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Abstract

Notwithstanding an impressive research tradition on key skills, no clear statistical criterion
exists that is suitable to determine which skills may be considered key skills. This contri-
bution proposes one possible methodology that can be used to identify key skills. Proposing
an economic definition of the key skill concept and by disentangling the direct and indirect
effects of skills on productivity, we develop an empirical criterion for the identification of key
skills. We apply this methodology to a dataset of employed vocational education graduates.
We find that problem-solving skills, independence, oral presentation/speaking skills,
accuracy/carefulness and initiative/creativity may be considered key skills.
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1 Introduction

Key skills are often regarded as skills that can be used productively in various work-related
contexts, independent of specific tasks performed. While the scholarly debate on key skills
has addressed definitional issues, the criteria for determining what skills may be considered
key skills are rarely based on statistical arguments related to theory. Instead, both theorists
and organizations tend to adopt criteria that depend on the importance of specific skills in
organizational production processes. With the emergence of new ways of organizing work,
for example, ‘team working’ skills have been stressed as key skills, while the diffusion of
information technology in many workplaces has triggered an emphasis on Information and
Communication Technology (ICT) skills.

The lack of a common understanding of key skills at the theoretical level prevents both the
development of clear operationalisations of the concept and empirical testing. This hampers
the useful application of key skills in policy and practice. While the ongoing discussions
among scholars are valuable in terms of theory building, the lack of operationalisations and
empirical application prevent the transfer of valuable insights on key skills from the academic
community to the realms of meaningful practice and policy making.

In this contribution, we show that once a definition for key skills is chosen on the basis of
suitable theoretical arguments, it is possible to develop a method that applies empirical
criteria for determining which skills may be considered key skills. Two research questions
are addressed:

1) Which skills may be considered ‘key skills’?

2) How can these skills be identified empirically?

The remainder of this paper is organized as follows. By reviewing the literature in the next
section, we focus on the two main reasons for the existing confusion in the debate on key
skills: The approach of the concept from various theoretical backgrounds and international
differences in key skill definitions. Next, we discuss our theoretical framework and the
empirical criterion we apply to determine key skills. Using a dataset of employed
intermediate vocational education graduates, the results of this exercise are presented in the
next section. The final section summarizes and discusses possible avenues for future
research.

2 Literature Review

The key skill concept originated in the 1970’s with the German literature on key qualifications
(Mertens, 1974) and the American literature on key skills (Pratzner, 1978). The development
of the key skills concept can be seen as a reaction to the changes taking place in production
processes which have demanded more flexibility in almost all types of work. Technological
changes, organizational developments, competition and an increased attention for quality
broaden the need for skills in the workplace and require employee development. To



accommodate these changes and remain competitive, employing organizations increasingly
require a flexible workforce with sufficient general qualifications (Watkins & Marsick, 1993).
From the 1970’s onwards, a lively debate on key skills has emerged. This section
summarizes two main elements that characterize this debate: different theoretical bases for
discussions on skills and international differences in definitional issues. To expose some of
the striking differences in this regard we summarize the main views on key skills in three
countries: The USA, the UK and Germany.

Different theoretical backgrounds in skill discussions

Part of the confusion in the field of key skills has arisen due to the fact that the concept of
skills has been studied from different theoretical backgrounds (Attewell, 1990; Vallas, 1990).
Educational psychologists and human capital theorists use the skill concept to analyse
properties of workers. They tend to treat skills as personal cognitive or physical fithess for
task completion (Anderson, 1995; Gagné, Briggs, & Wager, 1988). Human Capital theorists
view skills as personal attributes that are required to add value to human resources (see e.g.
Becker, 1962; Mincer, 1962). In sociology, on the other hand, skills are considered
properties of jobs and perceived as means for workers to identify themselves with a specific
vocational population (see e.g. Ellstrom, 1998). Sociological research on skills tends to be
concerned with the consequences of change for the skill content of work. Two competing
perspectives have traditionally dominated the sociological literature on skill change:
upgrading theories, which assert that change increases the level of skill needed to perform
effectively, and deskilling theories, in which change is seen as the cause of skill
downgrading. Recently, however, research that integrates deskilling and upgrading by
assuming that skill requirements are determined by several trends simultaneously (Zuboff,
1988) has attracted a lot of attention.

