
formed, A sign test was used to analyse whether the median ratings of each pair 
of competences significantly differed and if they did differ, which one was ranked 
higher, or lower. Where there were no significant differences, the competences 
were assigned to the same rank level. Finally, an ordered logit regression was 
conducted to analyse the impact of various socio-demographic factors on the rat-
ing of each of the selected key competences. In particular, whether preferred 
competences differed with regards to country of origin, type of public health or-
ganisation, and the position of the respondent. 

Percentage (number) 

38.1% (209) 

61.3% (336) 
! 

41.6% (268) 

33.8% (185) 

17.3% (95) 

56.B% (311) 

9.5% (52) 

33.8% (185) 
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Table 2.2 Factoranalyses (PCA) with orthogonal rotation and eigenwaarde greater than one (fac 

torloadings lower than 0,45 and were therefore dropped). 

Key competences 
Public health 

specific 

Competence-items 

Ability to access and understand 

information regarding 

environmental and biochemical 

influences on health 

F1 F 2 F 3 F 4 F 5 F 6 

0.84 

access 
. / M.I 0.82 

/ . < 

UI;-.--' 
S ' I ^ . I . « . N . > 

Ability to understand the impact of 

health policy on the health of 

different demographic groups 

ion ̂ fe^^^sl^lgp^^^ ; -i • 

0.80 

0.76 

Ability to access and understand 

information regarding behavioural 

factors that influence health 

0.75 

1-1 - J' 

The ability to gather and utilise 

multidisciplinary ph information 
0.72 

Awareness and understanding of 

current ph issues 

( 

0.66 

F7 

• • 1.: 

. > - < 
• //, 

The ability to use the media to 0,62 

spread the values, goals and 

priorities of ph 

Ml InÛt!«*! 

f . • 

( < ' \ V' ' ' 

The ability to deliver public health 0.59 

information to educate target 

groups 
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Key competences Competence-items 

Teamwork & 

communication 

Professionalism 

Advocacy, 

negotiation, and 

conflict 

management 

Project 

management 

Deal and respond 

to changes 

Collegiality and 

reflection 

t * 

The ability to plan and manage 

projects through all stages, from 

inception to completion 

A high tolerance to change and 
• s 

F 1 F 2 F 3 F 4 F5 F6 F7 

Ability to access and understand 0.58 

information regarding social factors 

that influence health 

The ability to relate and work with 

others 

The ability to communicate 

effectively 

The ability and willingness to work 

toward attaining collective goals 

Readiness to assume responsibility 

A strong sense of commitment 

The ability and willingness to adopt 

appropriate roles 

The ability to work to represent 

the views/ interests of clients, 

work groups, or stakeholders 

(advocacy) 
fc • * 

The ability to negotiate/ mediate 
1 * 1 ' . ' • • ' » 

in order to find appropriate and 

workable solutionis 

The ability to work in partnership 

with customers and other agencies 

to develop and implement ph 
initiatives 

i -t - * • - . 

The ability to manage conflicts 

The ability to work constructively 

under adverse conditions 

to job demands 

Willingness to share knowledge and 

experience 
» • « \ 

Awareness of the effect of one's 

own action on 

0.85 

0,82 

0.68 

0.78 

0.72 

0.47 

•0.80 

-0.77 

. I. 

-0.69 

-0.52 
L ' ! V ' r , ' < . . ' 

I.' 

t< 

0.62 

0.74 

0.71 

I I 0,53 

0.66 

0.59 
ß , ( 
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Results 

Rating of key competences 

The results of the relative rating of the key competences are shown in table 2.3. 
The respondents in all samples confirmed that key competences are essential for 
masters level public health graduates entering the public health field. The mean 
score for each key competence was consistently at or above 3.5 on a five-point 

response scale. 

Table 2.3 Descriptive statistics and rank order of the key competences per country 

Poland UK Thé Netherlands 

Key competences 
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Ft Public health specific 3.73 0.72 4 3.82 0.53 4 2.68 0.71 7 

F2 Teamwork and 4.05 0.73 2 4.44 0.67 1 4.15 0.64 1 

communication 

F3 Professionalism 4.28 0.62 1 3.84 0.58 4 3,44 0.56 3 » • ' , • .. • • ' t ... '•i ... . . . . . . • . 

F4 Advocacy, negotiation, 3.65 0.72 6 3.88 0.65 4 3.26 0.72 6 

and conflict management 

: «51 mm., |Ju MX'::;, 0.88 :m M m 1.05 3 

F6 Oeal and respond to 3.71 0.71 4 4.04 0.71 2 3.49 0.64 3 

changes 

Note: Based on the signtest, we find for Poland that factor 1 and 6; factor 6 and 
4; factor 1 and 4; and factor 4 and 7 are not statistically different. For the UK, 
factor 6 and 7; factor 7 and 4; factor 6 and 4; factor 4 and 3; factor 3 and 1; fac-
tor 4 and 1; and factor 1 and 5 are not statistically different. For the Netherlands, 
factor 6 and 3; factor 3 and 5; factor 6 and 5; and factor 5 and 4 are not statisti-
cally different 
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Respondents in Poland rated the following key competences as highest: 'profes-
sionalism7, 'team work and communication', and 'project management1. These 
were followed by 'public health specific competence', and 'dealing and respond-
ing to changes'. 'Collegiality and reflection' was rated as least important, 
UK public health employers rated the key competences for public health gradu-
ates slightly differently. Teamwork and communication', 'deal and respond to 
changes' and 'collegiality and reflection' were the top ranked key competences. 
'Project management' was considered least important for public health graduates 
entering the labour market. 
In the Netherlands, the mean scores of the competence ratings were generally 
lower than in the UK and Poland. Teamwork and communication,' and 'collegial-
ity and reflection' were the top ranked key competences. Interestingly, public 
health specific competency was least important. 

Determinants of the rated key competences 

The regression coefficients of seven ordered logit models of demographic vari-
ables on the importance of key competences are presented in table 2.4. The mod-
els were successfully tested on the proportional odds assumption. In each model, 
the dependent variable is the rating on the key competence measured on a 5-
point scale (ordered). 
Employers in both Poland and the UK value the importance of a number of key 
competences statistically significantly higher than their colleagues in the Nether-
lands. These are: 'public health specific;' 'advocacy, negotiation, and conflict 
management;' 'project management'; and 'to deal and respond to changes.' 
However, the importance of 'teamwork and communication,' and 'collegiality and 
reflection' is higher in the UK compared to the other two countries. 
Further, the key competence 'advocacy, negotiation, and conflict management' 
was ranked more important by employers working in policy oriented health or-
ganisations than by those working in action oriented public health organisations. 
Interestingly, managers rated competence in 'dealing and responding to changes' 
statistically significantly lower than directors and staff members. 
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Table 2.4. Ordered logit regression models for the importance of seven key competences among 

public health employers (N=548): logit-effects (robust standard errors between brackets) 
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Country 

UK 2.71 0.93 1.37 1.63 0.63 1.96 0.97 
• (0.33)** (0.37)* '* (0.33)** (0,37)** (0.31)* (0.35)** (0.39)** 
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Type of organization 
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^Significant at 5% level ** significant at 1% level. Note: assumption of proportionality of odds is 
approved 

However, some of the ordered logit models estimating the importance of key 
competences showed low explained variance. This indicates that other variables, 
that are not included in this survey, determine employers' preferences for key 
competences. Personal characteristics of the employer, as well as demographic, 
economic, political and institutional factors could all have affected the compe-
tence ratings. 
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Discussion 

The results of this comparative study show that employers in all three countries 
value possession of the key competency 'teamwork and communication' by public 
health graduates as highly important. Previous studies in labour economics con-
firm that 'communication and team working skills' are widely recognized as one of 
the most important skills needed by current workers (Green et al., 2001; Stasz, 
2001). Working collectively and initiating and working in partnership with organi-
sations, groups and individuals is fundamental to public health activities (Clark 
and Weist, 2000; El Ansari et al., 2003a). 
Perhaps the most surprising result of the study is that public health specific com-
petences, such as 'the ability to understand public health specific information/ 
were not ranked as most important by employers in the three countries. Stasz 
(2001) had similar results, finding that employers regard generic skills and work-
based attitudes as more important than academic or technical knowledge. A 
choice experiment to elicit the relative importance of competences among a sam-
ple of Dutch employers confirms that advanced generic competences are valued 
more highly than public health specific competences (Biesma et aL, 2006). Others 
suggest that the complex demands of the public health field require professionals 
with problem solving and creative thinking capabilities rather than the ability to 
reproduce factual knowledge (Fineberg et al., 1994; Satish et aL, 2001). 
This study tells us something about the relative importance that public health 
employers place on these competences for entry-level graduates. However, em-
ployers were only able to choose from the list of competences given and it might 
be that competences not included in the study could be more or less important 
than those studied here. There is also the assumption that employers know what 
competences graduates need, while it may be that employers rarely think in 
depth about specific competences. This argument may be supported by theories 
of labour demand, which assume that employers try to maximise profits and are 
therefore interested in productivity-related characteristics (Van Beek et al., 
1997). Arrow's filtering theory (1973) proposes that employers have incomplete 
information on the true productivity or workers and therefore use easily identifi-
able worker attributes as causal. Further, as was mentioned before, public health 
employers are facing rapid and continuous changes due to the globally growing 
knowledge economy, making the match between specific competences and job 
tasks difficult. It could be that employers increasingly tend to value competences 
that are broadly transferable, such as communication and teamwork, learning 
abilities and flexibity (Saunders, 2000). However, in our study, we did not investi-
gate, whether these competences are simply proxies for, or perhaps contributors 
to the acquisition of, unmeasured skills or are valued as such by employers 
(Bowles et al., 2000). 
Another issue is to what extent generic and specific competences can be sepa-
rated. Bloom (1956) describes a taxonomy of higher cognitive competence by the 
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following levels: knowledge, comprehension, application, analysis, synthesis, and 
evaluation. In view of this theory, theoretical knowledge of public health would 
be a necessary condition for the development of higher cognitive skills that pro-
vide the ability to deal with new problems and enable one to further develop 
competences (Biesma et al., 2006). This could also be a reason why public health 
specific competence was ranked lower. 
Although the importance of competences in the three countries is generally con-
sistent, there are also important differences. 'Public health specific competence1; 
'professionalism'; 'advocacy, negotiation, and conflict management'; 'project 
management skills'; and 'the competence to deal and respond to changes' are 
valued significantly higher in Poland and in the UK than in the Netherlands, A 
partial explanation could be found in the country-specific context. Both the UK 
and Poland have recently undergone radical health care reforms and changing 
professional roles. Changes in the Dutch health care system are characterised by a 
long history of consensual processes and policy debate and are therefore more 
gradual. The fact that multidisciplinary public health evolved in the 80's in the 
Netherlands, while it was only introduced in the UK and Poland in the mid 90's 
may also be a factor. The professional status of non-medical public health special-
ists in the UK and Poland is gaining formal recognition, but still faces substantial 
challenges to acceptance. Thus, the diffusion of the new public health paradigm 
and the accompanying process of professionalization of non medical public health 
professionals varies across countries according to the characteristics of national 
policies and systems (Hashimoto et al.). 
An acknowledged difficulty in surveys where explicit questions are asked is the 
issue of socially desirable answers. People tend to find every item important, 
especially those items they believe that the researcher or society finds important 
(Van Beek et al., 1997). However, social desirability bias in this survey seems 
unlikely, as public health competence was not top ranked. Another source of pos-
sible bias is selection bias. Both the Netherlands and Poland have drawn a random 
sample of a nationwide database of public health employers minimizing the possi-
bility for differential selectivity. However, the UK followed a non-random selec-
tion procedure, making generalisation more difficult. Although the results must be 
interpreted with caution, the UK results are still useful for providing directions. 
Furthermore, as outlined above, other studies have reported similar results, which 
are an indication of the overall convergent validity of our findings. 

Conclusion 

This study contributes to the discussion on the role of generic and discipline-
specific competences during the transition from initial education to the rapidly 
changing public health field. The results are relevant for the adjustment of train-
ing in public health around Europe. This study shows that, while public health 
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specific competence provides a useful starting point for entry-level public health 
professionals, employers increasingly value generic competences, such as commu-
nication and teamwork. Additionally, the question is asked whether skill require-
ments are universal and change at the same pace across countries. The cross-
country comparison suggests that the competence needs of public health gradu-
ates do not only depend on public health tasks he/she has to carry out, but also 
on other variables that are not included in this study. For instance, the diffusion 
of the new public health paradigm and the accompanying introduction of non-
medical public health professionals in a specific country, including educational 
pathways, may also account for employers' preferences. 
Future research on key competences is needed that builds upon our work to inves-
tigate to what extent cultural and context-specific differences between countries 
influence employer's preferences. Furthermore, problems of concept are stimu-
lating a deeper inquiry into the type and level of competences required for public 
health professionals (Fineberg et aL, 1994). 

Recommendations for public health policy 

The conclusions of this study indicate that strategies to integrate specific knowl-
edge with generic competences are important for preparing graduates for dealing 
with changing and complex public health demands. One approach is problem-
based learning that encourages active learning and integration of skills. This is 
crucial for enhancing graduate employability, and could help foster and the open 
attitude to multidisciplinary working which is essential in modern health care. 
A key development in public health training across countries could be the rapidly 
changing information technology that makes classroom distance learning possible. 
Instead of a public health professional travelling to a learning site, the educa-
tional content will be taken to the learner (Ibrahim et aL, 1995). 
An innovative approach that has been recently developed is online PBL which has 
the potential to facilitate active learning and the integration of skills amongst 
public health professionals across countries. 
Professionalisation is needed to increase the recognition and visibility of non-
medical public health specialists (Sommer, 2000) and flatten the road for public 
health graduates entering the field. 
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Abstract 

This chapter uses an experimental design to estimate preferences of 
employers for key competences during the transition from initial educa-
tion to the labor market. The study is restricted to employers of entry-
level academic graduates entering public health organizations in the 
Netherlands. Given the changing and complex demands in public health, 
we study the relative importance of generic and field-specific compe-
tences during the transition from education to the public health field. A 
self-explicated approach and a choice-based conjoint analysis were used 
to elicit preferences of employers for key competences. The results show 
that employers value generic competences relatively higher than field-
specific competences for master level graduates entering the public 
health field. The results are relevant for the adjustment of training in 
public health. Universities should continue to train master level graduates 
in public health with high-level cognitive skills. 
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Introduction 

Technological and organizational changes are generating increased demands for 
higher level skills in the workforce (Borghans et al., 2001; Elias, 2001; Green et 
al., 2001; Stasz, 2001)1. Raising the skills of the workforce is primarily achieved 
through education and training (Borghans et al., 2001). Heijke and Koeslag (1999) 
argue that a mismatch between initial education and labor market results in a 
need to improve or adjust competences by training and job experience. The ef-
fectiveness of this postponed learning process depends to a large extent on the 
level and type of acquired initial education, as well as on the degree of graduate-
job match. This raises the question for schools and universities with regards to 
which combination of competences and levels need to be trained to enhance labor 
market success and productivity (Ashton and Green, 1996; OECD, 1999; Stasz, 
2001). Similar argumentation applies to the public health field as well, and this 
chapter aims to identify the importance of key competences for Master graduates 
entering public health organizations. 
Over the years, the context of work for academic public health professionals has 
changed dramatically due to processes like globalization, advances in medical 
science, and both health care and financial reforms (Clark and Weist, 2000; 
Wright et al., 2000). Not only has the number of health hazards to the public ex-
panded, the available strategies to solve them increased as well (Fielding, 1999). 
Hitherto, several qualitative studies were conducted aiming to identify key com-
petence areas and training needs for the public health professional (Sorensen and 
Bialek, 1991; Ibrahim et al., 1995; Allegrante, 2001). These studies show that 
master level public health professionals, irrespective of their specialization, are 
expected to possess the following competences: analytical skills; communication 
skills; policy development/ program planning skills; cultural skills; basic public 
health science skills and financial planning and management skills. Although these 
so-called competency lists provide a useful starting point for assessing training 
needs (Potter, 2000), the relative importance of key competences during the tran-
sition from initial education to the labour market have not been integrated into 
public health research. The chapter contributes to this issue by focusing specifi-
cally on employers' preferences for entry-level key competences in public health. 
We use two methods for measuring employers' preferences of key competences, 
namely explicit questions and choice-based conjoint analysis. To the best of our 
knowledge, this combination of methodology has never been used before for iden-
tifying the importance of key competences. This also implies a methodological 
importance of our analysis. 

This chapter is structured as follows. Section 2 discusses the question whether 
generic and field-specific competences can be separated, as well as different 

1 Although the definitions and meanings of skills and competences vary in literature, in this paper 

we regard competences and skills as synonyms and use them interchangeably. 

39 



CHAPTER 6 

types of academic jobs. Sections 3 and 4 describe respectively the methodological 
framework of conjoint analysis and the empirical data used in the chapter. Then, 
in section 5 the econometric model is developed, followed by section 6 with the 
presentation of the results of the conjoint study as well as the results of the ex-
plicit questions. Section 7 contains conclusions and discusses the strengths and 
weaknesses of this chapter. 

Generic versus field-specific competences 

Two types of competences can be distinguished, vocational or field-specific com-
petences, and generic competences. The latter can be defined as the combination 
of learning, analytical and problem-solving abilities, applicable in various domains 
(Heijke et al., 2003a). Several studies investigated changing skills needs and the 
role of key competences for the labour market (Clarke, 1997; Floyd, 1998; Bor-
ghans et al., 2001; Stasz, 2001; Heijke et al., 2003a; Dickerson and Green, 2004). 
Some emphasize the role of field-specific competences on labour market out-
comes (Kang and Bishop, 1989; Mane, 1999) while others stress the importance of 
generic competences (Stasz, 2001). The question however, arises to what extent 
generic and field-specific competences are complements or substitutes. Bloom 
(1956) developed a taxonomy of cognitive skills to show that there is a ranking of 
categories of qualifications by levels. The first two levels, knowledge and com-
prehension, are context specific, whereas the levels, application, analysis, syn-
thesis and evaluation are transferable to a variety of contexts. He argues that the 
lower-ranked qualifications (knowledge and comprehension) provide the basis and 
are a prerequisite for the acquisition of higher-ranked qualifications (application, 
analysis, synthesis and evaluation). Therefore, theoretical knowledge of public 
health would be a necessary condition for the development of higher cognitive 
skills that provide ability to deal with new problems and enable one to learn new 
competences. In a changing environment like public health, we therefore expect 
that employers in public health organizations select candidates who not only have 
theoretical knowledge of public health but even more importantly who can apply, 
analyze, synthesize and evaluate knowledge. 
Silver and Brennan (1988) distinguish three types of academic-level jobs, namely 
'professional jobs', 'general jobs', and 'sector or domain specific jobs'. Public 
health jobs can be defined as sector-specific jobs for which specific knowledge 
and skills acquired by a Master Public Health (MPH) are preferred, but are not 
essential, to fulfill the job. it is hypothesized that employers select applicants by 
the qualification level acquired or the amount of human capital graduates posses 
(Schultz, 1961; Becker, 1962). Others argue that employers assess the perceived 
learning ability or expected training costs necessary to perform the job (Thurow, 
1975). Additionally, it is theorized that the match between skills acquired by ap-
plicants and the skills necessary to perform the job is most important for employ-
ers. Graduates of some types of education have a comparative advantage over 
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other kinds of education within their occupational domain (Hartog, 1992; Sat-
tinger, 1993). Based on these theories, it is likely that employers in public health 
organizations prefer graduates with a MPH degree as they have a comparative 
advantage and lower training needs over a general masters degree (like economics 
or psychology) or a bachelor level vocational education (like nursing or physio-
therapy). Moreover, it can be expected that higher cognitive generic competences 
are valued higher by employers than public health specific theoretical knowledge. 
The empirical data in this chapter are used to test the expectations based on 
theory. 

Using conjoint analysis to value key competences 

Measuring skills is difficult, and different definitions and methods have been used, 
which may explain inconsistent results across different studies (Borghans et aL, 
2001). Studies on key skills differed with regards to direct or indirect measure-
ment, like in case of uniform tests, held qualifications, type of education, number 
of training, years of work experience, occupational title, case studies, or job 
analysis (Ashton and Green, 1996). Studies on key competences for public health 
professionals mostly used qualitative approaches, such as Delphi group rounds, 
panel studies and focus groups (Sorensen and Bialek, 1991; Gebbie, 1999; Clark 
and Weist, 2000; Potter, 2000). We used two quantitative methods to measure the 
relative importance of key competences: explicit questions and choice-based 
conjoint analysis (CA). We applied both methods to gather comprehensive infor-
mation and to test their convergent validity (Vriens, 1995). Unlike explicit ques-
tions, trade-offs required from respondents in the CA, allow interpretation of the 
results in terms of their relative importance (Vick, 1998). 
CA is an experimental approach for measuring consumers' preferences about the 
attributes of a product of service. It originated in mathematical psychology (Luce, 
1964), and was first introduced in marketing research (Cattin, 1982; Green, 1990; 
Carroll, 1995). Nowadays, it is widely used in the health care field for eliciting 
patients' and community's preferences for health services (Ryan, 1997; Vick, 
1998; Ryan and Farrar, 2000). Preferences, a concept from welfare economics, 
can be defined as individuals "utility" of consuming for instance health care goods 
and services (Philips, 2002). 
In a conjoint study, it is assumed that the hypothetical product or service that is 
being evaluated can be defined in terms of a few important characteristics. Fur-
thermore, it is assumed that a respondents' decision about such a product or ser-
vice is based on a trade-off among these characteristics. Just like in the real 
world, no product or service contains all of the best or the worst characteristics, 
and it is the respondent who decides which characteristics are important and 
which ones are not. The purpose of conjoint analysis is to estimate the utility 
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scores2, called part-worths, for these characteristics. Utility scores are subjective 
measures of how important each characteristic is to the respondent's overall 
preference for a product and is determined by the particular combination of at-
tributes, and by the personal characteristics of the individuals. By combining the 
utilities for different attributes, the individual's overall relative utility is provided 
(Singh, 1998). 
Conjoint analysis surveys include several approaches in comparing hypothetical 
scenarios, like ranking, rating or choosing scenarios. The elicitation of the con-
joint answers in a form of choices is congruent with random utility theory and 
therefore it is preferred to rating or ranking (McFadden, 1973). 

Data arid methodology 

The data used in this chapter are a part of the data collected in the European 
Union (EU) funded Leonardo survey on improving employability of higher educa-
tion graduates in public health in Poland, the United Kingdom and the Nether-
lands. In the Netherlands, higher education is divided in university education (WO) 
and higher vocational education (HBO). University education (like the Master of 
Health Sciences), focuses more on academic and scientific knowledge in a particu-
lar field or discipline, while higher vocational education (for instance a Bachelor 
in Nursing), aims to provide graduates with occupation-specific knowledge and 
skills (Heijke et al., 2003b). 
In this chapter, we focus on Dutch data that were obtained from a postal survey 
among a random sample of 1040 potential employers of public health graduates in 
September 2002. Questions were asked about key competences of academic pub-
lic health professionals. Respondents were divided in three categories: managing 
director, manager, or senior staff member. Furthermore, respondents had to indi-
cate whether they filled in the questions for a junior staff or management posi-
tion, and to state the preferred education level for a junior position. Further-
more, the employer had to classify the type of public health organization. 
Five steps were followed to set up the choice-based conjoint study (Ryan, 1997). 
The first step concerns the identification of attributes as significant predictors of 
utility from seeking a candidate with the right competences for a junior public 
health position. The selection of key competences was based on a validated com-
petence measurement methodology for graduates surveys developed by the Re-
search Centre for Education and the Labour Market (ROA) (see for more details: 
Van Loo 8: Semeijn, 2004). These key competences have an integrated character 
of knowledge, skills and attitude components, and are considered to be essential 
for the labour market (Ashton et al., 1999; Green et al., 2001; Stasz, 2001; Smith, 
2002) 

2 In this study we use the term productivity for the utility of candidates' competences 
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Competences were divided into two competence clusters: generic and field-
specific competences. The cluster with generic competences consists of both 
higher cognitive (academic) skills as well as interpersonal skills. Higher cognitive 
skills are a combination of learning abilities, analytical skills and problem-solving 
abilities that are broadly transferable to various contexts (Heijke et al., 2003a). 
Interpersonal competences refer to the process of accomplishing a task, such as 
communication skills and team working skills. The second cluster of field-specific 
competences is specifically related to theoretical knowledge and knowledge of 
methods and procedures of public health. To operationalize these clusters, the 
following tangible attributes are included in the survey: 
Generic competences 
• Interpersonal competences 
• Communication skills 
• Team working skills 
Higher cognitive skills 
• Problem solving skills and creativity 
• Flexibility 
Field-specific competences 
• Public health specific knowledge 
The second step in the conjoint analysis is the assignment of levels to the differ-
ent attributes. The levels of the attributes should be realistic and informative, 
and the range of levels should provide enough variation whilst narrow enough to 
make competitive choices (Ryan, 1997; Vick, 1998; Ryan, 1999). 
We included positively formulated levels, as it does not seem realistic for broad 
competences areas to have candidates with negative levels of competences. For 
the attribute public health knowledge we applied three levels. The attributes 
chosen for the profiles and their levels are presented in table 3.1. 
In the third step of the conjoint study, the profiles were established. Each of the 
two profiles differed by one or more ordinal levels of key competences. Compar-
ing all possible combinations of the attribute levels, presented in table 3.1, would 
lead to 47 pair wise comparisons. Evidence suggests that individuals can answer 
meaningfully to not more than 16 comparisons before they become tired or bored 
(Malhotra, 2000). Therefore, we reduced the number of possible profiles using the 
Orthoplan procedure (SPSS, 1989)3, which produced eight profiles and seven con-
joint questions. 

3 See Appendix A for details of the Orthoplan procedure. 
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Table 3.1 The combination of attribute levels in the profiles 
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In the fourth step, preferences for the profiles included in the questionnaire 
established by using discrete choices (instead of the alternative conjoint format 
ranking and rating). This is because the choice-based conjoint approach wc/f 

closely resembles real life decisions (Ryan and Farrar, 2000). Employers we^ 
presented with seven comparisons each containing with two hypothetical profile 
(a constant and alternative profile) of candidates for junior public health positiom 
and were asked to choose the most preferred one (see figure 1). Step five cor 
cerned the analysis of the responses by using an econometrical model, which r 
explained in detail in the following section. 
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Comparison 1 : which candidate do you prefer? 

Candidate A m 

Good communication skills 

Good team-working skills 

Fair flexible 

Candidate B • 

Fair communication skills 

Good team-working skills 

Fair flexible 

Fair problem-solving skills and creativity Good problem-solving skills and creativity 

Figure 1 Example of pair wise conjoint question in the Leonardo questionnaire. 

Beside conjoint analysis, also explicit questions were used to measure (and cross 
validate) the relative importance of competences, in the explicit questions, re-
spondents had to rate (one by one) the importance of a number of key compe-
tences on a 5-point Likert scale. For the selection of competences, the same com-
petences as applied in the conjoint questions, were used. It is expected that the 
explicit questions compelled employers to think about the importance they attach 
to different competences and prepared them for the conjoint task. 

Econometric model 

To analyze the data of the choice-based conjoint experiment, an econometric 
model of the data was formulated. Regression techniques were then used to pa-
rameterize the model allowing for the measurement of the relative importance of 
each attribute (competence) and for the estimation of the marginal effect of an 
attribute change on the respondents' choices. 
Within CA, each choice is treated as a separate observation (Ryan, 1997), which 
results in a data set containing multiple observations per respondent. Therefore, 
the foltowing discrete choice model was applied: 

AV - VB -VA = a^comm + a2teamw+ a^flex + a4problems -+• a5 phknow+ s -f 

No knowledge of public health Basic knowledge of Public Health 

AV 
0 if AV* < 0 

1 if AV*>0 
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The dependent variable AV was whether the respondent chose the standard basic 
profile (marked with index A) to the alternative profile (marked with index B) in 
each comparison. When the basic profile was chosen, the response was coded with 
0. In case the respondent preferred the alternative profile, the respondent's an-
swer was coded with 1. The dependent variable AV was used as indicator of the 
unobserved difference between two utility levels (AV ), associated with the 
basis and the alternative profile respectively. It was expected that a respondent 
will choose the alternative profile B if alternative profile B if VB >VA, and if 
V*B <V*A the respondent will choose the basic profile A. 
The values of the independent variables were the differences in the levels of each 
attribute between the basic profile A and an alternative profile B (see table 3.1). 
In other words, 'comm', 'teamw', flex' 'problems', and 'phknow' are the differ-
ence in level of communication skills, team-working skills, flexibility, problem-
solving skills and public health knowledge respectively between profile A and B. 
For example, a move from 'good communication skills' (coded as 1) to 'fair com-
munication skills' (coded as 0) means that the value of the independent variable 
for this attribute is -1. 
A linear additive model was assumed, which implies the presence of a constant 
term in each indirect utility function to account for the importance of attributes 
that are not included. However, we asked the respondents, when making a choice 
between the profiles, to assume that all characteristics of the candidates were 
the same, except for the attributes specified in the questionnaire. Therefore, the 
constant term was excluded from our model as terms that are common to both 
utility functions drop out (Vick, 1998). 
For the parameterization of the data, we used the random effects probit model of 
Gibbons and Bock (1987) to analyse the data, where the regression coefficients 
measured the relative importance of each attribute. The random effects probit 
model is used to account for the potential correlation between observations from 
the same respondent as well as for errors in the model that are dependent on its 
functional form (Ryan, 1997). For this study, each respondent made 7 choices and 
therefore, provided 7 observations to be included in the dataset. This may have 
resulted in correlated observations and the errors in the model not being inde-
pendent. The use of standard regression techniques would overestimate the sta-
tistical significance of explanatory variables by producing small standard errors 
(Vick, 1998). Therefore, the random part of the model consist of e + p, where e is 
the random error term due to differences amongst observations related to the 
same respondent, and p is the random error term due to differences amongst 
respondents. 
First, a main-effect regression model was estimated based on the responses of all 
respondent and using the differences in all five skills as independent variables. 
Second, we estimated a multivariate model controlling for the following variables: 
gender, position employer, type of health care sector, supervised type of junior 
position in organisation, and preferred type of education for junior position. Fi-
nally, a stratified analysis was performed to estimate main-effect models for jun-
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ior staff and management positions. The confidence intervals related to the corre-
sponding coefficients in different model were compared to test whether statisti-
cally significant difference exist between the subgroups. 
A check for internal consistency was included by comparing the expected and 
actual choices made for those profiles with at least the same attribute levels as 
the standard profile. We expect that, if respondents answered consistently, they 
will choose profile A to profile B, and profile C to profile A (see table 1). The 
other pairs of profiles have different attribute levels, and employers may assign 
different importance to different attributes, resulting in a different preference. 
Therefore, they cannot be used to check the internal consistency of the data. 
The ranking of the explicit questions were analyzed using the mean scores. To 
determine whether the ranking of the five attributes were significantly different, 
we used Wilcoxon signed rank tests with a Bonferroni adjustment for multiple 
tests. 

Results 

In total, 185 questionnaires were completed. Dropping missing values of the con-
joint questions left 168 individuals and 315 observations in the sample. Table 2 
shows that the majority of the respondents in the survey are male, and have a 
managing position in residential care organizations. Seventy-four percent of the 
respondents supervise a junior staff position and 50% prefer a Master of Public 
Health (MPH) degree for an entry-level public health position in their organiza-
tion. 

Table 3.2 Distribution of background variables (n ^185) 

Variables n percent 

Sex Male 127 69 

• Female 
4 

57 31 

Position employer Director 64 35 

t s Manager 51 28 

Staff member 62 34 

Public health organization Residential care organizations9 97 52 

Community health care organizations b 47 25 

Umbrella health care organizationsc 
• H 

12 

Governmental health care organizationsd 17 9 
< 

Supervised position Staff position 137 74 

Management position 47 25 
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Variables n percent 

Preferred education Master of Public Health/ Health Sciences 93 50 

General Master 69 17 

Bachelor of Public Health plus additional courses 31 32 

Note: Due to missing values, numbers may not add up till 185 (cases); Residential care organiza-
tions: academic, general and psychiatric hospitals; nursery homes; homes for disabled people; 
and homes for the elderly; b Community health care organizations: continuing care agencies, 
including home care; municipality health services; ambulant mental health centers; occupational 
health services; and public health units;c Umbrella health care organizations: professional organi-
zations; volunteer organizations; national health care foundations; and health insurance compa-
nies; d Governmental organizations: national, provincial, and local government institutions 

We find that the actual choices for profiles A, B and C are consistent with the 
expected choices (see table 3.3). Employers always chose profile A to B, and al-
ways profile C to A which indicated that respondents understood and applied the 
choice-based questions correctly. This confirms the reliability of the conjoint 
procedure. 

Table 3.3 Comparison of expected and actual choice, specified for each health care sector 
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The results of the random effect probit model show that all the main attributes 
have a positive sign and are statistically significant at the 5% level (see table 3.4). 
Given the analytical model presented in the previous section, the coefficient can 
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be interpreted as the change in utility in moving from candidate A to candidate B. 
The positive signs of all the main attributes and the coding of the attribute levels 
indicate that employers are most likely to choose for an alternative profile when 
it is associated with a more attractive attribute levels, and thus with higher util-
ity. The estimate of the correlation coefficient (p) is statistically significant in the 
main effects model. For the stratified model, the estimate of the p is not statisti-
cally significant due to small numbers in the cells. 
The magnitude of the coefficients shows that problem-solving skills and creativity 
is the key competence with the strongest effect on the responses, and thus, is 
considered to be most important competence for the respondents. Based on the 
coefficients, team-working skills are ranked second, and communication skills 
third, while flexibility and public health knowledge is relative the least important 
for entry-level public health professionals, it should be noted that the conjoint 
results do not account for attributes that are not included in the study. 
The multivariate model showed that none of the covariates were significant, ex-
cept for type of junior position in organisation (results not shown in table). We 
stratified the data by staff and management positions (see table 3.4). 
For junior staff positions, we find a similar relative importance of the attributes. 
However, regarding junior management position, we find that employers attach a 
higher importance to communication skills (ranked second) than to team-working 
skills (ranked third). Flexibility and public health knowledge are again ranked as 
less important competences. However, the latter competences were not statisti-
cally significant, which might be caused by the small number of respondents in 
these strata. The findings from the self-explicated rating of competences and the 
conjoint analysis rating are fairly consistent. This confirms the convergent validity 
of our results. Both methods show that advanced generic competences are valued 
relatively higher than advanced public health knowledge. However, the ranking of 
the top three competences show some differences. In particular, 'communication 
skills' is the highest rated competence in the explicit competence rating, while it 
is ranked third in the conjoint analysis rating. 

Table 3.4 Estimates (random effects) binary probit of the importance of key competences for 

entry-level positions, and stratified for junior staff and management positions. 

Variables Mean Coeffient/ S.E. Coeffient/ S.E. Coeffient/ S.E. 

(ranking) (ranking (ranking for junior (ranking for junior 

overall) staff) management) 

Communication skills 4,60 (1) 1.31/0.26* (3) 1.08 / 0.31^(3) 

Teamworking skills 4,34 (3) 1.53/ 0.31* (2) 1.54 / 0.37** (2) 1.32/ 0.63* (3) 

Flexibility 4,3;i (4) 0.85/ 0.25* (4 ) 0.76 / 0,29** (4) 

Problemsolving skills 4,48 (2) 2.13/ 0.34* (1) 2.18/ 0.36** (1) 1.89/ 0.70** (1) 
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Competence Choice based conjoint analysisb 

ratingfl 

& creativity 

Public Health 3,67 (5) 0.31/ 0.13* (5) 0.43 / 0.16** (5) -0.07 / 0.24 (5) 

knowledge 

Model statistics 

No of observations 168 

Log likelihood 

315 239 75 

-18.46 

0,08 (0.23) 

-68.46 -42.68 

Rho 0.15* 8.32e-07 

Note: Other control variables include: gender, position employer, type of health care sector, 
supervised position in organization, and preferred type of education for junior position 
'Statistically significant at least at the 5% level. "Statistically significant at least at the 1% level. 
a Within the competence rating, the pairs teamworking skills and flexibility; communication skills 
and problemsolving skills, and teamworking and problemsolving skills are not significantly differ-
ent (based on Wilcoxon signed rank tests with a Bonferroni adjustment for multiple tests). b 

Within the conjoint analysis component, communication skills and teamworking skills; communi-
cation skills and flexibility; and flexibility and public health knowledge were not significantly 
different (based on 95% confidence interval of the difference between 2 coefficients). 