Since the skill concept has different meanings in various theoretical backgrounds, it is no
surprise that key skill characteristics depend on the chosen research perspective. While
human capital theory emphasizes the productivity effects of key skills, sociological research
focuses on the essential skills that are needed in jobs. Accordingly, the meaning and
interpretation of key skills varies substantially between scientific disciplines.

Definition and international confusion

Adding to the differences in research perspectives, there seems to be an international
linguistic confusion about the key skill concept. In the United States key skills are usually
called "basic skills" (e.g. Bynner, 1997) or "generic skills" (Stasz, 1998), whereas in
continental Europe (e.g. Germany or the Netherlands) one speaks of "key qualifications" or
"key competencies" (Bunk, 1994; Nijhof, 1998; Onstenk, 1997; Reetz, 1989a, 1989b). In the
United Kingdom, key skills are often referred to as “core skills”. Despite the fact that all these
concepts are related, there are substantial international differences in the definition and
interpretation of the key skill concept.



The UK perspective

Green (1998, p. 34-35), for example, describes how key (often referred to as ‘core’) skills
emerged in the UK:

"Core skills have emerged out of an historical absence in the UK. Alone amongst the major
European nations in the 19th century, England developed a technical and vocational
education that had no inherent connection with general education and schooling. Whilst on
the Continent, and particularly in France and the German speaking states, the typical form of
vocational training was the state-sponsored trade school, which combined workshop training
with systematic instruction in vocational theory and general education, in England, with its
voluntarist traditions, there were few such schools and vocational as opposed to skills
training had to evolve in an ad hoc and relatively unsupported fashion [...]"

In the UK, core skills sometimes refer to general, non-vocational skills that have been
introduced in the vocational curricula in an attempt to capture the non-vocational skills
acquired in vocational education and training systems (Tribe, 1996). This has resulted in the
criticism that core skills only represent the low level minimal standards of the academic
content in the UK's vocational education and training system: elements from general
academic education are only transferred to the vocational curricula when they are directly
related to performance in expected work tasks and when they can be reduced to core skills
(Green, 1998, pp. 28).

Within the UK, some have regarded core skills as the way out of the over-specialized A-

levels, or as a way to bridge academic and vocational tracks. In the context of the UK's

vocational education and training system, however, others have argued that core skills are

means through which skills or qualifications can be transferred to multiple (vocational)

contexts (Green, 1998). Therefore, core skills particularly refer to the core of functioning at

work and reside in the training and vocational branch of education (Tribe, 1996). The basic

ideas of the UK core skills tradition can be linked to a list set up by the Further Education

Unit in 1979. According to this document, core skills were supposed to:

« bring about an informed perspective as to the role and status of a young person in an
adult society and the world of work;

» provide a basis from which the person can make an informed and realistic decision with
respect to his or her immediate future;

+ bring about continuing development of physical and manipulative skills;

» bring about an ability to develop satisfactory personal relationships with others;

» provide a basis on which the young person acquires a set of moral values applicable to
issues in contemporary society;

* bring about a level of achievement in literacy, numeracy and graphicity appropriate to
ability and adequate to meet the basic demands of contemporary society;

* bring about competence in variety of study skills;

* encourage the capacity to approach various kinds of problems methodically and
effectively, and to plan and evaluate courses of action;

* bring about political and economic literacy;



* encourage an appreciation of the physical and technological environments and the
relationship between these and the needs of man in general, and working life in
particular;

* bring about a development of the coping skills necessary to promote self sufficiency in
young people;

» bring about a flexibility of attitude and a willingness to learn, sufficient to manage future
changes in technology and career.