The marginal effect in table 3.5 refers to the changes of an attribute with 1 unit 
on the predicted probability of selecting the basic profile. For example, a change 
in the variable problem-solving skills and creativity from fair (0) to good (1), the 
predicted probability of an event changes by 69%, holding all other variables con-
stant. Since the first 4 attributes have only two levels, the marginal effect is here 
interpreted as the total effect of the change of an attribute from its minimum to 
its maximum. For public health specific knowledge and skills, that was defined by 
three levels, the total effect can be found by multiplying the marginal effect by 
two. It can be observed that the coefficients of the competences of the main 
effects model presented in table 3.4 suggest a similar relative order of the attrib-
utes as the values of the marginal utility of competences in table 3.5. Apparently, 
problem-solving skills and creativity yield the highest marginal utility. 

Table 3.5 Marginal effects after (random effects) binary probit 

Marginal effects 

Variables 

Communication skills 

Teamworking skills 

Flexibility 

Problemsolving skills & creativity 

Public health knowledge 

Level change 

fair good 

fair —v good 

Coefficient/S.E. 

fairly flexible-» flexible 

fair good 

no knowledge -»basic -»expert 

0.46/0.09 

0.51/0.10 

0,26/0.10 

0.69/0.08 

0.12/0,05 
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Conclusion and implications 

This study contributes to the discussion on the role of generic and field specific 
competences during the transition from academic education to the public health 
field. We used an experimental approach for eliciting preferences of employers 
for the relative importance of key competences. Overall, we found that employers 
attach a higher value to generic competences than to public health specific com-
petences for entry-level academic public health professionals. The results are 
congruent with the hypothesis that higher cognitive generic competences are 
valued higher by employers than public health specific theoretical knowledge 
which provides evidence for the theoretical validity of our results. Other studies 
on key skills confirm the importance of generic skills (Green et al., 2001; Stasz, 
2001). It can be argued that employers ranked public health knowledge lower 
because it is regarded as a lower level of cognitive skills and only useful in a spe-
cific context. Employers in the public health domain seem to be more interested 
in graduates who can apply knowledge in new and specific situations, who are 
able to recognize main points and side issues, who are able to formulate to put 
parts together in a new whole plan or advice, and who can make judgments based 
on criteria and standards (Bloom, 1956). Barnard & Kohler (1994) also mention the 
importance in public health of 'the ability to adapt to and to influence an operat-
ing environment of continuous changes'. Others mention that training in public 
health should be directed towards other high cognitive skills, like being able to 
elaborate health policy, to evaluate health policies and the process of implemen-
tation, as well as the practical application of research methods to problem solving 
(Bury, 1999). Thus, Heijke & Koeslag (1999) states that university education in the 
Netherlands, among which the Faculty of Health Sciences/ School of Public 
Health, teaches high-level cognitive skills, and graduates are trained in 'analyzing 
and developing theoretical concepts on an abstract level'. We found that the 
majority of the employers in this survey preferred specifically MPH graduates. This 
finding suggests that employers assume comparable knowledge and skills for all 
master graduates of public health while they differ in the amount of generic 
transferable skills they bring to their job. Finally, we found that for junior man-
agement positions communication skills are valued higher than for junior staff 
positions. These results can be expected as managers spend most of their time 
supervising and managing employees, for which good communication skills are 
essential. 

Some remarks concerning the validity of our conclusions are relevant. The design 
of a survey is associated with several threats to validity (Stasz, 2001). The re-
sponse rate in this survey was low and it might be questioned how valid our find-
ings are when the majority of the responders did not answer. However, it has 
been argued that there is no necessary relation between low response rates and 
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bias (Asch et al., 1997; Cummings, 2001; Halpern and Asch, 2003). in this study, a 
non-response analysis showed that the responders and non-responders do not dif-
fer by observable characteristics. This reduces the potential for bias. However, 
this small-scale study made comparisons of response variations among employers 
in various health care organizations difficult. Another source of bias is the possi-
bility of socially desirable answers to the explicit questions, though unlikely to 
have occurred as public health knowledge was valued as relatively least impor-
tant, while the survey was sent by the Faculty of Health Sciences/ School of Pub-
lic Health. If social desirability would have biased our results, one would expect 
that respondents would value public health knowledge as more important. 
This chapter deals with employers1 priorities when considering an employee for an 
academic public health position. The results are relevant for the adjustment of 
training in public health. Based on our results, we argue that universities should 
continue to train master level graduates in public health with high-level cognitive 
skills that enable them to apply, analyze, synthesize and evaluate knowledge and 
skills according to the rapidly changing demands of the public health field. Fur-
ther research should concentrate on the extent of competences change over the 
years, as well as on whether key competences are best learned through initial 
education or on the job. Such analysis can help universities to meet the changing 
demands on the labor market. 
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Appendix A. Orthoplan procedure 

Empirical studies ori multifactor choice can easily generate thousands of combina-
tions if full factorial designs are used. In our case, 4 attributes with 2 levels and 
one attribute with 3 levels would require 2x2x2x2x3 = 48 profiles. The total num-
ber of profiles would be too great for the respondents to be able to rank or score 
in a meaningful way (Permain, Swanson, Kroes, Bradley, 1991). Therefore, the 
number of profiles should be reduced to a more manageable level using a specific 
class of procedures called fractional factorial designs. These procedures deter-
mine a specific subset of all possible combinations that permits the interpolation 
of the preferences for the unmeasured combinations (Green, 1974; Ryan 6t 
Hughes, 1997). 
Different fractional factorial designs are possible depending on the effects that 
should be estimated (main effects only vs. main effects and interactions), the 
presentation of the profiles to respondents (all profiles to all respondents vs. a 
part of the profiles to a group of respondents) and the estimation of the utility 
function (single vs. multiple stage procedure) (Green, 1974; Kuhfeld, Tobias 8t 
Garratt, 1994). 
In conjoint studies, orthogonal main effect designs are still most often applied 
(see Pavlova, Groot 6t van Merode, 2005 for details). These designs allow estimat-
ing the part-worths for all main effects. Interactions, where the path-worth of a 
level of one factor depends on the level of another factor, are assumed to be 
negligible. These designs are attractive for researchers because they are usually 
very small in size even when the number of the attributes and their levels is con-
siderably high (Green, 1974). Moreover, they avoid multicollinearity between the 
attributes and allow for a consistent estimation of the effect of all attributes 
independently from each other. The coefficients estimated using such designs are 
generally characterised with minimum variance (Kuhfeld, et al., 1994). 
In addition to these advantages, the computerised generation of an orthogonal 
main effect design via the statistical package SPSS 10 was readily available for this 
study (SPSS, 1989). Therefore an orthogonal main effect design was applied. Thus, 
the number of the combinations in this survey was reduced to 8 from the original 
48 possible profiles whilst still being able to infer utilities for all possible profiles. 
An alternative to the orthogonal main effect design would be to gain a fractional 
factorial design, which allows for the estimation of some interaction effects and 
some main effects (see Louviere, Hensher 6t Swait, 2000; Kuhfeld, et al., 1994 for 
examples). The computerised generation of such profiles is now also available 
(Kuhfeld, et al., 1994). 
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Abstract 

The aim of this study is to shed new light on the twin processes of human 
capital depreciation and restoration on wage growth after 10 years of 
graduation. We specifically test whether the effect of factors causing 
depreciation have a different impact for generic and professional studies. 
A self-administered questionnaire among master level graduates is used to 
monitor the labour market situation of each graduate after 1, 5 and 10 
years after graduation. We look at higher educated to be able to detect 
differences in depreciation rate that are not due to the difference in level 
of education. 
After ten years of graduation, graduates perceive, on average, a deprecia-
tion rate of skills acquired in tertiary education of about 35%. This sug-
gests that the 'half-life' of education is about sixteen years. Furthermore, 
we find that factors expected to cause human capital depreciation result 
in lower wage growth, which confirms Mincer's hypothesis. However, 
these factors, overeducation and months of unemployment in the period 
5-10 years after graduation, refer to a specific type of depreciation that is 
caused by insufficient use of skills: skill atrophy. We do not find evidence 
that other types of depreciation, such as job-specific skill obsolescence, 
affect wage growth in this study. Furthermore, the effect of human capi-
tal on wage growth is found to be uniform across type of study. We rec-
ommend further exploration and validation of measurement methods of 
human capital depreciation and restoration and its consequences for the 
labour market. 
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Introduction 

Ideally, learning continues at all stages of people's life (OECD, 2005a). Nowadays, 
there is a growing need to continue developing knowledge and skills after finishing 
initial education. Job tasks have become more complex, and new technologies 
stimulate the accumulation of higher level human capital (Alders, 2005), which in 
itself results in a faster introduction of new technologies. There are different 
ways to accumulate human capital: through formal education and through using 
that education once having a job (professional experience). Consequently, not 
using skills for some time, for example because of unemployment, may cause 
human capital depreciation. 
Depreciation of initial education is defined as "a decrease in size, degree, or ef-
fectiveness of knowledge and skills acquired in initial education". It is also re-
ferred to as the 'half-life of human capital* that is the time after completion of 
professional training when the competence to meet the job demands of workers 
have become roughly half less than it was upon graduation (Dubin, 1972). The loss 
in value of initial knowledge and skills either is the result of a lack or insufficient 
use of skills (also referred to as skill atrophy) or because the knowledge in itself 
has become obsolete. The first type results from changes in the worker, like ag-
ing, and is known as internal (or technical) human capital depreciation. This type 
also includes wear, such as the decline in physical and mental abilities due to 
ageing, injury or illness (Mincer, 1974a; Kearl, 1988; van Loo et al., 2001). The 
second type occurs when economic and societal developments lower the value of 
the worker on the market which is called external (or economic) human capital 
depreciation (Neuman and Weiss, 1995). An example of this type is job-specific 
skill obsolescence that occurs when job demands or the work environment 
changes due to developments in society (van Loo et al., 2001). For example, de-
velopments like globalisation, information and knowledge intensity and computer 
and information networks have accelerated skill requirements as well as the need 
to continuously adapt these skills (OECD, 1996a). As a result, generic skills such as 
information technology, problem solving and communication skills, have acquired 
importance (Borghans et al., 2001; Stasz, 2001; Handel, 2003; Dickerson and 
Green, 2004). Thus, it seems that the different types of depreciation are caused 
by different risk factors (van Loo et al., 2001). However, workers are exposed 
simultaneously to different kinds and intensities of risk factors that cause depre-
ciation. Rosen (1976) argues that it is impossible to disentangle external human 
capital depreciation from internal depreciation since newer vintages enter and 
the worker gets older simultaneously (Rosen, 1976). 
The rate of depreciation of initial education can be countered by learning by do-
ing and work experience. These are increasingly recognised as important channels 
for acquiring new skills (Rosen, 1976; Eraut, 2001; Stasz, 2001). Other known ad-
aptations to depreciation are further training, job mobility (Hyatt, 1995), and job 
rotation (Rajan, 1996) as ways to expand experiences and to be able to deal with 
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continuing change. However, more factors play a role and it is therefore impor-
tant to determine the factors causing depreciation of human capital and their 
remedies in relation to labour market outcomes. This may provide useful informa-
tion for policy makers about how to make the investment in education productive. 
It is therefore remarkable that very little research is performed on the causes of 
and the remedies for human capital depreciation and their effect on labour mar-
ket outcomes (van Loo et al., 2001). 
This study aims to contribute to a better understanding of human capital depre-
ciation and restoration on wage growth after 10 years of graduation. We are spe-
cifically interested in the combined effect of possible risk factors associated with 
depreciation as well as of human capital factors that are known for countering 
depreciation. We compare four types of higher education studies that vary in their 
range of generic and occupation-specific focus: medicine, law, health sciences 
and economics. Medicine prepares their graduates for a narrow occupational do-
main and training in specific knowledge and skills is essential for carrying out the 
medical profession (de Wolf and van der Velden, 2001). The second study, law, is 
still considered as a professional study but with a broader occupational scope. 
Law graduates can work as a lawyer or judge that requires formalized training and 
institutionalised rules of entry. However, law graduates can also work in positions 
that are more generic. The third study, health sciences, has a broader occupa-
tional scope and is considered a field specific study. Both generic and specific 
skills are needed and graduates are trained in applying knowledge and methods of 
multiple disciplines into the public health field. The last study, economics, is 
thought to have the broadest occupational scope. The acquired skills in this study 
can be applied to a broad number of occupational fields and graduates are there-
fore most employable and flexible (de Grip et al., 1991). We therefore argue that 
the consequences of depreciation on wage growth may be greater for a profes-
sional study than for a generic study. 
This chapter is structured as follows. In section 2, we discuss main findings and 
limitations of previous studies on depreciation and present the contribution of this 
study. In section 3, we present the methodology that was used in this study, fol-
lowed by the specification of the empirical model in section 4. Section 5 presents 
the empirical results, and the final section contains our main conclusions. 

Human capital depreciation and measurement 

There are two broad methods of measuring the depreciation of education rate: 
direct or indirect. Indirect measurements often use a proxy for the depreciation 
rate, like wage growth. A direct measurement would be either direct testing of 
knowledge, which is time consuming and costly or the use of a (subjective) self-
assessment method with questions on perceived depreciation of human capital. So 
far, most studies have used wage effects as a proxy to measure the depreciation 
of human capital. Early work has focused on the Mincer hypothesis that argues 
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that wage declines as a function of duration of interruption due to human capital 
depreciation and underinvestments in on-the-job training (Mincer, 1974a; Mincer 
and Polachek, 1978; Mincer and Ofek, 1982). The model assumes an inverted U-
shape profile of individual time-related earnings. These profiles reflect the growth 
in individual productivity as a result of work experience and other on-the-job 
investments, offset over time by skill atrophy, job specific obsolescence and aging 
(Mincer, 1974a). The assumption is that those individuals who are observationally 
equivalent, but choose for different levels of on-the-job investment, should have 
different individual time-related earnings profiles. Thus, those with higher initial 
earnings have a flatter age-earnings profile while those with lower initial earnings 
have a steeper but more concave profile (Kearl, 1988). 
More recent studies based on Mincer's model show that the rate of depreciation 
differs for education, gender, experience and vintage effects. Chuang and Lee 
(2003) find an effect of work interruptions on wages for higher educated women, 
while there seems no penalty for foregone experience for less educated women 
(Chuang and Lee, 2003). Albrecht (1999) finds that different types of time out 
have different effects on wages and that these effects vary by gender (Albrecht, 
1999). Neuman and Weis (1995) argue that there is a difference in the earning's 
peak of higher and lower educated. Furthermore, they show that more highly 
educated workers have more depreciation of schooling-specific human capital 
over time due to 'vintage' effects (Neuman and Weiss, 1995). Alders argues that 
the youngest generations accumulate human capital through education, while 
older generations accumulate human capital specifically by learning-by-doing. A 
higher level of education induces the introduction of new technologies and this is 
mainly human capital of the young generations while the human capital of the 
older workers is subject to depreciation as they have knowledge of older tech-
nologies (Alders, 2005). However, not only the level of education seems to mat-
ter. Education is a heterogeneous good and many fields of studies are offered 
(OECD, 1996b). Consequently, the current value of education is not constant. 
Groot (1998) argues that the rate of depreciation may also differ among different 
types of education: skills learned during a generic study may depreciate at a dif-
ferent rate than skills learned at a professional study (Groot, 1998). 
The different measurement methods seem to result in different depreciation 
rates. Using earnings as a proxy for the depreciation rate results in a range from 
11-17% per year (Groot, 1998), to 1-1.5% per year (Arrazola et al., 2005). Arrazola 
argues that such different results are due to accounting for post-schooling invest-
ment and the difference between potential and observed earnings. However, 
when using a self assessment method by asking respondents directly, a rate of 30% 
in 7 years is observed (Allen and van der Velden, 2002). This suggests that the 
'half- life* of initial competences lies around 10 years, which is a longer period 
than suggested by Groot (about six years) and a much shorter period than Arrazola 
finds (more than 50 years). However, one can argue whether self-assessed rates 
generate the same results as absolute rates? The problem of self-assessment rates 
is that they are not taking into account the depreciation that is not perceived (or 
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anticipated in the future) by the employee. Another disadvantage of a subjective i 
« 

method refers to the accuracy and bias of self-perceptions due to individual dif-
ferences in self-enhancement (John and Robins, 1994). 
On the other hand, a subjective measure of human capital depreciation may have 
the advantage that it shows the depreciation that is not reflected in earnings in 
times of for instance wage rigidity (De Grip, 2006). Furthermore, it is argued that 
using wage effects as a proxy for deprecation may also lead to spurious results. 
For instance, jobs with a high rate of depreciation of skills are often characterised 
as dynamic and one in which a worker has to learn new skills fast. This might lead 
to the suggestion that there is a positive relation between skill obsolescence and 
labour market success (Allen and van der Velden, 2002). 
In this chapter, we attempt to add to the existing literature on human capital 
depreciation with a study on the effect of multiple factors indicating human capi-
tal depreciation on wages during three time periods. The main difference in this 
approach is that we present the results of several factors that are known to cause 
depreciation and accumulation simultaneously. In this way, we can test the valid-
ity of the direct and indirect measures of depreciation that have been put for-
ward. We follow two cohorts of master graduates with four years difference in 
graduation to be able to detect a cohort effect. All graduates are followed during 
ten years after graduation, which means that they have the same potential years 
of experience. In addition to the existing literature on the effect of work interrup-
tions on wages, we are interested whether a specific period of time-out within ten 
years after graduation has an impact on wages. Finally, we account for individual 
specific elements by focusing on hourly wage growth during ten years rather than 
the hourly wage rate at one moment in time. 

Data and methodology 

The data were collected from annual surveys that the Research Centre for Educa-
tion and the Labour Market (ROA) of Maastricht University (DM) carries out among 
the graduates of the UM. This so-called UM-scanner started in 1990 and is a longi-
tudinal study, in which graduates throughout their career periodically receive a 
mailed questionnaire on their labour market situation. Questions are asked about 
acquired education, labour market entry, current job characteristics, education 
job match and additional training. We are interested in four types of studies: 
economics, law, health sciences and medicine representing more profession ori-
ented or more generic oriented studies. For this analysis, we use panel data of the 
cohorts 1990/1991 and 1993/1994 that were followed in total for 10 years and 
were measured after 1, 5 and 10 years after graduation. Cohort 1990/1991 had in 
total 536 respondents of whom 200 had complete data on all three-time points. 
Cohort 1993/1994 had in total 800 respondents of whom 202 were included in the 
panel set. Respondents at t1 (n=49) and t10 measurement (n=37) who indicated to 
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riot have a paid job were dropped from the data set, leaving 316 respondents for 
analysis. 

Questionnaire 

In this chapter, we use measures of both internal and external depreciation: de-
preciation due to not using skills and due to outdated skills by technological and 
economical innovations. 
We use a self-administered questionnaire among master level graduates measured 
1, 5 and 10 years after graduation to monitor the labour market situation of each 
graduate throughout their career. Wage growth is assessed by two sub questions. 
First, we take the observations of the gross monthly wage of one, five and ten 
years after graduation and extract the gross yearly wage by calculating gross 
monthly wage times twelve. Second, we ask the respondents for the hours per 
week in their contract and calculate the yearly working hours (hours per week 
times 52). To get the hourly rate we divide the yearly wage by yearly working 
hours and calculate the wage growth for the period between one and ten years 
(hourly wage rate at t10-hourly wage rate at t1). 
With respect to the depreciation of human capital, we use several indicators. 
First, a direct self assessment question measures the job specific skill obsoles-
cence (JSSO) after ten years of graduation by asking respondents: "what percent-
age of the knowledge and skills that you acquired in your (initial) education is to 
your perception now depreciated (in %)?" Second, foregone experience is assessed 
by taking the total number of months of unemployment in period t1 and t5, and in 
period t5 and t10. Finally, job-education mismatch is measured by asking respon-
dents for the field and level that is required for the (current) job one, five and 
ten years after graduation. 
Factors that are known to accumulate human capital after initial education are 
measured by the following. First, we ask respondents to self assess the percentage 
of knowledge and skills that they acquired after ten years of graduation. Further-
more, the rate of mobility is a factor that is known to accumulate generic human 
capital and is measured by number of jobs in the period of ten years after gradua-
tion. Work experience prior to master degree is represented by age at graduation. 
Finally, respondents are asked for post schooling investment. Post schooling in-
vestment is divided into four categories: a PhD (which is in the Netherlands con-
sidered a job); another master or bachelor degree (fe. physiotherapy or a teach-
ing specialisation); professional specialisation (fe. accountancy or paediatrics) or 
none. 

Econometric specification 

The Mincer's model is based on "human-capital earnings function" that assumes 
that growth in earnings over the life cycle is related to human capital accumula-
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tion offset by depredation (Mincer, 1974b). To estimate the rate of depreciation, 
we develop an econometric model by taking the wage growth of four types of 
higher education graduates between one and ten years of graduation: 

In APT - In WXQ - In W{=J30+ faJSSO + j32NOFIELD + j3,OVEREDU + 

f3AUNEMPLtxt5 + /35UNEMPLtstx 0 + j36JOBSPECSKILLS + 0n NRJOBS + 

foPOSTSCHOOLING + fi9MALE + f3l0AGEGRAD + {3nAGEGRAD2 + 

finCOH 90 + fi. +€. 

where the logarithm of wages InAW is specified as a function of factors indicating 
different types of human capital depreciation (81-84, respectively) and factors 
indicating human capital accumulation (85-67). Other control variables in the 
analysis are personal characteristics: gender, age at graduation (work experience 
previous to initial education); age at graduation squared and year of graduation 
(cohort). In the initial model we also control for wage differentials: cohort effect; 
working in the public-private sector at t1 and t10; and the number of staff under 
supervision. 
Furthermore, i indicates master graduates in economics, health sciences, medi-
cine and law, and years of experience is measured by taking 10 years after 
graduation. The specification of the quadratic terms allows for the possibility of 
non-linearity (Chuang and Lee, 2003). 
Tests for heteroscedasticity were conducted for each of the variables with a Bonf-
feroni-adjustment for the p values to correct for multiple testing. In case of viola-
tion of these tests, standard errors were estimated using the robust Huber„White 
sandwich estimates to account for a non-constant variance. 
Sample-selection bias could affect our results, that is when unobservable factors 
simultaneously affecting wages and the probability of being unemployed (Gill, 
1992). For instance if individuals with certain characteristics are more likely than 
others to be unemployed for longer periods, then the relation between wage 
growth and the number of months unemployed will be biased. To test for sample 
selection (or non-random) bias, we apply the Heckman selection model (Heckman, 
1979). The selection variables are assumed to shift the probability of participation 
but not to influence the log wage level itself. In this study, we have chosen as 
selection variables: children, household situation, and home time. For instance, 
women with children under four years old are less likely to participate in the la-
bour market, but are unlikely to affect the log wage level itself. 
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ilts 

nptive statistics 

? 4.1 shows the distribution of confounders for the pooled cohorts of master 
jates in economics, health sciences, medicine and law. The response rates 
a mean of around 35% of depreciated skills after 10 years of graduation and a 
Sard deviation of 21%. This suggests that in this study the 'half-life* of initial 
is about sixteen years. Furthermore, the rate of depreciation appears to be 
ir among the four types of studies. This confirms previous findings that skill 
escence occurs as much in generic as in specific fields of study (Allen and van 
'elden, 2002). The same phenomenon is found for the self-assessed percent-
yf post-schooling skills acquired after graduation. More than 50% of the 
ledge and skills that graduates currently use in their job is acquired after 
ing the labour market with a standard deviation of 20%. Again, there is no 
ence between different types of studies, 
jates in medicine have the best match between educational level and field 
:urrent job at t1, t5 and t10 and acquire more often a postdoctoral profes-
i specialisation, such as paediatrics, than other graduates acquire. Gradu-
who graduated in health sciences, acquire more often another bachelor or 
?r degree, such as bachelors in physiotherapy. 
y, the majority of the economics graduates are male while the majority of 
ealth sciences and medicine graduates are female. 

4.1 Distribution of potential confounders for In wage growth (sample means and standard 

Ion or proportion) among master graduates in health sciences (n=198), economics (n=69), 

ne (n=74), and law (n=61) of the UM-scanner (n«402) 

All Economics Health Medicine Law 
graduates Sciences i 

il skills depreciated 10 36.1 34.4 37.0 32.0 (21.4) 42.0 

)f graduation (21.6) (21.5) (21.1) (22.5) 

schooling skills 56.4 57.9 56.1 54.4 (21.6) 58.3 

rs of graduation (20.3) (20.4) (19.7) 
• 

(21,2) 

- {% male) 40.9 73.6 27.9 37.0 45.5 

.ional level-job match at 59.6 53.9 51.6 833 60,6* 

/O) . k' » 

ional level-job match at 79.2 72.9 73.2 100.0 82,1* 

/O) 

ional level-job match at 73.7 75.4 65.4 100.0 60.6 

wov <• ' * 

' i 

-
• 
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All Economics Health Medicine Law 
graduates Sciences 

Educational field-job match at 77.8 81.1 70.6 94.4 72.7 

t1 (% own or related field) 

Educational field-job match at 66.9 72.9 72.9 100.0 78.6* 

t5 (% own or related field) 

Educational field-job match at 79.7 71.7 76.4 98.1 75.0 

t10 (% own or related field) 

Unemployed period 3.0 (6.8) 1.1 (2.5) 3.2 (6.6) 4.0 (9.8) 3.4 (6.1) 

t1-t5 (in months) » 

Unemployed period t5-t10 0.5 (3.1) 0.3 (1.7) 0.5 (3.4) 0.7(3.5) 0,5 (3.0) 

(in months) 

Nr of jobs 4.7 (2.0) 5(1.8) 4.4 (2.0) 5.1 (1.8) 4.3 (2.1) 

Phd (36) 6.7 5.8 7.0 9.3 3.0 

Teaching spec. {%) 0.7 » 0.8 M 3.0 

Postgraduate spec. {%) 24.2 23.1 3.9 72.2 27.3 

Another Bs or Master (%) 10.4 7.7 14.8 5.6 6.1 

No postgraduate education (%) 57.3 63.5 73.4 13.0 60.6 

Age at graduation (in years) 27.5 (4.9) 25.2 (1.7)* 28.07 26.84(2.3)* 29.7 (7.9) 

(5.2)* 

Cohort 1990/1991 (56) 47.2 36.7 44.1 58.6 53.7 

Sector public trpubUc t10 {%) 38,9 8.3 54.2 24.2 55.0 

Sector public trprivate t10 {%) 14.6 11.7 16.9 15.2 10.0 

Sector private t1*public t10 (%) 14.3 13.3 14.8 15.2 12,5 

Sector private t1* private t10 32.1 66.7 14.1 45.5 22.5 

(X) 

Management position 19.85 9.3 26.81 18.49 13.05 

(nr staff under supervision) (76.7) (16.3) (101.4) (67.1) (26.4) 

Note: to compare groups of studies for the continuous variables, an analysis of variance or c 
square was performed. ^ p<0.05 

Model testing 

For 186 respondents information was available for both the hourly wage at t1 and 
t10 as well as all potential confounding variables (see table 4.2). Initially, a model 
with the interaction term skillobsolescence*postschoolingskills was tested. Neither 
the model nor the interaction term proved significant. Also, we tested models 
controlling for type of study, change of public and private sector 
and having a management position (number of staff under supervision). However, 
the model estimating the effect of human capital variables and wage growth, 
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controlling for gender, age and cohort was significantly better (using F-change) 
than the other models with 39% of the variance explained. Furthermore, we have 
tested for selectivity bias using the two-step Heckman procedure. The Mills 
lambda in this model was not statistically significant, which suggests the absence 
of selectivity bias. We therefore present the results of estimated OLS coefficients 
in the following section. 

Human capital depreciation and wage growth 

We do not find a statistically significant effect of self-perceived job specific skill 
obsolescence rate on wage growth. This confirms a previous study that used the 
same measure of self assessed 'job specific skill obsolescence' (JSSO) (Allen and 
van der Velden, 2002). 
Allen and van der Velden (2001) argue that JSSO can only have a negative effect 
on wage if it results in a skill deficit. Thus, if workers counter a skill deficit by 
replenishing their skills, JSSO will not result in lower wages. However, in this 
study, we find evidence that other factors implying depreciation result in lower 
wage growth. It can therefore be questioned whether a self-assessment of 'the 
percentage of out-dated knowledge and skills acquired during initial education' is 
an adequate measure of JSSO. Allen does find a strong relation between JSSO and 
the characteristics of the sector (in terms of technological innovations). We there-
fore argue that it is likely that the self-assessed JSSO measures something else, 
namely an indication of the rate of technological change that someone perceives 
in his or her job. 

Table 4.2 Estimates of linear regression analysis of the effect of human capital variables on log 

hourly wage growth after 10 years of graduation, corrected for potentially confounding variables 

(standard errors between brackets) 

Dependent: 
tnAW (t1-t10) 

All 
graduates 

(n=184) 

Economics Health 
(n=42) sciences 

(n=87) 

Medicine 
(n=32) 

Law 
(n=25) 

HUMAN CAPITAL DEPRECIATION 

Job specific skill 

obsolescence (%) 

Unemployed period 

t1-t5 (in months) 

Unemployed period 

t5-t10 (in months) 

0.00 (0,00) 0,00 (0.00) 0.00(0.00) -0.00 (0.00) 0.00 (0.00) 

0.00 (0.00) 0.01 (0.02) 0.01 (0.00) -0.00 (0.01) -0.03 (0.02) 

-0.03 (0.01)** -0.16 (0.16) -0.03(0.02) -0.03 (0.03) -0.06 (0.06) 

Required field of education (own field reference): 

No/another field for 0.20 (0.08)* 0.23 (0.19) 0.02 (0.14) 0.46 (0.57) 0.28 (0.46) 

current job at t1 

No/another field for 0.22 (0.09)* 0.11 (0.18) 0.31 (0.16)* Dropped -0.18 (0.72) 
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Dependent: All Economics Health Medicine Law 
InAW (t1-t10) graduates (n=42) sciences (n=32) (n=25) 

(n=184) (n~87) 

current job at t5 

No/another field for -0.10 (0.10) 0.29 (0.19) -0.16 (0.15) Dropped -0.69 (0.35) 
current job at t10 

Required level of education (WO level reference): 

Overeducated for -0.18 (0.07)* -0.03 (0.15) -0.13(0.13) -0.84 (0.83) -0.19 (0.29) 
current job at t1 

Overeducated for -0.03 (0.08) -0.21 (0.13) -0.02(0.15) Dropped -0.00 (0.38) 
current job at t5 

Overeducated for -0.18 (0.08)* -0.35 (0.19) -0.18(0.13) Dropped -0,08(0.39) 
current job at t10 

HUMAN CAPITAL ACCUMULATION 

Skills after initial 0.00 (0.00) -0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.01) 
education (%) 

Nrof jobs in period 0.02 (0.02) 0.02 (0.03) 0.06 (0.03 0.02 (0.02) 0.00 (0.11) 
t1-t10 

Postgraduate investment (none reference): 

PhD 0.31(0.18) Dropped 0.65(0.22)** -0.57 (0.82) 

Another Bs or Master -0.27 (0.13)* -0.45 (0.23) -0.28(0.15) Dropped -0.58 (0.96) 

Professional 0.22 (0.09)* -0.21 (0.16) 0.70(0.24)** 0.64(0.35) 0.42 (0.48) 

specialisation 

CONTROL VARIABLES 

Gender (female reference): 

Male 0.11 (0,07) -0.09 (0.13) 0.21 (0.13) -0.11 (0.28) -0.01 (0.23) 

Age at graduation -0.05 (0.06) 1.30 (0.58)* -0.02 (0.09) -0.23 (1.15) -0.45 (0.63) 

(in years) 

Age at graduation 2 0.00 (0.00) -0.03 (0.01)* -0.00 (0.00) 0.00 (0.02) 0.00 (0.00) 

Cohort (<93-l94 reference) 

Cohort '90-*91 -0.48 (0.10)** -0.32 (0.15)* -0.14(0.15) -0.69(0.28)* -1.11 (0.30)** 

Constant 1.82 (1.09) -15.39 (7.82) 0.81 (1.48) 4.75 (16.24) -6.20 (9.62) 

Adjusted R-square 0.39 # 0.54 0.33 0.06 0.41 

# Cook-Weisberg test for heteroscedasticity was used to test to determine whether robust Stan 
dard errors were used 

With regard to the relation between interrupted work careers and depreciation, 
we find a statistically significant 3% wage decline is found for graduates with more 
months of unemployment in the period five to ten years after graduation. This is 
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confirmed by Mincer and Ofek (1982) who finds that the decline in wages is 
greater the longer the interruption (Mincer and Ofek, 1982), However, this effect 
is not found for being unemployed in the period one to five years after gradua-
tion, which suggests that there is a catch up mechanism in wage growth after the 
return to work. Evidence exist that the depreciation effect will decrease over 
time (Chuang and Lee, 2003) and wage differentials actually decrease with ex-
perience (Neuman and Weiss, 1995). 
When looking at the effect of education-job match on human capital depreciation 
during three moments in a career, we find that being overeducated for the cur-
rent job after one and ten years of graduation leads to lower wage growth than 
those graduates working at own masters level. This finding does not confirm pre-
vious research that people may choose a lower level job to gain relevant experi-
ence as a stepping stone to a better job in the future (Sicherman, 1991; Groot and 
Maassen van den Brink, 2000). Thus, we find a permanent lowering effect of over-
education on wage growth. 
However, in contrary to overeducation, working in a job for which no or another 
field of study is required in the beginning of one's career increases wage growth 
after ten years. This confirms the Mincer hypothesis that individuals who invest in 
generalised human capital have lower initial earnings as they acquire specific 
capital from their employers but only make this investment if there is a compen-
sating increase in wage growth (Mincer, 1974a; Kearl, 1988). An example is a 
management trainee position where job-specific skills are learned on the job. The 
acquisition of such new job-specific skills provide a graduate with additional hu-
man capital later on in the career which graduates who start in their own field do 
not have, that might lead to higher wages later in the career and therefore to a 
larger wage growth. 

Human capital accumulation and wage growth 

With regard to post schooling investment, we find that doing another bachelor or 
master degree after graduation results in a statistically significant lower wage 
growth of 27%, while a professional specialisation statistically significant increases 
wage growth. This difference can be explained by the argumentation that another 
bachelor or master degree is accumulating human capital that is not related to 
previous skills. It is like starting all over again. This is supported by evidence that 
investments in general training programs are not necessarily paid for by foregone 
earnings (Click, 1984). On the contrary, a professional specialisation implies spe-
cific on-the-job training that increases productivity in the current job. Both impli-
cations are in line with the human-capital theory (Becker, 1962). Furthermore, a 
professional specialisation, such as medical specialists, accountants, and lawyers, 
is associated with increased authority and control. This is supported by Prescott et 
al. (2003) who finds that authority and control pays off (Prescott, 2003). 
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Finally, a cohort effect is present. Hourly wage growth rates increased statisti-
cally significant between the cohorts 1990/1991 and 1993/1994. This finding can 
be explained by the fact that human capital and skill price varies over time in 
response to sectoral and cyclical demand and supply shocks (Blundell, 2003). 

Does type of study matter? 

As has been mentioned before, type of study is not significant in the model. This 
suggests that wage growth does not differ for generic compared to professional 
studies. Thus, our hypothesis that the depreciation effect on wage growth may be 
greater for a professional study than for a generic study is not confirmed. How-
ever, as is shown in table 4.1, the factors indicating depreciation are not equally 
distributed among studies. For instance, as medical students usually work at their 
level and in their own field, depreciation due to education-job mismatch is not 
present. 
Furthermore, we have performed a stratified analysis to check whether differ-
ences can be found within a study. For graduates in economics, we find statisti-
cally significant effects of age at graduation, age at graduation squared and co-
hort. The older an economics graduate, indicating more previous work experi-
ence, the higher the wage growth after ten years. Age at graduation squared is 
negative and statistically significant and indicates that the effect is not linear and 
that in time the trend towards wage growth is reversed. None of the depreciation 
and accumulation factors is statistically significant. However, this could be due to 
the low number of economics graduates. For graduates in health sciences, we find 
that working in another field after five years of graduation, a PhD and a profes-
sional specialisation result in a statistically significant increase of wage growth. 
Thus, postgraduate investment seems to pay off for health sciences graduates. For 
graduates in medicine, the explained variance of the model is very low and only a 
statistically significant cohort effect is found. For graduates in law, a cohort ef-
fect is observed as well. However, all results should be interpreted with caution 
as the model has many explanatory variables and few respondents. 
In this study, we make assumptions with respect to the occupational scope of the 
curriculum, and more in specific about the attention given to specific versus ge-
neric competences. However, it could be interesting to explore whether there are 
differences in curriculum of the four studies with respect to more or less durable 
knowledge. A study to estimate the depreciation of knowledge and career profiles 
used a particular vintage of research papers as an indicator. For instance knowl-
edge in physics falls at an annual rate of 18.3 percent, in the field of English this 
rate is only 2.67 percent, while the knowledge in economics is relatively less du-
rable with 13.2 percent (McDowell, 1982). Based on this study, we could assume 
that less durable knowledge is present in the field of medicine and economics, 
and more durable knowledge in the humanities, such as law and (some specialisa-
tions of) public health, the costs of interruption periods may be different as well 
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as the need for further training. However, in this study, we were not able to take 
the type and amount of training courses into account or to determine the durabil-
ity of knowledge within each field. More research exploring this hypothesis is war-
ranted. 