(Tribe, 1996, p. 13-14)

The elements in this list all refer to skills that are generic and transferable, which means that
they are applicable to a wide variety of occupations and transferable to many contexts. Since
it features some elements that are clearly overlapping, a number of core skill lists have
followed. A number of aspects, however, feature prominently in most lists. According to Tribe
(1996), most of the lists include: communications, numeracy, problem solving, teamwork,
and technology skills. However, the question of which skills should be on the lists of key
skills has not been approached using theoretical criteria. In practice, core skills tend to be
those skills that are subjectively needed for education, everyday life and work (QCA, 2000).

The US perspective

One of the early American examples of the use of key skills in practice can be found in 1983
in the district of Lewisville, Texas. A Superintendent's Advisory Committee conducted a
study in order to determine the desired key skills of students graduating from High School.
They developed a questionnaire, which was sent to community members and officials from
the business and professional community. Respondents were asked to rate the skills they
found important. The 62 surveyed skills fell into nine categories. The skill categories rated
"important" or "extremely important" by 80% or more of the members of the business and
professional community were:
» Decision-making Skills;
* Future Plans;
» Life Coping Skills;
» Physical, Social, and Personal Health;
» Computational Skills.

(Killian, 1983)

In the late 1980’s two major studies were undertaken by the Hudson Institute and the
American Society for Training and Development (ASTD) to track the changes taking place in
the workplace and to identify the implications in terms of key skills (Van Zolingen, 2002).
Carnevale (1991) lists seven skill dimensions that are required for effective workplace
performance:

* Learning to learn;

* Academic basics;

¢ Communication;

» Adaptability;

* Personal development;



* Group effectiveness;
* Influencing skills.

The SCANS commission that was set up in 1991 further developed a framework of key
skills. This framework is composed of five workplace competencies and three personal skills
and qualities that are needed for job performance. In the US setting, key skills have also
been analysed using the Dictionary of Occupational Titles (DOT or O NET) framework. This
is a large-scale job analysis which relies on information on thousands of jobs in the US, with
the obvious disadvantage that the information in the database is concentrated on jobs rather
than on individuals.

It is important to note that in the US context, key skills refer to the most important or desired
skills. These key skills are quite different from the core skills found in the UK, which are of a
generic and transferable nature.

The German perspective

A more systematic and theory-based approach to key skills is applied in the German context.
Mertens (1974), for instance introduced the concept of key qualifications as a reaction to the
need to transfer skills to multiple situations and context. Mertens distinguishes between four
types of key qualifications:

» Basic qualifications: referring to basic skills which facilitate the transfer of knowledge;

* Horizontal qualifications: referring to skills for processing information;

+ Broad elements: referring to skills which can be used in several places;

* Vintage factors: which should absorb the alternation of generations.

Inspired by the concept of key qualification, Bunk (1994) has developed a theory of

vocational competence. Taking the history of vocational education into account, Bunk

introduces the concept of “participatory competence”, which refers to taking responsibility in

and for the organisation one works for. According to Bunk, from the sixties onwards, work

has required more than just specialised working skills. Throughout the years more types of

skills are added to those specific skills. Subsequently the following types of skills are

needed:

» Specialised competence: are skills (and knowledge) for carrying out activities and tasks
in specific fields of work.

* Methodological competence: are skills needed to react to problems and to procedural
activities in unusual situations.

» Social competence: are skills for communication and cooperation, as in teamwork and
interpersonal understanding.

» Participatory competence: are skills to shape the working environment at their own
workplace and beyond, as in planning ahead, assuming organizational tasks, decision
making and taking responsibility.