Conclusion 

This study examines the effect of multiple factors indicating human capital depre-
ciation on wages during three time periods. We contribute to existing literature by 
using different types of measures of human capital depreciation and restoration 
simultaneously that allow a better understanding of the impact on wage growth. 
We find evidence that an unemployment period in a later phase of one's career 
(after more than five years of graduation) leads to less wage growth. Further-
more, we find a permanent lowering effect of overeducation on wage growth. 
Thus, not using skills for some time, indirectly measured through unemployment 
or overeducation, may cause human capital depreciation. We do not find evidence 
for an effect of job-specific skill obsolescence on wage growth. Thus, we conclude 
that indirect measures of depreciation are better predictors for wage growth than 
a direct (self-assessment) measurement. 
As remedies for human capital depreciation, we find that both an increased num-
ber of jobs and a professional specialisation lead to human capital accumulation 
that is reflected in increased wage growth. These findings are in line with the 
Mincer hypothesis that argues that wage declines as a function of duration of the 
work interruption due to human capital depreciation and underinvestments in on-
the-job training (Mincer, 1974a; Mincer and Polachek, 1978; Mincer and Ofek, 
1982). More recent studies based on Mincer's model have shown that the rate of 
depreciation differs by education (Neuman and Weiss, 1995), gender (Chuang and 
Lee, 2003), experience (Albrecht, 1999), and vintage (Alders, 2005). We do not 
find that wage growth due to depreciation is different for different types of stud-
ies nor gender. However, we do find a vintage effect in this study as graduates 
from the cohort 1990 have significantly lower wage growth than their peers who 
graduated in 1994. 
In contrary to our expectations, we find that working in a job for which no or 
another field is required (suggesting an insufficient use of initial skills) results in 
more wage growth than those graduates working in their field. Another Master or 
Bachelor degree does not result in a higher productivity (and thus wage) after ten 
years of graduation. This implication is in line with the human-capital theory 
(Becker, 1962). Furthermore, we do not find that the depreciation effect on wage 
growth is greater for a professional study than for a generic study. Rather than to 
focus on the occupational scope of the curriculum, it could be interesting to in-
vestigate depreciation effects for different type of studies in terms of more or 
less durable knowledge. Furthermore, we recommend further exploration and 
validation of the accurate measurement of different types of human capital de-
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preciation and restoration and its consequences. Exclusive reliance on single 
measures of depreciation to predict earnings may lead to spurious conclusions. 
Hence, more factors play a role and it therefore important to determine the fac-
tors causing depreciation of human capital and their remedies in relation to la-
bour market outcomes. This may provide useful information for policy makers 
about how to efficiently use the investment in education. 
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Abstract 

The aim of this study is to investigate the effect of skill mismatch and 
educational mismatch on job satisfaction among master level graduates 
less than one year after graduation. To test whether specific skills matter, 
we examine the effect of possible mismatches of three types of skills: 
higher cognitive, discipline-specific and interpersonal skills. We use data 
from a mailed survey among two cohorts of Dutch graduates. We find that 
being underskilled in higher cognitive skills has a positive effect on job 
satisfaction, while perceiving less discipline-specific skills than required 
results in lower job satisfaction. Overall skill utilization has a strong posi-
tive effect on job satisfaction. These results are similar for different types 
of study ranging from a broad to a narrow occupational scope. We find 
that skill mismatch is a much better predictor for job satisfaction than 
educational mismatch. Finally, we conclude that different types of skill 
mismatches should be taken into account. 
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Introduction 

Technological and organizational changes have resulted in an increasing demand 
for higher level skills in the workforce during the past decades (Floyd, 1998; Bor-
ghans et al., 2001; Elias, 2001; Green et aL, 2001; Heijke et al., 2003b; Dickerson 
and Green, 2004). The shift towards high value work-related attitudes and higher 
cognitive skills, like problem solving, communication and being able to work in 
teams seems to be a permanent one (Stasz, 2001; Semeijn et al., 2005). Simulta-
neously, we observe a growth in the educational level of the population in all 
Western countries (Groot and Maassen van den Brink, 2000). When the demand for 
higher-level skills outpaces supply, this could result in a mismatch. The same hap-
pens when the rise in educational attainment is higher than the growth of higher 
educated jobs. There is a difference between (formal) educational mismatches 
and (actual) skill mismatches. Educational mismatch is defined as the mismatch 
between the field and level of (initial) education and what is required for the job. 
An undereducated worker is someone with an insufficient level of education 
needed for the job, while an overeducated worker has more education than is 
needed for the job. Skill mismatch refers to the mismatch between acquired and 
required skills and can lead to skill underutilization. Skill utilization concerns the 
extent to which workers perceive opportunities for skill use and skill development 
in their job. 
The question arises to what extent education and skill mismatch are related. If so, 
one would assume that workers with a higher level of acquired education than 
necessary for the job are underutilising their knowledge and skills. The effect of 
educational mismatch is then to a large extent explained by skill mismatches (Al-
len and van der Velden, 2001). However, most of the existing research has fo-
cused only on the effect of educational mismatch rather than skill mismatch on 
labour market outcomes. One of the reasons is that educational requirements are 
more easily and objectively measured, provide a common factor in hiring person-
nel and are easily quantified (Hersch, 1991), whereas the (self) assessment of 
acquired skills is considered more ambiguous. 
It is well known that there is a positive relation between educational level and life 
satisfaction (Ross and van Willigen, 1997; Hartog and Oosterbeek, 1998). How-
ever, studies on job satisfaction have found that longer schooling has a direct 
negative effect on job satisfaction (Mottaz, 1984; Clark, 1996; Clark and Oswald, 
1996). This effect may be explained by the higher aspirations of work values asso-
ciated with increased education. Educational mismatch is known to affect labour 
market outcomes, like turnover, wages, and job satisfaction, although conclu-
sions, at least for job satisfaction, are sometimes contradictory. Several studies 
have found an inverse relationship between overeducation and job satisfaction 
and have ascribed them to the effects of frustration (Tsang and Levin, 1985; 
Tsang, 1987; Hersch, 1991; Clark, 1996; Clark and Oswald, 1996; Battu and 
Sloane, 2000; Groot and Maassen van den Brink, 2000; Belfield and Harris, 2002). 
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This inverse relationship concerns the comparison of overeducated worker: 
their correctly allocated colleagues. However, this does not answer the que 
whether overeducation per se lowers job satisfaction. Buchel (2002) claims 
overeducated workers are not less satisfied with low skilled jobs than low < 
fied workers within the same firm, and tend to be more productive (Bi 
2002). Beside the educational level, the field of study may also influence jol 
isfaction. The closer the fit between a worker's field of study and the jot 
more satisfied a worker may feel in the job. However, in a survey amor 
graduates, Belfield and Harris (2002) report limited support for the argumen 
those with a better job match experience higher job satisfaction (BelfieU 
Harris, 2002). Wolniak and Pacarella (2005) find that when the fit betw< 
graduates' major and subsequent job field is closer, job satisfaction is ) 
(Wolniak and Pascharella, 2005). Others suggest that either being overedu 
for a job, overskilled, or to have a job in a different domain leads to a low< 
satisfaction (Mora et al., 2005). However, the conclusions of this interna 
comparative study are based on descriptive results only. 
Some recent studies specifically examined the effect of skill mismatch c 
satisfaction. So far, an inverse association between skill mismatch and job 
faction is found (Johnson and Johnson, 2000; Allen and van der Velden, 
Vieira, 2005). However, Viera (2005) and Johnson and Johnson (2000) only l< 
the effect of perceived overqualification. Allen and Van der Velden (2001) at 
the relation between both types of mismatch and find that educational misi 
is neither a necessary nor a sufficient condition for skill mismatch. They alsc 
that skills mismatches are better predictors for job satisfaction than educs 
mismatches. However, in their study skill mismatch is measured by an c 
question whether the current job offered sufficient scope to use knowledc 
skills, and no distinction is made between different types of skills. 
The overall aim of this chapter is to assess the impact of educational an 
mismatch on job satisfaction in the Netherlands. While previous work has fc 
on whether overall measures of educational mismatch imply skill mismatc 
are also interested in the effect of specific skill mismatches on job satisf< 
We make a distinction between higher cognitive, discipline-specific and int 
sonal skills. Higher cognitive (academic) skills refer to the recall or recognr 
knowledge and the development of intellectual abilities and skills that are 
ferable to various contexts (Bloom, 1956). Discipline-specific skills refer t 
cific, often codified, knowledge and skills that have specific value for on< 
narrow range of jobs (Nordhaug, 1993). Interpersonal skills are those s 
communication skills involved in dealing with and relating to other people 
on a one-to-one basis (McConnell, 2004). Second, we allow for the possibili 
the effect of possible mismatches might differ between different types of s 
Thus, we are able to identify whether specific skills contribute to job satis 
for studies with a generic and an occupational scope. 

This chapter is structured as follows. In section 2, the relation between jol 
faction and skill mismatch is explained. Section 3 describes the pooled dat 
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two cohorts of Dutch graduates in economics, health sciences and medicine in 
2003 and 2004. We present the empirical model for analyzing skill mismatch and 
job satisfaction in the following section. In the fifth section, we present the em-
pirical results, followed by the concluding section. 

Job satisfaction and job matching theory 

The concept of job satisfaction 

Job satisfaction has been defined as "a pleasurable or positive emotional state 
resulting from the appraisal of one's job or job experiences' (Locke, 1976). A 
considerable amount of research has shown a strong relationship between the 
opportunity for skill use and skill development and job satisfaction (as a proxy of 
well being) (0' Brien, 1983; Morrison et al., 1999). Workers seem to be most satis-
fied in jobs that provide them with sufficient opportunity to use abilities and to 
learn new ones. Too little or too much mental challenge, which implies a low 
sense of competence and accomplishment, may lead to dissatisfaction (Clark, 
1996). Not being able to use existing skills leads to job dissatisfaction because 
workers experience frustration and a lack of challenge (O' Brien, 1983; 0 ' Brien, 
1986). The need to feel competent when performing an activity is regarded as one 
of the fundamental psychological needs for optimal functioning (Guay et al., 
2003). A low perceived level of competence can be related to an actual skill defi-
cit or lack of knowledge. But it can also be the result of systemic factors in the 
organisation, like an excessive workload or a lack of administrative support, that 
make it impossible to use those skills (Cherniss, 1993). We therefore expect that 
those graduates perceiving underutilization or short falling of skills will be less 
satisfied in their job. Although it is suggested that subjective measures are not 
noise-free and may introduce bias, the use of workers' subjective evaluation of 
their job contains useful information for predicting and understanding labour mar-
ket outcomes (Freeman, 1978; Clark, 1996; Hamermesh, 2004). Self assessed job 
satisfaction indicates how people value both monetary and non-monetary returns 
to their jobs (Mora et al., 2005). In fact, job satisfaction can be regarded as a 
summary measure to compare the current job to other Labour market possibilities 
(Hamermesh, 2001). 

Job matching theory 

The importance of the match between required and possessed skills is explicitly 
discussed in the matching theory (Jovanovic, 1979; Viscusi, 1979; Mortenson, 
1988). According to this theory, the interaction between someone's ability and 
the requirements of the job are seen as determinants of workers' productivity. 
Given individual abilities, some workers are more suitable for a job than others 
are which lead to different job opportunities. Thus, both the education and the 
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occupational domain play a role (Heijke et al., 1999). Within the job matching 
theory, two theories can be distinguished: the assignment theory (Hartog, 1992; 
Sattinger, 1993) and the heterogenous skills theory (Green et al., 2002). Both 
theories assume a different relationship between educational mismatch and skill 
mismatch. According to the assignment theory these concepts are closely related, 
while the heterogenous skills theory argues that among individuals with the same 
level of schooling, there is still considerable variety in the level of skill endow-
ments and ability (Di Pietro and Urwin, 2006). 
Graduates of some types of education have a comparative advantage in certain 
types of jobs and are more suited for those jobs than others are. Some types of 
study prepare students for a professional domain, while other studies lead to a 
broad range of jobs (De Grip and Heijke, 1989; Van Smoorenburg and Van der 
Velden, 2000). A professional academic study, like medicine, prepares students 
for a narrow occupational domain that cannot be performed without specific 
knowledge and skills. It is often characterised by formalized and institutionalised 
rules of entry (De Wolf and Van der Velden, 2001). We further distinguish between 
generic and field-specific that have a broader occupational scope. The first type 
of study trains students in a certain discipline. The acquired skills can be applied 
to a broad number of occupational fields. An example is the master in economics. 
Finally, a field-specific study trains students in applying knowledge and methods 
of multiple (academic) disciplines into one specific field. They can be considered 
as field-specialists. For these so called context- or field-specific jobs, familiarity 
with the sector or field is an advantage as it implies lower training costs (de Wolf 
and van der Velden, 2001). An example of a field-specific study is the masters in 
health sciences. According to the matching theory, we expect that a mismatch has 
different effects for graduates with a study characterised by a broad occupational 
scope compared to a professional study with a narrow occupational scope. Gradu-
ates from a professional study, like medicine, who cannot find a job within their 
field are expected to have more difficulty to use their specific knowledge and 
skills, and will be less satisfied with their job. On the other hand, finding a job 
within their professional domain would imply the closest match of knowledge and 
skills leading to the highest job satisfaction. Graduates from an applied study, like 
health sciences are trained in applying multi-disciplinary knowledge to the public 
health field. These graduates are able to search jobs in a broader range of occu-
pations within the field of public health. As their job opportunities are greater, 
we expect that finding a job outside their field of education has a less devastating 
effect on job satisfaction compared to when one finds a job outside the domain. 
Finally, a generalise like an economist, is trained in applying broad knowledge to 
various fields. We expect that these graduates face the widest choice of job op-
portunities compared to the other two types of graduates. Economists would be 
able to transfer their (generic) knowledge and skills to various contexts, and 
would therefore be least dissatisfied when finding a job outside their field. In 
conclusion, we expect that working outside their occupational domain reduces job 
satisfaction for all graduates. However, the effect of a mismatch, and specifically 
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»-specific skills, on job satisfaction is greater for a type of study with a 
jpational domain than for a study with a broad occupational domain. 
xd types of studies, we expect that the effect of a mismatch on job 
is greater for a field-specific study than for a generic study. 

ere collected from annual surveys that the Research Centre for Educa-
? Labour Market (ROA) of Maastricht University (UM) carries out among 
es of the UM. This so-called UM-scanner started in 1990 and is a longi-
Jy, in which graduates are asked in a mailed questionnaire about their 
ind labour market situation one, five and ten years after graduation. 
tere asked about acquired education, labour market entry, current job 
:ics, education-job match and additional training, 
lalysis, we use the data from two waves: the graduation cohorts 
and 2002/2003 surveyed in 2003 and 2004 respectively. The response 
-se two waves were 32% and 46%4. The two waves are pooled into one 
total, 1116 university master graduates completed the questionnaire, 
0̂ respondents graduated in economics, health sciences or medicine, 

ely 11% of the sample (n=92) has missing information on job satisfac-
rily because they had no job) and are dropped from the dataset. We 
) a database consisting of 728 graduates with a Master degree in eco-
>61), health sciences (n*=334), or medicine (n-133) as representatives 
types of studies. 

•fit of skill and educational mismatch and job satisfaction 

ish between two types of mismatches: skill mismatch and educational 
Skill mismatch was measured in two ways: by a self-rating on 23 skills 
eived skill utilization. 
sk respondents to rate 23 skills on the required Level for the current 
i as their own acquired Level, both measured on a five-point scale, 
ri 1) moderate to 5) excellent, The 23 specific skills range from disci-
ic skills, generic skills, to work-related attitudes. In order to reduce 

of skills for the regression analysis, we perform a factor analysis to 
1 common underlying factors of the 23 required skills (see table 5.1). 

e rate in 2003 was lower than usual because an additional survey was held at the 

kere is no indication that the non-response was selective in terms of socio-economic 
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Based on the criterion of eigenvalues greater than one, six factors are extracted. 
The six factors combined explain 63% of the variance. Comrey and Lee (1992) 
suggest that only loadings above 0.32 can be interpreted, and that the greater the 
loading, the more the variable can be considered as a pure measure of the factor 
(Comrey, 1992). We set the cut-off for factor loadings at 0.45 (20% overlapping 
variance). The following factors are identified. Factor 1 load high on higher cogni-
tive skills; factor 2 on discipline-specific skills; factor 3 on technical communica-
tion skills; factor 4 on stress management skills; factor 5 on interpersonal skills; 
and factor 6 on professional skills. Based on Cronbach Alpha, we test for the in-
ternal consistency of each factor and exclude factors with a score lower than 
0.75. It is argued that a should be above 0.70 but probably not higher than 0.90 as 
this may indicate a high level of item redundancy (Streiner and Norman, 2001). 
Thus, higher cognitive skills, discipline-specific skills and interpersonal skills are 
included in the regression analysis. 
For each skill, we calculate a sum score for both required and possessed level. 
Then, we divide the sum score by the total number of items per factor and recode 
the scores into the five original categories, with 1 and 5 as the minimum and 
maximum value. We calculate category 1 if the score is between 1 and 1,5; cate-
gory 2 if the score is between 1,6 and 2,5; category 3 if the score is between 2,6 
and 3,5; category 4 if the score is between 3,6 and 4,5; and category 5 if the 
score is between 4,6 and 5. Then for each skill, we calculate a matching variable 
by comparing the required level with the possessed level resulting in the following 
categories: 1) underskilled; 2) adequate match; and 3) overskilled. Category 1 
refers to when the required level of skills is higher than the respondent's own 
level of skills; category 2 refers to when required level is equal to the respon-
dent's own level of skills; and category 3 refers to when the required level of 
skills is lower than the respondent's own level of skills. 