The scope of skills widened in three aspects. Firstly, individuals should be able to work in
different situations and context. Secondly, individuals should not only be responsible for their
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own work, but must include the social environment in their work as well. Thirdly, individuals
must widen their scope from their own working situation to the organisation as a whole.
Unlike the Anglo-Saxon approach the German approach is more clearly based on theoretical
assumptions rather than on pragmatic reasons. The latest theoretical discussions in
Germany focus on the ways the necessary skills should be acquired. The overall opinion is
that these skills should be learned as close to the work context as possible. Key skills, which
are applicable in different contexts, should be acquired in a context-bound setting in which
both schools and companies can fulfil different roles (DIHT, 1999). They are context-bound
in the sense that they obtain their true meaning in the specific context they are used. But
they can be adopted in multiple contexts.

3 Theoretical Framework

To analyse the key skill concept in a meaningful way, we need to select a theoretical starting
point. In this contribution, we adopt an economically-inspired human capital approach of the
key skills concept. Therefore, within the scope of this paper, we opt for economically inspired
definitions of skills and key skills. Three assumptions guide our definition of skills. First, we
consider skills to be individual and related to productivity, restricting the scope to work.
Second, skills may originate from different sources. They may have been developed or
shaped by means of education and training or experience, or innate: not developed but
related to attitudes or personality. It is important to recognize that physical attributes, such as
gender and height cannot be considered skills. For example: Tall men may be better
basketball players than short men, but the associated difference in skills cannot be
expressed by height. Rather, characteristics such as the ability to score, to jump or to catch
the ball, which may be related to height, are the relevant skills. And finally, we consider skills
to be context-bound, since they are developed and applied in specific contexts of human
activity (e.g. in a specific job, with specific restrictions, or in a specific organization) (Chi,
Glaser, & Farr, 1988). Recently Toolsema (2003) reconfirmed the importance of a context-
bound approach in his study on work-related competencies. He found that competencies are
context-bound personal assets. Some competencies however, like information processing,
career development and learning are less context-dependent. In a similar manner, key skills
must be context-bound but less context-dependent than other skills.

Among others, Stasz (1998) has argued that the modern workplace is changing because of
technological innovations, flatter organizational hierarchies, and increasing globalization of
markets. These changes have caused a higher demand on the flexibility of the workforce,
which is reflected in hiring decisions of employers. Employers increasingly demand "generic
skills" next to job-specific skills. Although research by Bishop, (1997) showed that job-
specific skills are still among the most wanted productivity-related skills, he admits that the
more general and context-independent skills are important as well. Bishop, focusing at the
productivity effects of skills, reflected in the wage and employer satisfaction, argues that
skills like reading and mathematical skills "contribute to productivity by helping the individual
learn the occupational and job specific skills that are directly productive". In other words
there is a distinction between direct and indirect productivity. And because key skills should
6



provide the flexibility to work in different contexts and situations, these are the skills which
are likely to have indirect effects on worker productivity.

When skills have both a direct and an indirect effect on productivity, key skills can be
determined using the magnitude of the different effects as a criterion. When key skills mainly
impact productivity indirectly, by increasing the levels of other skills and the magnitude of the
indirect effect is the essential characteristic of key skills, they may be defined as:

Individual (developed or innate) characteristics representing context-bound
productivity that mainly impact productivity in an indirect manner

The contribution of skills to economic success, and in particular to productivity, can be
measured in several ways (Levy & Murnane, 1999). For example, one could determine the
relative importance of skills to employers by studying selection criteria. One could also relate
wage inequality of groups within a population to skills profiles, similar to existing
comparisons of educational qualifications of groups earning higher wages to those earning
less. A third option might be an ethnographic approach, in which one studies in detail which
changes took place within production, service industry and public sector work and their
consequences for skill requirements. A final option would be to determine skills effects in a
mathematical way by relating skills to wages.