Table 5.1 Factoranalysis (pea) with orthogonal rotation and eigenwaarde greater than one 

23 skills* F 1 F 2 F 3 F 4 F 5 F6 

Ability to link various issues 0,72 

Ability to prioritise 0,70 

Ability to identify problems and opportunities 0,67 

Ability to reason logically 

Ability to gather information 

Discipline-specific knowledge 

Ability to apply discipline-specific knowledge 
in practice 

Ability to learn new things 

Ability to communicate in foreign languages 

0,67 

0,63 

0,84 

0,83 

0,79 
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23 skills* 

Ability to use ICT 

Knowledge of other fields (of study) 

Ability to perform well under stress 

Ability to make decisions 
Willingness to discuss ideas of yourself and 

others 

Willingness to defend your opinion 

Willingness to understand other opinions 

Ability to come up with new ideas and 

solutions 

Willingness to stick your neck out 

Ability to work according to budget, planning 

or guidelines 

Ability to clarify yourself to others 

Ability to use capacities of others 

Ability to work productively with others 

Cronbach Alpha per factor # 

F 1 

0.89 0.76 0.51 0.72 0.85 0.68 

F 2 F 3 F 4 F 5 F6 

0,72 

0,74 

0,71 

0,82 

0,78 

0,71 

0,62 

0,62 

0,55 

0,51 

0,51 

0,65 

* Factor loadings lower than 0,45 are dropped. # Factors with a Cronbach Alpha lower than 0.75 
are excluded from the regression analysis 

Second, overall skill utilization is operationalised by asking respondents to indi-
cate the degree to which their capacities were utilised in the current job, meas-
ured on a five point scale with only the extremes defined: 1) 'not at all' to 5) 'to 
a large extent'. Overall skill deficit is measured by the extent to which the re-
spondent perceives that his/her capacities are falling short for the current job, 
again measured on a five-point scale: 1) 'not at all' to 5) 'to a large extent'. With 
regard to educational mismatch, we distinguish between: level, field, and educa-
tion-job match. Level is measured by the minimum level of education required for 
the current job position: 1) 'university'; 2) 'lower than university'. Level mis-
match in this sample of university graduates refers to the last category. Field is 
measured by the field of education required for the current job position: 1) 'my 
own field or a related field; 2) 'a totally different or no specific field of educa-
tion'. Field mismatch refers to the last category. Education-job match is defined 
by asking respondents to rate the quality of the match between education and 
their current job: 1) 'poor'; 2) 'moderate'; 3) 'sufficient'; and 4) 'good'. 
The dependent variable in our analysis is a measure of job satisfaction in the cur-
rent job. It was measured by one question: 'how satisfied are you in your current 
job'? Respondents were offered a five-point scale with only the extremes defined: 
1) 'very unsatisfied' to 5) 'very satisfied'. 
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Confounders 

The following covariates are included in the job satisfaction equations: career 
possibilities in current job (five-point scale ranging from 1 'hardly any1 to '5 
'good'); age (as a proxy for work experience); on the job search (1 'yes'; 2 'no'); 
cohort (1 '2003'; 2 '2004'); type of study (1 'master in economics'; 2 'master in 
health sciences'; 3 'master in medicine'); log wage ('the logarithm of the hourly 
wage in euros'); tenure (1 'permanent contract'; 2 'temporary contract without 
prospect of permanent contract'; 3 'temporary contract with prospect of perma-
nent contract'), participation in professional courses (1 'yes'; 2 'no'), and year of 
graduation (1 'cohort 2003' 2 'cohort 2004'). 

Model specification 

To estimate the impact of skill mismatch and educational mismatch on job satis-
faction an econometric model is developed. Due to the fact there are few re-
sponses in the extreme categories, the dependent variable job satisfaction was 
condensed into three categories: 1) 'dissatisfied'; 2) 'not satisfied/ not dissatis-
fied' 3) 'satisfied'. As job satisfaction is an ordered variable, an ordered logit 
regression model was applied. To estimate the individual effect of the two types 
of mismatches, we estimated separate models. To test to what extent educational 
mismatch implies skill mismatch we combined both concepts into one model. In 
all models, we test the parallel regression assumption whether the coefficients 
are equal across response categories J by comparing the log likelihood from or-
dered logit with that obtained from pooling J-1 binary models fitted with logit, 
making an adjustment for the correlation between the binary outcomes defined 
by y < m, for outcome m =1 to J response categories (Scott Long and Freese, 
2003). In all models, we use the covariates mentioned in the previous section. 
We begin with model (1) containing indicators for the three specific skill mis-
matches, which were determined by the factor analysis, and the two general 
questions on skill utilization. For each specific skill mismatch, two dummy vari-
ables are constructed: 'UNDERSKILLED' when the required level of skills is higher 
than the respondent's own level of skills, and 'OVERSKILLED' when the required 
level of skills is lower than the respondent's own level of skills. The reference 
group is 'MATCH' indicating that the required level matches the respondent's own 
level of skills. Furthermore, we add the respondent's perception of skill utilisation 
and skill deficit. We include both 'SKILL UTILIZATION' and 'SKILL DEFICIT' and 
regard them as interval variables as only the extremes of the scale are defined. 
In the second model (2), we look at the effect of educational mismatch on job 
satisfaction, measured by required level, required field and a direct question how 
the respondent perceives the overall match between education and job. 'LEVEL' 
is a dummy indicating that a lower level than university was required for the cur-
rent job (university level is the reference category). 'FIELD' is a dummy indicating 
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that another or no specific field was required for the job (own or related field is 
the reference category). 'EDUJOB' consist of three dummies representing a bad 
match, moderate match, sufficient match and the reference category is a good 
education-job match. Furthermore, in this model we test the hypothesis whether 
the effect of working outside the respondent's educational field on job satisfac-
tion is different among three types of studies. We add an interaction term 
'STUDY*OUTSIDE FIELD that consist of three dummies referring to the interaction 
between health sciences and working outside own field, the interaction between 
medicine and working outside own field, and the interaction between economy 
and working outside own field. The first interaction is chosen as the reference 
category. The last model (3) includes both skill mismatch (model 1) as well as 
educational mismatch (model 2). In this way, we are able to examine to what 
extent skill mismatch and educational mismatch are related. If the effect of skill 
mismatch (model 1) will remain after controlling for educational mismatch (model 
3) it indicates that both concepts are not identical and measure different aspects 
of mismatch. Furthermore, to verify our hypothesis whether the effect of working 
outside the respondent's educational field on job satisfaction is different among 
three types of studies, we run model 1 separately for the three studies. 

The effect of skills mismatch and educational mismatch on job 
satisfaction 

Descriptive results 

Table 5.2 shows the distribution of skill mismatch and educational mismatch for 
the pooled cohorts of master graduates in economics, health sciences, and medi-
cine. The majority of all graduates report to have sufficient skills for what is re-
quired for their job, and even some 20-25% indicate to have more skills than is 
required for their job. Around 35% of the graduates reports to be underskilled in 
discipline-specific skills in comparison to 7-21% perceive less skills than needed for 
higher cognitive and interpersonal skills respectively. More than 70% of the re-
spondents perceive that their skills are used to a large or very large extent in 
their job, while almost 30% states that their skills are used only to some extent or 
less. Furthermore, most respondents (78%) do not perceive skill deficits in their 
current job. 
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Table 5.2 Distribution of skill and educational mismatch (frequencies and percentages) in Master 
graduates in Economics (n-261), Health Sciences (n=334) and Medicine (n=133) 

All studies Economics Health Sdences Medicine 

Higher cognitive skills No (%) No (%) No {%) No {%) 

UnderskiUed 51 (7.01) 13 (5.0) 30 (9.0) 8 (6.0) 

Match 407 (55.9) 140 (53.6) 183 (54.8) 84 (63.2)* 

Oversktlled 214 (20.4) 89 (34.1) 89 (26.7) 36 (27,1 )* 

Discipline-specific skills 

UnderskiUed 252 (34.6) 93 (35.6) 120 (35.9) 39 (29.3) 

Match 256 (35.2) 74 (28.4) 120 (35.9) 62 (46.6) 

Overskitled 168 (23.1) 77 (29.5) 65 (19.5) 26 (19.6) 

Interpersonal skills 

UnderskiUed 154(21.2) 43 (16.5) 73 (21.9) 38 (28.6) 

Match 333 (45.7) 118 (45.2) 158 (47.3) 57 (42.9) 

OverskiUed 181 (24.9) 79 (30.3) 72 (21.6) 30 (22.6) 

Use of skills in job 

Mo or weak skillutilisation 93 (12,8) 44(16.9) 48 (14.4) 1 (0.8)* 

Some skillutilisation 115 (15.8) 52 (19.9) 57 (17.1) 6 (4.5)* 

Strong or very strong 517(71.0) 164 (62.8) 228 (68.3) 125 (94.0) 
skillutilisation 

Deficit of skills in job 
i 

Ho or weak skilldefidt 568 (78.0) 201 (77.0) 261 (78.1) 106 (79.7) 

Some skilldefidt 108 (14.8) 43 (16.5) 50 (15.0) 15 (11.3) 

iJW ê or w y large 
skilldefidt 

45 (6.2) 13 (5.0) 20 (6.0) 12 (9.0) 

Education-job match 

m ' 42(5.8) 15 (5.8) 27 (8.1) 4» 

Moderate 92 (12.6) 45 (17.2) 45 (13.5) 2 (1.5)* 

Suffi^tet 246 (33.8) 100 (38,3) 119 (35.6) 27 (20.3)* 

Good 

Reauired educational fiplrl 

346 (47.5) 100 (38.3) 143 (42.8) 103 (77.4) 

!'*y>](VM 'Mit / I viM 

My own field or related field 566 (77.8) 178 (68.2) 218(76.0) 126 (94.7) 

A totally different or no 155(21,3) 80 (30.7) 66(23.0) 7 (5.3)* 

Required educational level 

498 (68.4) 161(64.0) 198 (59.3) 133 (100)* 

Lower than university 225 91 (34.9) 134 (40.1) * 

(30.9) 
• 
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All studies Economics Health Sciences Medicine 

Dependent variable: Job satisfaction 

Dissatisfied with job 

Not satisfied/ not 

unsatisfied with job 

Satisfied with job 

N 

81 (11.1) 35 (13.4) 42 (12.6) 

141(19.4) 51 (19.5) 74(22.2) 

506 (69.5) 

728 

175 (67.1) 218 (65.3) 

261 334 

4 (3,0) 

16 (12.0) 

113 (85.0) 

133 

Notes: Due to missing values, totals do not add to 100%. To compare groups of studies for the 
mismatch variables an analysis of variance or chi-square was performed, *== p<0.05 

As we are interested in the relation between skill mismatch and educational mis-
match, table 5.3 shows the cross tabulation between these mismatch variables. It 
shows that the majority of the respondents who perceive that their skills are util-
ised to a large extent and have sufficient skills for their job, also report a suffi-
cient or good education job match, work in their own or related field of study, 
and have a job at university level. However, some of respondents report a suffi-
cient or good education-job match indicating at the same time that only some of 
their skills are being utilised in their job (13%) and that they have strong deficits 
for the job (5%). On the other hand, some graduates work outside their own field 
of education or work in a job for which they formally overeducated, but still re-
port strong skill utilization in their job (10% and 13% respectively) and say that 
they have no skill deficits for the job (17% and 25%). 

Table 5.3 Combinations of skill utilisation/ skill deficit and education-job match 

Skill utilization in job Skill deficit in job 

Education-job match 

Bad/ moderate 

Sufficient/ good 

Required field of education 

Own or related 

Other or none 

Required level of education 

University 

Lower than university 

None Some Strong None Some Strong 

10.1% 5.1% 3,3% 14.9% < 2.5% 1.3% 

2.8% 10.8% 67.9% 63.8% 12.5% 5.0% 

2.5% 7.1% 59,2% 53.7%; 10.3% 4.6% 

10.1% 8.6% 12.5% 25.0% 4.73% 1.7% 

6.3% 10,6% 61.7% 61.4% 11.9% 4.2% 

6.4% 5.3% 9.8% 17.2% 3.2% 1.2% 

i 
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Ordered 10311 estimates 

The full estimates, including control variables, for models 1, 2, and 3 are shown in 
table 5.4. All ordered Logft models are successfully tested for the parallel regres-
sion assumption. 
Model 1 presents the estimates of the three skill mismatches on job satisfaction. 
We find that 40% of the variance in job satisfaction can be explained by the vari-
ables in the model. Surprisingly, graduates with fewer higher cognitive skills than 
required are more satisfied with their job. The Dreyfus and Dreyfus model of pro-
fessional development (1986) that distinguishes five stages when entering the 
labour market could explain this. Novices entering the labour market tend to ap-
ply initial knowledge rigidly and need to acquire practical experience in order to 
achieve a higher level of competence (Dreyfus and Dreyfus, 1986). In the second 
stage, the advanced beginner uses limited experience to modify rules and princi-
ples for specific situations. For this phase, higher levels of cognitive (academic) 
skills, such as analysis, synthesis and evaluation that are transferable to a variety 
of contexts, is needed. Thus, it is likely that graduates are more satisfied when 
they are challenged in jobs to practice and bring their higher cognitive skills to a 
higher level. Furthermore, a high-required level of discipline-specific skills in a 
job leads to higher job satisfaction. However, being less able than required to 
apply discipline-specific skills has a negative and statistically significant effect on 
job satisfaction. Thus, a high-required level of discipline-specific skills seems to 
be regarded as a challenge as well, whereas those graduates perceiving a deficit 
in their discipline-specific skills might experience too much mental challenge. This 
confirms previous findings that workers are most satisfied in jobs that provide 
them with sufficient opportunity to use abilities and to learn new ones. Too little 
or too much mental challenge, which implies a low sense of competence and ac-
complishment, may lead to dissatisfaction (Clark, 1996). 
Job satisfaction is strongly negatively influenced by perceived skill underutilisa-
tion. It seems that the lower a respondent's perception about the extent to which 
skills are used in their job, the lower his/her job satisfaction. This is confirmed by 
several studies that show that skill underutilization has a strong negative effect on 
job satisfaction (Humphreys and O'Brien, 1986; Meir et al., 1990; Allen and van 
der Velden, 2001). A skill deficit appears to have no statistically significant effect 
on job satisfaction. Thus, we can only partly confirm our hypothesis, namely that 
underutilisation of skills has a strong negative effect on job satisfaction, but that 
a skill deficit does not seem to have any impact. 
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Table 5.4 Ordered logit regression for job satisfaction among Dutch graduates (N=656): logit-
effects, and robust standard errors between brackets 

i • 4 
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B(SE) 
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i I ' 
i I 
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. t. 
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Dependent variable: satisfied with job Model 1 Model 2 Model 3 

Ms in medicine 

Pseudo R2 

N 

Wald chi-square (Df) 

Cut 1 / cut2 

0.40 

-0.16 (0.42) 0.05 (0.35) 

0.40 0.32 

-0.31 (0.40) 

0.40 

590 

253.6 (26) 

4.47/ 7.0 

595 655 

373.1 (21) 230.7 (15) 

5.36/ 7.83 3.10/ 5.24 

*Significant at 5% level; "significant at 1% level; All models are successfully tested for the paral-
lel regression assumption; B= logit coefficients; SE= robust standard errors 

In model 2, educational mismatch is included instead of skill mismatch to explain 
differences in job satisfaction. Initially, the interaction term study*outside field is 
tested but not statistically significant and therefore excluded from the model. 
The pseudo R2 of the ordered logit equation suggest that 32% of the variation in 
reported job satisfaction levels is explained by the exogenous variables in the 
model. Educational mismatch appears to have a strong and statistically significant 
effect on job satisfaction. The better the fit between the respondent's university 
education and their current job, the higher job satisfaction is. Not surprisingly, 
the negative effect of overeducation on job satisfaction in this model is statisti-
cally significant. Working in one's own or a related educational field does not 
yield a higher job satisfaction than having a job for which another or no specific 
field is required. 
In model 3, we combine both skill mismatch (model 1) and educational mismatch 
(model 2) to analyse whether their effects are independent of each other. In this 
way, we can test whether the effect of skill mismatch is Largely explained by edu-
cational mismatch. If so, the effect of skill mismatch is expected to disappear in 
the combined model. This combined model does not lead to a higher explained 
variance as it fits the data equally well as the model with only skills mismatch 
indicators (40%). Not surprisingly, we find that the effects of educational mis-
match become statistically insignificant in model 3. Interestingly, as most of the 
research so far is focusing on educational mismatch, our findings suggest that 
questions on skills and skill utilization are better indicators for job satisfaction. 
This confirms the empirical findings of Allen and Van der Velden (2001) that skill 
mismatch is a much better predictor of job satisfaction than educational mis-
match. Borghans et al. (2001) argue that education might be used by the labor 
market as a signal of ability rather than as a source of skill supply. Graduates may 
have interpreted the question on education-job match strictly whether the ac-
quired education fits the formal requirements of the job. Questions on skills 
would then refer to the person-job fit; to the extent they have acquired skills in, 
but also beyond, formal education. As a result, workers with the same level of 
education may have different skill endowments, which supports the job-matching 
theory that it is the combination of personal abilities and job characteristics that 
matters. 
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Of interest is that in all three models the coefficients of the control variables 
show that having career possibilities in the current job is associated with higher 
job satisfaction. We find that irrespective of overeducation or a level match, per-
ceiving career possibilities enhances job satisfaction. Finally, we do not find that, 
in contrast to our expectation, the effect of a mismatch on job satisfaction differs 
for type of study. 

Does type of study matter? 

Although we find that job satisfaction does not differ for generic compared to 
professional studies, we are interested whether there are differences within a 
specific study. Therefore, we have performed a stratified analysis based on the 
first model on skill mismatch. 

Table 5.5 Skill mismatch and job satisfaction for three types of studies 

Dependent variable: Economics Health sciences Medicine 

Satisfied with current job 

B(SE) B (SE) B (SE) 

Higher cognitive skills (match=ref.) < 

Underskilled 1.28 (0,96) 1.00 (0.58) 0.90 (1.27) 

Overskilled -0.13 (0,44) -0.34 (0,37) 0.59 (1.76) 

Discipline-specific skills (match=ref.) 