In economics the determination of skills that matter for wages has a rich history in the
literature. In the well-known human capital literature (Becker, 1962; Mincer, 1974), skills are
essentially divided into being either general or specific. Later, attention has been paid to
skills that fall in between, so-called ‘transferable skills’ (Stevens, 1994). The attention for
skills as such, opposite to composites of human capital, has led to the development of
research that addresses the contribution of different types of skills to productivity or wages
(Levy and Murnane, 2001). The empirical relation between skills and wages can be
expressed as follows:

InW, =B, + BS, +...8u,Sy + &, (1)

Equation (1) is a hedonic wage equation that relates N different skills to individual (i) log
wages (Dickerson and Green, 2004). Using this approach to determine the contribution of
skills to productivity has one major drawback. It focuses on the relations between skills and
wages only, while ignoring the relation between different skills. The relation among skills is
essential when one tries to determine what skills are key skills. In addition, including all
relevant skills into a single wage equation potentially leads to estimation problems, as
typically, a number of skills tend to be highly correlated. Using principal components analysis
or similar data reduction algorithms would be an option to deal with this multicollinearity, but
can not be used to determine the value of individual skills.

In order to address these issues, we present a different empirical approach for determining
key skills that is consistent with the definition discussed earlier. In order to focus on the ‘key’



nature of some skills, we explicitly take into account the relations that exist between the
different skills distinguished. We do this by combining the relationships between the different
skills with the wage regression. When key skills are considered to be those skills that make
other skills more productive, we may set up the following empirical model:

N,j#n

Sin = Cn + Z ﬁjnsij + gin (2)
j=1

For all skills (S,,n=1...N) equation (2) relates S, to a constant and all other skills (S;, j=1...N
and j#n). The B’s in this equation constitute the contribution of a skill to another skill.
Generally, we would expect these contributions to be positive. A negative § would imply that
a skill would have a negative impact on another skill. It is possible for skills to be unrelated to
other skills, but in that case B would be close to zero. In order to find the indirect effect of a
skill j, we add up all the contributions of this skill to other skills, or in formal terms:

N,j#n

Vi = Z B (3

n=1

Equation (3) represents the criterion we apply in this contribution to determine which skills
may be considered key skills. This criterion is expressed in terms of skill levels. A skill is a
key skill when a unit increase in that skill leads to a larger cumulative increase in all other
skills. In terms of equation (3) a skill is a key skill when y;> 1.

Since we are also interested in the magnitude of the effects of key skills on productivity (log
wages) we calculate both direct and indirect wage effect of all skills as follows:

N,j#n

Inw, =+ f,S,, +¢, ZS,-,-+/1X,-+3,- (4)
j=1

This equation relates a skill n, the summation of all other skills and control variables (X) to
wages. We use (3) and (4) to determine the marginal wage effect of a change in the skills.
The direct wage effect of a marginal change in S;, is B,.. A change in S;,, however, also has
an indirect effect on all other skills, namely v, (equation 3). Since we are dealing with

marginal changes, v; can also be considered as the total change in N’f ns i implying that
j=1

the total indirect wage effect is v, - ¢;. Put differently: each skill-wage equation is composed of

two effects of skills on wages: a direct and an indirect effect.

Limitations
The theoretical framework we use to determine which skills may be considered key skills has

three main limitations. The first limitation concerns causality. Since we use ordinary least
8



squares to estimate equation (2), it is difficult to establish the direction of causality. Since we
have no prior assumptions on the direction of causality or a time series dataset that enables
us to establish causality by relating events taking place at different points in time, the
proposed framework only informs us on the association between different skills. In the
absence of information on the direction of the causality, we will most likely find more skills
that are designated key skills: If two skills (S1, S2) impact each other (S1 causing S2 and
S2 causing S1) they will have strong effects in the skill-equations which have S1 and S2 as
the dependent variable. This makes it more likely that they both become key skills.

The second limitation concerns the effects of multicollinearity between skills. Strong
multicollinearity might make it /less likely that some skills will become key skills. If two skills
(S1, S2) are highly correlated, they might not yield significant coefficients in the skill equation
that has, for instance, S3 as the dependent variable. Dealing with the effects of causality and
multicollinearity effects simultaneously would require the development of a more advanced
statistical method, which is beyond the scope of this article.

Another limitation of the framework is that the statistical approach only looks at first-order
effects in the determination of key skills. It uses the estimated parameters to calculate the
effects of a change in one skill on all other skills without taking account of the subsequent
higher order effects. When a skill S1 has an impact on both S2 and S3, the total indirect
effect of S1 is calculated as the summation of the effects on S2 and S3. The framework does
not take into account that as a result of a change in S1, S2 changes, which again impacts
the level of S3.

4 Method

We apply the model for determining key skills to data from a graduate survey of Dutch
intermediate vocational education graduates. Using graduate data has the obvious
advantage that the obsolescence of skills, that typically takes place later in careers, has not
yet occurred. The respondents where approached approximately one year after they
graduated. During October-December 1999, 18,513 questionnaires were sent out, of which
9,068 were returned. A little over 1,000 questionnaires were not suitable for data-entry, so
that 7,889 cases remained. In order to focus on a group that is relatively similar in terms of
activities, we selected those respondents who were working full-time (at least 35 hours) in an
organization (we excluded self-employed graduates). This left us with 1,702 cases for
analysis.

The part of the questionnaire that is of particular interest for this paper is the list of skills. For
fifteen different skills, respondents where asked to indicate on a 5 point Likert scale to what
extent the listed aspects are required in their work. Using the data from these fifteen skill
measures we approached skill by the so-called 'competence-in-use' concept (see Ellstrom,
1998), implying that skills are measured by the interaction between individual capacities and
job requirements. Table 1 gives an overview of the skills investigated together with their
average scores and standard deviations.



Table 1
Skills in the graduate survey and their average scores

Score Standard

deviation
S1. Professional theoretical knowledge 4.21 0.99
S2. Understanding of ICT 3.84 1.08
S3. Understanding of operational management 3.60 1.09
S4. Putting theoretical knowledge and techniques into practice 4.07 1.04
S5. Written presentation, writing skills 3.48 1.12
S6. Oral presentation, speaking skills 3.95 1.06
S7. Transfer of knowledge 4.00 0.96
S8. Planning, coordinating and organizing activities 3.85 1.10
S9. Problem-solving skills 4.36 0.84
S10. Contactual skills 4.31 0.85
S11. Co-operating, working in a team 4.47 0.84
S12. Independence 4.60 0.69
S13. Initiative, creativity 4.47 0.77
S14. Adaptability 4.37 0.80
S15. Accuracy, carefulness 4.67 0.71

5 Results

In this section, we apply the empirical model to the data. In order to find the indirect skill
effects, we performed for each skill a separate regression on all the other skills. In table 2,
we provide the regression estimates of the parameters of the explanatory skills in the 15 skill
regressions. The standard errors appear in parentheses. For convenience, the non-
significant coefficients are shaded.

Table 2 summarizes the estimation results for 15 regression analyses in which each skill is
related to all other skills. The table reveals that of the 210 coefficients estimated, 78 are not
significant and therefore shaded. Of these 78 non-significant coefficients, 32 have a negative
sign. Within the group of significant coefficients, twenty coefficients have a negative effect,
while 112 coefficients have the expected positive effect.

In the second part of the analysis, we estimate for each skill the wage equation (4) that
relates the level of a skill S and the summation of all other skill levels to log wages. In order
to take account of wage differences caused by gender or experience, we included three
control variables: gender, age and age-squared. Since we use a dataset on graduates, job-
tenure is difficult to operationalize due to high mobility of graduates in the first stage of their
career. Therefore, age and age-squared were included to reflect the acquisition of
experience. Age, age-squared and gender have consistent effects in all 15 skill-wage
equations: Females earn approximately 10% less than males, the marginal effect of age is
around 4.5% and the effect of age-squared is negligible.
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In table 3 we provide for each skill the value of the key skill criterion v;, the direct and indirect
wage effects from the wage regressions we performed, and the total indirect wage effect
v-¢. The first column specifies the value of the key skill criterion. For each skill, it is
calculated by taking the summation of all positive and significant effects of that skill on all
other skills. The skills that have a cumulative effect on all other skills that is larger than one
are shaded. According to the criterion defined earlier, these five skills may be considered
key skills:

* Problem-solving skills;

* Independence;

» Oral presentation/speaking skills;

» Accuracy/carefulness;

* Initiative/creativity.