Underskilled -1.18 (0.63) -0.81 (0.49) -0.51 (1.00) 

Overskilled -1.02 (0.63) -0.01 (0.62) 0.38 (0.83) 

Interpersonal skills (match^ref.) • 

Underskilled -0.65 (0.58) 0.49 (0.51) -2,05 (1.23) 

Overskilled -0.48 (0.50) -0.10 (0.49) -1,04 (1.31) 

Required tevel higher cognitive skills 0.30 (0.38) -0.27 (0.32) 1.25 (0,93) 

Required level knowledge 0.04 (0,25) 0.76 (0.28)** -0.88 (0,85) 

Required level interpersonal skills 0,11 (0.31) 0.62 (0.34) 0.27 (0.53) 

Skillutilisation 1.34 (0.27)** 1.24 (0.24) 0.49 (0.54) 

Skilldeficit -0.04 (0.25) -0.25 (0,20) 0.06 (0.32) 

Female (male« ref.cat.) -0.16 (0.40) «0.89 (0.41)* 0.65 (0.57) 

Age 0.04 (0.04) 0.02 (0.02) -0.11 (0.19) 

Tenure (permanent contractureƒ.; 

Temporary without prospects -0.13 (0.74) -0.84 (0.46) -0.78 (0.93) 

Temporary with prospect 0.88 (0.55) -0.09 (0.45) s; 0.82 (1.40) 

Log salary gross per month -0.90 (0.86) 0.32 (0.61) -2.25 (1.27) 

Career possibilities 1.02 (0.22)** 0.94 (0,16)" 0.80 (0,55) 
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Dependent variable: 
Satisfied with current job 

Professional course (no=ref.) 

Cohort 2004(2003=ref) 

Pseudo R2 

N 

Wald chi-square (Df) 

Cut 1 / cut2 

Economics Health sciences Medicine 

-0.55 (0.42) 

-0.14(0.41) 

0.41 

210 

148.8 (19) 

4.30/ 6.61 

-0.15 (0.37) 

-0.23 (0.37) 

0.46 

1.02 (0.97) 

1.46 (0.82) 

0.29 

269 

112.3 (19) 

8.19/ 11.23 

116 

26.6 (19) 

-8.03/ -5.51 

* Significant at 5% level; ** significant at 1% level; All models are successfully tested for the paral-
lel regression assumption; B= logit coefficients; SE= robust standard errors 

The reason for doing so we could not fit a model with educational mismatch, as 
this phenomenon is hardly present for graduates in medicine. Furthermore, it 
seems that in this chapter the model with skill mismatch (and without educational 
mismatch variables) fits the data best. 
First, we look at the results for a generic study (economics), followed by a field-
specific study (health sciences) and a professional study (medicine). For graduates 
in economics, we find that both a perception of overall skill utilisation as well 
career possibilities within a job lead to a statistically significant higher level of 
job satisfaction. For graduates in health sciences, we find that a high-required 
level of discipline-specific skills results in higher job satisfaction for health sci-
ences graduates. These results are surprising as a previous study finds that em-
ployers in the public health field increasingly require generic competences, such 
as communication and teamwork (Biesma et al, 2006). However, theoretical 
knowledge of public health can be regarded as a necessary condition for the de-
velopment of higher cognitive skills that provide the ability to deal with the rap-
idly changing public health field. This might explain why graduates entering the 
labour market are more satisfied when they are challenged to apply public health 
specific skills. For graduates in medicine, we do not find differences in skill mis-
matches. Thus, we cannot confirm that a mismatch in for instance discipline-
specific skills on job satisfaction is greater for a type of study with a narrow occu-
pational domain than for study with a broad occupational domain. 

Discussion and conclusion 

In this chapter, we examined the effect of skill mismatch and educational mis-
match on job satisfaction. We also compared the effect of educational mismatch 
and skill mismatch by combining both in one model. Although the majority of the 
existing research focuses on the effect of educational mismatches rather than on 
skill mismatches, we find substantial differences in job satisfaction between the 
two types of mismatches. We conclude that skill mismatches are much better 
predictors for job satisfaction than educational mismatches. In the separate 
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model with educational mismatch, it appears that the perceived education-job 
match and being undereducated for the job affects job satisfaction. However, 
these effects disappear if we include the indicators for skill mismatches in one 
model, whereas the effects of skill mismatches remain statistically significant. 
Although both overall skill utilization and overall skill deficit are used to measure 
skill mismatch, only overall skill utilization appears to be a predictor of job satis-
faction. This is in contrast to our expectation that both underutilisation and skill 
deficit affect job satisfaction equally. This suggests that overall job satisfaction 
could be improved if employers give graduates entering the labour market oppor-
tunities to develop skills and to apply knowledge to the context of specific tasks 
within the job. We also conclude that it is important to investigate the effect of 
possible mismatches of different types of skills. So far, previous research focused 
only on an overall measure of skill mismatch. However, we argue that for in-
stance, graduates perceiving shortcomings in applying discipline-specific knowl-
edge are less satisfied, while there is no evidence that a perceived overall skill 
deficit is influencing job satisfaction. Furthermore, while overall skill utilization is 
a strong predictor of job satisfaction, we find that graduates perceiving shortcom-
ings in required analytical skills have more job satisfaction. Thus, those graduates 
who perceive a challenge in bringing their higher cognitive skills to a higher level 
are more satisfied, while those graduates not being able to apply their discipline-
specific skills experience less job satisfaction. 

In contrast to our expectation, we do not find that a mismatch has different ef-
fects for graduates with a study characterised by a broad occupational scope 
compared to a professional study with a narrow occupational scope. It seems that, 
irrespective of whether the acquired knowledge and skills are broadly applicable 
or not, graduates are equally satisfied when being able to utilize their acquired 
skills in their job. It could also be possible that no differences are found, because 
even for a professional study as medicine it is nowadays widely accepted that 
effective interpersonal communication is at the heart of quality health care deliv-
ery and that teaching in clinical communication skills is gaining importance (Har-
gie et al., 1997; Humphris and Kaney, 2001). Furthermore, these cohorts of Dutch 
graduates were all trained in problem-based learning that is characterised by 
active learning and integration of skills. Further research is warranted whether 
the same results are found when comparing type of studies taught in more tradi-
tional teaching methods. Interestingly, when holding other variables constant, we 
find that those who perceive low career possibilities are less satisfied. It seems 
that those who perceive that their future job will improve are more satisfied. This 
may relate to the fact that this study focuses on graduates entering their first jobs 
after graduation. 
A potential problem in survey research data is sample selection bias that refers to 
a systematic exclusion of the population (Berk, 1983). In this study sample selec-
tion bias could have been introduced by 1) including only those graduates having a 
job at the time of the measurement, and 2) by not having a national sample of 
graduates. In the present study, we were not able o correct for sample selection 
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bias by using Heckman's two-stage estimator. Despite these methodological short-
comings we demonstrated that the findings of this study are similar to other stud-
ies that used national samples (Belfield and Harris, 1999; Allen and van der Vel-
den, 2001; Vieira, 2005). Furthermore, this cohort of graduates is measured one 
year after graduation and the probability of having a job is likely to be temporary 
and not yet influenced by household situation and number of children. Thus it is 
likely that mismatches in this group of workers are temporary mismatches. How-
ever, the impact of mismatches on job satisfaction over time might lead to much 
stronger effects. It will be interesting to examine and compare the effect of mis-
matches and job satisfaction in longitudinal panel data. 
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CHAPTER 6 

Introduction 

in this chapter, the contribution of this thesis to our knowledge about and insight 
in the labour market value of different types of competences acquired in public 
health education is discussed. We will first briefly review the main findings of the 
studies conducted, followed by limitations and recommendations for future re-
search. 

Main findings 

In the introduction of this thesis, four research aims were posed. These were: 
• To identify the relative importance of key competences among master gradu-
ates in the transition of education to the labour market in three European coun-
tries 
• To design and test an experimental approach for eliciting preferences of em-
ployers for the relative importance of key competences. 
• To explore wage-effects of multiple factors indicating human capital deprecia-
tion and accumulation in graduates from novice to expert. 
• To investigate the effect of a mismatch in education and competences and the 
job on job satisfaction for graduates entering the labour market. 
Below, based on these research aims the results are described in the order in 
which they are presented above. For each of the findings, the specific research 
question is indicated. 

f. The relative importance of key competences among master graduates in the 
transition of education to the labour market in three European countries 
We find that employers across employers in Poland, the UK and in the Netherlands 
rate generic competences, specifically 'communication and teamworking skills', 
as most important for entry-level public health professionals. It seems that the 
importance of communication and teamworking skills for public health graduates 
is universal. Although employers' preferences are generally consistent, differ-
ences can be found. 'Public health specific competence', 'advocacy, negotiation, 
and conflict management'; project management'; and 'the competence to deal 
and respond to changes' are valued significantly higher in Poland and the UK than 
in the Netherlands. A partial explanation can be found in the country-specific 
context. Both Poland and the UK have recently undergone radical health care 
reforms and changing professional roles. The fact that multidisciplinary public 
health was only recently introduced in Poland and the UK may also be a factor 
that caused the difference in the importance of key competences. 
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2. The design and test of an experimental approach for eliciting preferences of 
employers for the relative importance of key competences. 
We conclude that choice-based conjoint analysis is a useful method for eliciting 
preferences of employers for required competences. It can be used in combination 
with explicit questions on a Likert scale to test convergent validity. It has a sound 
theoretical background (random utility theory) and allows, unlike explicit ques-
tions measured on a Likert scale, interpretation of the results in terms of their 
relative importance. The findings of the conjoint study and the explicit questions 
are fairly consistent. Both methods show that generic competences are valued 
relatively higher than public health specific knowledge. However, the ranking of 
the top three competences show some differences. 'Communication and team-
working skills' are rated highest using the method with explicit questions on a 
Likert scale, while the conjoint analysis reveals that 'problemsolving skills and 
creativity' is ranked highest. 

3. The wage-effects of multiple factors indicating human capital depreciation 
and accumulation in graduates from novice to expert 
In this study we test Mincer's hypothesis that states that the growth in individual 
productivity is a result of workexperience and other on-the-job investments, off-
set over time by skill atrophy and job-specific skill obsolescence. We use a sample 
of Dutch graduates after ten years of graduation. We find that human capital de-
preciation due to insufficiently or not using skills for some time (indirectly meas-
ured through unemployment or overeducation) leads to lower wage growth ten 
years after graduation. However, no wage-effect is not found for job-specific skill 
obsolescence. Human capital accumulation throughout a career, through the 
number of jobs and professional specialisation, is positively related to wage 
growth. Furthermore, we do not find evidence that the consequences of deprecia-
tion (and accumulation) on wage growth is different for different types of higher 
education studies with a more generic or occupation-specific scope. 

4. The effect of a mismatch in education and competences and the job on job 
satisfaction for graduates entering the labour market. 
Fist of all, we find that both perceived skill utilization and career possibilities are 
strong predictors of job satisfaction. In our study, we do not find evidence that 
overall skill deficit affects job satisfaction. Furthermore, we investigated the 
effect of possible mismatches of higher cognitive, discipline-specific and interper-
sonal skills. Jobs that require a higher level of academic skills than graduates 
posses lead to higher satisfaction in the job. However, a graduate with a lower 
perceived level of acquired discipline-specific skills than required has a lower 
level of job satisfaction. We do not find differences in the effect of skill mismatch 
on job satisfaction for the master in health sciences compared to other type of 
studies. It could also be possible that no differences are found, because even for a 
professional study as medicine it is nowadays widely accepted that effective in-
terpersonal communication is at the heart of quality health care delivery (Hargie 
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et aL, 1997; Humphris and Kaney, 2001). Furthermore, we have found that skill 
mismatch is a much better predictor of job satisfaction than educational mis-
match. The findings confirm the heterogeneous skills theory ((Allen and van der 
Velden, 2001; Green et al., 2002). 

In sum, conclusions can be drawn that are related to the content and to method-
ology. With regard to the content, we draw the following conclusions. First, public 
health employers value generic competences, such as communication and team-
working skills, as highly important across Poland, the UK, and the Netherlands. 
Choice-based conjoint analysis confirms that generic competences are relatively 
more important than public health specific competences. It also reveals that 
higher cognitive competences, such as problem solving and creativity skills, are 
perceived as most important, followed by interpersonal competences and public 
health knowledge. An important conclusion of our studies among graduates is that 
giving young employees the possibility to use their skills in their job contributes to 
both monetary and non-monetary labour market outcomes, such as wage growth 
and job satisfaction. Less discipline-specific knowledge than is required leads to 
lower job satisfaction among graduates. These results are similar across studies 
with a broad and specific occupational scope. Finally, we find that public health 
employers value generic competences highest while graduates regard (discipline) 
specific competences as most important. 
This study adds to the methodology of measuring competences in four ways. First, 
we propose choice-based conjoint analysis as method to measure the relative 
importance of (changing) skill requirements. Second, we find that internal human 
capital depreciation that is caused by a lack or insufficient use of skills (referred 
to as skill atrophy), results in lower wage growth. We argue that external depre-
ciation, that is when knowledge itself becomes obsolete (referred to as job-
specific skill obsolescence), is not detected when using wage growth as a proxy. 
Third, we add to the methodological discourse on the relation between skill and 
educational mismatch by concluding that educational mismatch and skillmismatch 
are different concepts and should be measured separately. Furthermore, we con-
clude that measuring possible mismatches in different type of skills provides addi-
tional information to the use of an overall measure of skill mismatch. 

Limitations and future research 

Our conceptualisation of key competences for graduates has certain strengths, but 
also limitations. The consequences of the chosen conceptualisation and methodol-
ogy are discussed below. Also, we provide suggestions for future research. 
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Conceptualisation of competences 

As we described in chapter 1, the theoretical and empirical controversy of compe-
tences (or key skills for that matter) complicates its comparison. For example, in 
research on the importance of generic and specific competences, most research-
ers have defined specific competences in a strict sense, following Beckers' divi-
sion of generic and firm specific skills. In that case, specific competences are 
restricted to the current organisation and may not be transferable to and effec-
tive in other jobs, while the development of generic skills are highly transferable 
to other jobs and enhances an individual's employability (Feldman, 1996). In our 
study, we have used a broader definition of specific competence that has specific 
value for one, or a narrow range of jobs (Nordhaug, 1993). This includes the use of 
discipline-specific knowledge and the application of procedures that are transfer-
able to other (comparable) jobs, and are not limited to one organisation. Fur-
thermore, we chose to divide generic skills into higher cognitive (or academic) 
skills and interpersonal skills that are known have an impact on active learning 
and on the labour market. 
Another issue is that by making three strict groups of types of competences and to 
place them in an opposite position, it fails to reveal the way in which skills relate 
to eachother. The question of whether higher cognitive skills, interpersonal skills 
and discipline-specific skills can be seen as substitutes or complements is not 
solved in our study. According to Bloom (1956) skills are complements, and disci-
pline-specific knowledge provide the basis and are a prerequisite for the acquisi-
tion of higher level cognitive skills that are transferable to various contexts 
(Bloom, 1956). It also raises the question which skills are best acquired during 
initial education and which skills are best acquired through additional training or 
job experience. Future research is warranted that focuses on the complementarity 
or substitutability between different types of skills and where they are best ac-
quired. 

Sample selection 

It is well known that the design of a survey is associated with several threats to 
validity. 
A first point relates to the samples used. In our study, we chose to Look at the 
demand as well as the supply side using separate samples of employers and gradu-
ates. Thus, we were not able to directly compare the match between the demand 
and supply side. We would than have to directly link graduates with their employ-
ers, which was not possible in this thesis. 
We focused on graduates entering their first jobs after graduation. Thus, it is 
likely that both the importance of competences acquired in education as well as 
the effect of a mismatch changes over time. Further research should concentrate 
on the extent of competences change over the years, as well as on whether key 
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competences are best learned through initial education or on the job. Such analy-
sis can help universities to meet the changing demands on the labour market. 
Furthermore, this cohort of Dutch graduates were all trained in problem-based 
learning that is characterised by active learning and integration of skills. Further 
research is warranted whether the same results are found when comparing type of 
studies taught in more traditional teaching methods. 
We stated in chapter 2 that while drawing a random sample of a nationwide data-
base of public health employers minimizes the possibility for differential selectiv-
ity, in our study it was not performed unambiguously across participating coun-
tries. The response rates in the Leonardo survey and the UM- scanner survey were 
around 40% and it might be questioned how valid our findings are when the major-
ity of the responders did not answer. Thus, a potential problem is sample selec-
tion bias that occurs when there is not a random sample of the population of in-
terest. In that case, an ordinary least squares (OLS) regression method may yield 
biased coefficients. One statistical technique to recognise and correct of bias due 
to survey non-response is by using Heckman's two-stage estimator (Heckman, 
1979). Except for the study presented in chapter 4, we were not able to assess the 
presence of sample selection bias using this estimator. However, using a Heckman 
model is not that straightforward because its results may be sensitive to violations 
of its assumptions about the way that selection occurs (Winship and Mare, 1992). 
We suggest for future research the use of panel data, beside a way to follow 
graduates longitudinally, as a method to minimize sample selection bias. In this 
study, panel data analysis was not possible due to the use of pooled cross sec-
tional samples or a longitudinal sample with only two periods of measurement. 

Subjective measures 

Another methodological remark concerns the implications of subjective evalua-
tions (employers) or self-report measurements (graduates) that we used in our 
study. On the one hand it is argued that they are powerful and exogenous predic-
tors of labour market decisions (Freeman, 1978; Clark, 1996; Hamermesh, 2004) 
and reflect the objective environment to a large extent (Spector, 1992), there are 
also studies that provide evidence that self-reported measures are considered 
spurious and endogeneous (Benitez-Silva et al., 2004). However, the direction of 
possible bias resulting from self reported measures is not clear. For example, 
graduates may have exaggerated the severity of job satisfaction in order to ra-
tionalize decisions regarding labour market participation. This would have re-
sulted in an overestimation of job satisfaction. However, social desirability effects 
could make graduates to under-report mismatch, which would have lead to an 
underestimation of the 'true' mismatch status. However, Ward and Sloane (2000) 
argue that even if two workers reporting to be 'very satisfied' interpret the re-
sponse scale in a different way, then both will still be les likely to quit and more 
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likely to be productive than workers reporting lower levels (Ward and Sloane, 
2000). 
We do not find differences in the effect of skill mismatch on job satisfaction for 
graduates of the master in health sciences compared to other type of studies, 
Belfield and Harris (2002) argue that because graduates are a relatively homoge-
nous sample of graduates, job satisfaction may not vary sufficiently and expecta-
tions may be uniform (Belfield and Harris, 2002). 
Our study shows that employers regard generic competences, specifically commu-
nication and teamworking skills, as highly important for public health graduates 
entering their organisation. This finding should be interpreted with caution for 
two reasons. The first reason is that it is based on the assumption that employers 
know exactly what competences graduates need. It can be argued that because 
employers rarely think in depth about specific competences of graduates entering 
their organisation, they tend to rate generic competences as highly important. For 
future research it might be interesting to link employers' subjective evaluations 
about the required competences of graduates to performance and management 
style of employers themselves. The second reason is that we have found that the 
majority of the employers prefer graduates with a MPH degree. This finding sug-
gests that employers regard a MPH degree as a starting point and an easy observ-
able proxy for a comparable level of public health knowledge across graduates. 
The difference in job performance across graduates may be reflected in the level 
of generic transferable competences that they bring to the job. This may explain 
why generic competences are valued highest. However, one cannot conclude that 
public health specific knowledge is not important for entry-level public health 
professionals. More research evidence is needed to understand the interaction 
between subjective and objective measures. 
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Summary 

Several studies have shown that employers highly value generic competences of 
graduates, such as problem solving and communication skills. However, the impor-
tance of specific versus generic competences varies by sector and type of occupa-
tion. So far, previous public health research has not focused on the empirical 
analysis of the value of different types of initial competences when entering the 
public health labour market. The studies presented in this thesis attempts to fill 
this research gap. 