When these outcomes are compared to several lists of key skills published in the literature,
we find a number of skills that are comparable. A notable exception to this are ICT-skills.
Toolsema (2003) also found that ICT-competencies are context specific rather than context
independent, which implies that the key nature of these skills is possibly less important than
often suggested.

The table shows that writing skills, transfer of knowledge, planning/coordinating/organizing
activities and problem solving skills all have significant positive direct wage effects of around
2%. In contrast, co-operating/working in a team, independence, initiative/creativity, adapta-
bility, and accuracy/carefulness all have significant negative direct effects on wages.

Column 4 shows that for the 15 skills distinguished, there are significant and positive effects
from all other skills on wages in the range of 0.2 — 0.4%. The final column displays the total
indirect wage effect from key skills. It reveals that these effects are largest for independence,
accuracy/carefulness and initiative/creativity. For the skills that have no significant indirect
effect on wages, the total indirect wage effect (¢-y) has no meaningful interpretation and is
therefore not shown.

6 Conclusions and recommendations for future research

Despite a large body of literature a generally accepted theory on key skills has not yet been
established. Instead, key skills play an eminent role in the current debates on the importance
of skills and lifelong learning. Elements of this debate are different definitions for key skills,
different criteria for key skills, and different theoretical bases for key skills discussions.

Our goal in this contribution has been to develop one possible empirical methodology that is
based on an economic perspective of key skills. In order to develop such a methodology, it is
essential that single definitions for skills and key skills are chosen. When skills are individual
and related to productivity, originate from various sources (education, training, experience,
personality) and context-bound, they may be defined as: Individual (developed or innate)
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characteristics representing context-bound productivity. The criterion of context-bound might
seem competing to that of flexibility. In our approach key skills are context-bound but less
context-dependent than other (non-key) skills. The difference is to be found in “more” or
“less” not “either” and “or” (Toolsema, 2003). The selected economic perspective on key
allows the introduction of a quantitative criterion for key skills. Our definition of key skills is
related to the distinction between direct and indirect effects on productivity. Key skills impact
productivity indirectly, by increasing the level of other skills. When the summation of the
increases in all other skills outweighs a unit increase in one particular skill, that skill is
considered to be a key skill.

We present an empirical framework that can be used for the determination of key skills that
is based on our key skill definition. When we apply this framework to a sample of graduates,
five skills that may be considered key skills emerge: problem-solving skills, independence,
oral presentation/speaking skills, accuracy/carefulness, and initiative/ creativity. It is comfor-
ting that in many lists of key skills, similar aspects are included as being key skills. A striking
difference with a number of recent lists of key skills is that ICT skills, which are often
considered essential in the modern workplace cannot be identified as a key skill. A possible
explanation for this finding is that we are analyzing intermediate vocational education
graduates, which typically use ICT skills connected to a specific task. In addition, recent
work on competences shows that the key nature of these skills is possibly less important
than often suggested.

A shortcoming of our analysis is that we cannot justify the choice of the fifteen skills we used
in the empirical part of this contribution. In addition, the focus on graduates of a national
vocational education system clearly compromises on the generalizability of the findings.
Another issue that needs attention is the dependence of the reported outcomes on the
applied definition of key skills. Finally, the issue of causality needs additional attention in
future research.

The main contribution of this paper to the debate on key skills is that it was shown that a
empirical approach can be used to determine which skills are key skills and which are not.
Future research should focus on generalizing the findings by looking at different groups of
workers, expanding the set of skills used in the analyses, using different definitions of key
skills and developing alternative models to the one we have proposed in this paper. If a
number of these models point into the direction of the same set of key skills, this would imply
a significant advance in the relevance of the key skill concept and its application in
educational curricula, continuing education, government policies and career management
practices.
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