Chapter 1 describes the background of the thesis, followed by the formulation of 
the research questions. Substantial changes in the demand of competences may 
lead to a mismatch if the supply of competences does not transform or change at 
a different pace. 
Initial education is regarded as the major supplier of academic and cognitive com-
petences. However, learning does not stop when leaving initial education. Work-
based learning is important for the acquisition of knowledge that is difficult to 
codify. Both the opportunity to practice these competences as well effective 
feedback is essential for professional development. A danger of not being able to 
utilise acquired competences is that it might lead to human capital depreciation. 
Also economic developments outside the worker may lead to depreciation due to 
a changing job content and out-of-date knowledge. Factors within the worker 
itself or in the demand for competences affect human capital acquisition, mainte-
nance and depreciation. A gap between the demand and supply of competences 
may effect labour market outcomes thoughout the career. 
Previous research has mainly focused on the effect of education-job mismatches 
on labour market outcomes. However, results are not always consistent and one of 
the reasons is the difference in operationalization of the concept of mismatch. 
Most studies have measured mismatch by educational attainment assuming skill 
mismatch and educational mismatch to be closely related. Recently, it is argued 
that workers with the same type and level of education still can have different 
skills, while workers with different levels of education may have similar skill en-
dowments if the lack of formal education is compensated through training and 
experience. Furthermore, the effect of a mismatch on labour market outcomes 
may vary when making a distinction between generic and specific skills (or compe-
tences). The studies presented in this thesis aim to provide more insight into the 
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labour market value of different types of competences acquired in public health 
education and its measurement. 
In chapter 2, we start with a comparative distribution of key competences among 
public health employers in Poland, the United Kingdom and the Netherlands. The 
aim is to contribute not only to role of generic and field-specific competences in 
the rapidly changing public health field, but also whether their importance differs 
for employers across countries. We specifically focus on entry-level master of 
public health graduates to examine the match between education and job re-
quirements in the public health field. This study concludes that while public 
health specific competence provide a useful starting point for entry-level public 
health professionals, employer's value generic competences most, such as com-
munication and teamwork. However, it also shows that the rating of the impor-
tance of key competences needs to be interpreted within its national and cultural 
context. This is, among others, reflected in the operationalisation of public health 
and the rate of diffusion of the new (multidisciplinary) public health. 
In chapter 3, we present an alternative method to explicit questions to measure 
the relative importance of key competences: choice-based conjoint analysis. We 
apply both methods to gather comprehensive information and to test their con-
vergent validity. The results of this experimental design confirm the findings of 
the explicit questions that generic competences are valued (relatively) higher 
than specific competences for entry-level public health professionals. Based on 
the taxonomy of Bloom (1956), we interpreted our findings as follows. Theoretical 
knowledge of public health is a necessary condition for the development of higher 
cognitive skills that provide the ability to deal with new problems and enable one 
to learn new competences. In a rapidly changing environment like public health, 
employers in public health organizations prefer candidates who not only have 
theoretical knowledge of public health but even more importantly who can apply 
knowledge, who can solve problems and are creative. 
In chapter 4, we turn to the human capital supply side and investigate the deter-
minants of human capital depreciation and accumulation among master graduates 
from novice to expert. After ten years of graduation, graduates perceive, on aver-
age, a depreciation rate of skills acquired in tertiary education of 35%. This sug-
gested that the 'half-life' of education is about sixteen years. Furthermore, our 
findings confirm Mincer's hypothesis that factors implying human capital deprecia-
tion leads to lower wage growth. However, these determinants, overeducation 
and months of unemployment in the period 5-10 years after graduation, refer to a 
specific type of depreciation that is caused by insufficient use of skills: skill atro-
phy. We do not find evidence that other types of depreciation, such as job-
specific skill obsolescence, affect wage growth in this study. Furthermore, the 
effect of human capital on wage growth is similar across type of study. 
In chapter 5, we address the implications of a mismatch between human capital 
demand and supply. We examine and compare the effect of skill mismatch and 
educational mismatch on job satisfaction. Another issue we have investigated is 
whether possible mismatches of three types of skills would lead to less or more 
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job satisfaction: higher cognitive, discipline-specific and interpersonal skills. Be-
ing underskilled in higher cognitive skills appears to have a positive effect on job 
satisfaction, while perceiving less discipline-specific skills than required results in 
lower job satisfaction. Overall skill utilization has a strong positive effect on job 
satisfaction. Skill mismatch is a much better predictor for job satisfaction than 
educational mismatch. The results are similar for different types of study ranging 
from a broad to a narrow occupational scope. 
The last chapter of the thesis, chapter 6, outlines the general conclusions and 
implications of the study. The chapter discusses the consequences of the chosen 
conceptualisation and methodology, followed by recommendations for future 
research. 
With regard to the content, we draw the following conclusions. First, public 
health employers value generic competences, such as communication and team-
working skills, as highly important across Poland, the UK, and the Netherlands. 
Choice-based conjoint analysis confirms that generic competences are relatively 
more important than public health specific competences. Another important con-
clusion of our study is that giving young employees the possibility to use their 
skills in their job contributes to both monetary and non-monetary labour market 
outcomes, such as wage growth and job satisfaction. This is similar across studies 
with a broad and specific occupational scope. Finally, we find that public health 
employers value generic competences highest while graduates regard (discipline) 
specific competences as most important. 
This study adds to the methodology of measuring competences in three ways. 
First, we propose choice-based conjoint analysis as a method to measure the rela-
tive importance of (changing) skill requirements. Second, we argue that internal 
human capital depreciation that is caused by a Lack or insufficient use of skills 
(referred to as skill atrophy), results in lower wage growth. External depreciation, 
that is when knowledge itself becomes obsolete (referred to as job-specific skill 
obsolescence) is not detected when using wage growth as a proxy. Third, we add 
to the methodological discourse on the relation between skill and educational 
mismatch by concluding that educational mismatch and skillmismatch are differ-
ent concepts and should be measured separately. Furthermore, we conclude that 
measuring possible mismatches in different type of skills provides additional in-
formation to the use of an overall measure of skill mismatch, 
in this study, we have made three groups of types competences and placed them 
in an opposite position. These are higher cognitive (academic), interpersonal and 
discipline-specific competences. This way, we were able to assess the effect of a 
(self-assessed) mismatch for specific types of competences on labour market out-
comes. This conceptualisation of competences could not provide us insight in the 
question to what extent they are complements or substitutes. We have investi-
gated the effect of mismatch among graduates entering the labour market that 
showed us that mismatches have important implications on the short-term. We 
were not able to assses the effect of a mismatch for both the society and the 
individual on the long term. We leave these topics for future research. 
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ï 

i 

Onderzoek naar competenties laat zien dat werkgevers generieke competenties, 
zoals probleem oplossend vermogen en communicatieve vaardigheden, erg belang-
rijk vinden. Echter de belangrijkheid van specifieke of generieke competenties 
varieert per sector en type baan. Tot nu toe is er niet veel empirisch onderzoek 
geweest naar de waarde van verschillende soorten competenties van academische 
afgestudeerden voor het specifieke werkterrein van de gezondheidszorg. Dit 
proefschrift probeert aan deze onderzoeksvraag een bijdrage te leveren. 

Hoofdstuk 1 beschrijft de achtergrond van het onderzoek en de totstandkoming 
van de onderzoeksvragen. Een discrepantie tussen de vraag en het aanbod van 
competenties kan tot een niet goede aansluiting tussen opleiding en beroep lei-
den. 
Initieel onderwijs wordt als de primaire leverancier van academische en cognitie-
ve competenties beschouwd. Echter, leren stopt niet wanneer men het initiële 
onderwijs verlaat. Werkgerelateerd leren is met name belangrijk voor de acquisi-
tie van kennis dat moeilijk in een tekstboek te beschrijven is. Zowel de mogelijk-
heid om deze competenties in de praktijk toe te passen als effectieve feedback is 
essentieel voor de professionele ontwikkeling. Een gevaar van het niet kunnen 
gebruiken van de eigen competenties is dat het tot kennisveroudering kan leiden. 
Ook economische ontwikkelingen buiten de werker zelf kan tot kennisveroudering 
leiden door een veranderende baaninhoud en achterhaalde kennis. Factoren in de 
werker zelf of in de vraag naar competenties beïnvloeden het aanleren, het on-
derhouden en de veroudering van competenties. Een mismatch tussen de vraag en 
het aanbod naar competenties kan gevolgen hebben voor de latere arbeidsmarkt-
loopbaan. 
Eerder onderzoek heeft zich vooral gericht op de gevolgen van een niet goede 
aansluiting tussen opleiding en baan. Echter, de resultaten waren niet altijd con-
sistent en een van de redenen hiervoor zijn de verschillende operationalisaties 
van de aansluiting tussen opleiding en baan. Een ander punt is dat de aansluiting 
tussen competenties en de baan inherent is bevonden aan de aansluiting tussen 
opleiding en de baan en via het laatste begrip werd gemeten. Recentelijk onder-
zoek heeft aangetoond dat werkers met dezelfde opleiding verschillende compe-
tenties kunnen hebben, terwijl werkers met een ander opleidingsniveau dezelfde 
competenties verwerven als het tekort aan initieel onderwijs wordt gecompen-
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seerd door training en ervaring. Verder is het onduidelijk of het effect van een 
niet goede aansluiting tussen opleiding en baan varieert voor generieke en speci-
fieke competenties. Dit proefschrift beoogt inzicht te geven in de arbeidsmarkt-
waarde van verschillende soorten competenties op het gebied van gezondheidswe-
tenschappen alsook in het belang van valide meetinstrumenten. 
Hoofdstuk 2 beschrijft een vergelijkend onderzoek naar de belangrijkheid van 
competenties onder werkgevers in de volksgezondheid in Polen, Groot-Brittannië 
en Nederland. Het doel van deze studie is om niet alleen bij te dragen aan de 
discussie over het belang van generieke en specifieke competenties in het snel 
veranderende werkgebied van de volksgezondheid, maar ook of er internationale 
verschillen zijn. We hebben ons specifiek gericht op pas afgestudeerde master 
studenten om de aansluiting tussen onderwijs en baanvereisten in de arbeidsmarkt 
te kunnen bestuderen. Deze studie concludeert dat, terwijl specifieke competen-
ties op het gebied van gezondheidswetenschappen een uitgangspunt lijkt te zijn, 
waarderen werkgevers generieke competenties, zoals communicatieve en samen-
werkingsvaardigheden, het meeste. Echter, deze studie laat ook zien dat het be-
oordelen van de belangrijkheid van competenties niet los van de nationale en 
culturele context kan worden gezien. Dit is, onder andere, weergegeven in de 
operationalisatie van volksgezondheid in een land en in de mate waarin het (mul-
tidisciplinaire) paradigma 'the new public health' is geïmplementeerd. 
In hoofdstuk 3 introduceren we een alternatieve methode dan de veelgebruikte 
meerkeuzevragen geïntroduceerd om de relatieve belangrijkheid van competen-
ties te meten: choice-based conjoint analysis. We hebben beide methodes toege-
past om zo volledig mogelijke informatie te verzamelen en om de convergente 
validiteit te kunnen toetsen. Het resultaat van dit experimentele design komt 
overeen met de resultaten van de meerkeuzevragen, namelijk dat generieke com-
petenties relatief hoger gewaardeerd worden dan specifieke competenties voor 
pas afgestudeerde gezondheidswetenschappers. Deze resultaten hebben we met 
behulp van de taxonomie van Bloom (1956) op de volgende manier geïnterpre-
teerd. Theoretische kennis van volksgezondheid is een noodzakelijke voorwaarde 
voor de ontwikkeling van cognitieve (academische) vaardigheden dat dan weer 
zorgt voor het op kunnen lossen van nieuwe problemen en voor het leren van 
nieuwe competenties. Voor een snel veranderende omgeving als de volksgezond-
heid, lijkt het dat werkgevers de voorkeur hebben voor kandidaten die niet alleen 
theoretische kennis hebben van gezondheidswetenschappen, maar vooral kennis 
kunnen toepassen, problemen kunnen oplossen en die creatief zijn. 
In hoofdstuk 4 richten we ons op de aanbodkant van competenties. We kijken naar 
de determinanten die kennisveroudering bevorderen of tegengaan in relatie tot 
loongroei. Het blijkt dat afgestudeerden, tien jaar na afstuderen, gemiddeld een 
veroudering van 35% ervaren van de specifieke kennis en vaardigheden geleerd 
tijdens de universiteit. Dit suggereert dat de halfwaarde tijd van onderwijs onge-
veer 16 jaar is. Verder bevestigen we Mincer's hypothesis dat de factoren die 
leiden tot kennisveroudering tot minder loongroei leiden. Echter, deze factoren, 
overscholing en het aantal maanden werkloos 5 tot 10 jaar na afstuderen, verwij-
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zen naar een specifiek type van veroudering dat wordt veroorzaakt door het on-
voldoende gebruiken van competenties, namelijk kennisatrofie. We vinden geen 
bewijs dat andere types van kennis veroudering, zoals baanspecifieke kennis ver-
oudering, leidt tot minder loongroei, Verder blijkt dat het effect van kennisverou-
dering op Loongroei niet verschilt tussen de verschillende type opleidingen. 
In hoofdstuk 5 onderzoeken we de gevolgen van een mismatch tussen vraag en 
aanbod van menselijk kapitaal. We kijken en vergelijken het effect van een niet 
goede aansluiting tussen competenties en baan en opleiding en baan. Verder kij-
ken we naar de vraag of een mogelijke mismatch in specifieke competenties tot 
meer of minder baantevredenheid leidt. Deze zijn cognitieve (academische) vaar-
digheden; interpersoonlijke vaardigheden en vakkennis. Pas afgestudeerden met 
minder academische vaardigheden dan nodig in de baan lijken meer tevreden te 
zijn, terwijl minder vakkennis dan vereist leidt tot een lagere baantevredenheid. 
Een algemeen gevoel van het gebruiken van eigen competenties heeft een sterk 
positief effect op baantevredenheid. Competentie-baan mismatch lijkt een veel 
betere voorspeller van baantevredenheid te zijn dan opleiding-baan mismatch. 
Deze resultaten zijn gelijk voor zowel arbeidsmarkt brede als specifiek georiën-
teerde type opleidingen. 
Het laatste hoofdstuk van dit proefschrift, hoofdstuk 6, beschrijft de algemene 
conclusies en implicaties van de studie. Het hoofdstuk bespreekt de consequenties 
van de gekozen conceptualisatie en methodologie, gevolgd door aanbevelingen 
voor volgend onderzoek. Met betrekking tot het inhoudelijke deel kunnen we de 
volgende conclusies trekken. Werkgevers in de gezondheidszorg in Polen, Groot-
Brittannië en Nederland waarderen generieke competenties, zoals communicatie-
ve en samenwerkingsvaardigheden, het meest. Het toepassen van choice-based 
conjoint analysis laat dezelfde resultaten zien, namelijk dat generieke competen-
ties relatief meer belangrijk zijn dan specifieke competenties op het gebied van 
de gezondheidszorg. Een andere belangrijke conclusie is dat het kunnen gebruiken 
van eigen competenties positief is gerelateerd aan arbeidsmarktsucces, zoals 
loongroei en arbeidsmarkttevredenheid. Dit geldt zowel voor professionele (ge-
neeskunde), veldspecifieke (gezondheidswetenschappen), als disciplinespecifieke 
(economie) studies, oftewel studies met een breed of specifiek loopbaanperspec-
tief. Ten slotte vinden we dat werkgevers generieke vaardigheden het meest be-
langrijk vinden terwijl pasafgestudeerde gezondheidswetenschappers groot belang 
hechten aan vakkennis. 
Dit proefschrift draagt op verschillende manieren bij aan de wetenschappelijke 
discussie over het meten van competenties. Ten eerste, stellen we choice-based 
conjoint analysis voor als een valide methode om de relatieve belangrijkheid van 
(veranderende) competentie-eisen te meten. Ten tweede, vinden we dat deter-
minanten van kennisveroudering die leiden tot het niet of onvoldoende gebruiken 
van competenties (ook wel kennisatrofie genoemd) leiden tot een lagere loon-
groei. We beargumenteren dat baanspecifieke kennisveroudering niet wordt gede-
tecteerd als loongroei als proxy wordt gebruikt. Verder concluderen we dat de 
aansluiting tussen opleiding-baan en tussen competenties-baan verschillende con-
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cepten zijn en apart gemeten moeten worden. Tenslotte vinden we dat het meten 
van het effect van een niet goede aansluiting van verschillende soorten behaalde 
competenties en de eisen van de baan aanvullende informatie geeft naast een 
algemene maat van competentiegebruik. 
In deze studie, hebben we drie groepen competenties gemaakt en deze tegenover 
elkaar gezet. Deze zijn academische cognitieve vaardigheden; interpersoonlijke 
vaardigheden en vakkennis. Op deze manier kunnen we het effect van een mis-
match voor deze specifieke competenties in relatie tot arbeidsmarkt uitkomsten 
schatten. Deze conceptualisering van competenties geeft ons echter geen inzicht 
in de mate waarin competenties aanvullend of vervangend zijn. Deze studie heeft 
laten zien dan een mismatch op korte termijn belangrijke consequenties kan heb-
ben voor arbeidsmarktuitkomsten. We weten echter niet wat de gevolgen voor de 
maatschappij en individu op de lange termijn inhoudt. Dit zal toekomstig onder-
zoek moeten uitwijzen. 
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