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WHEN DO SKILLS BECOME
OBSOLETE, AND WHEN
DOES IT MATTER?

Jim Allen and Rolf van der Velden

ABSTRACT

In our analyses, using data on Dutch tertiary education graduates, we use
a direct measure for skills obsolescence based on workers’ self-assessment.
On average, almost a third of the skills obtained in tertiary education were
obsolete seven years later. Skills obsolescence is strongly related to rapid
changes in work domain, and to shortcomings in tertiary education.
Obsolescence occurs as much in generic as in specific fields of study. It
is only weakly related to current skill shortages, and not at all to the
prospects for-further skill acquisition, wages and investments in additional
training.

1. INTRODUCTION

One of the most prominent issues on the public policy agenda over the last two
decades has been the importance of a well-trained workforce and the impact
of technological and organizational developments on the skills needed in the
economy. In 1990, the Industrial Research and Development Advisory
Committee of the Commission of the European Communities (IRDAC) stated
that “the information revolution . . . is rendering much of the previous education
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and training obsolete or simply irrelevant. It is salutary to note that even if
useful knowledge has a half-life as long as ten years, intellectual capital is
then depreciating at 7o year (whmh is a much higher rate than the recruitment
of new graduates), with a corresponding reduction in the effectiveness of the
workforce” (IRDAC, 1990, pp. II). Ten vears later this statement has hardly
lost any of its relevance. The European Commission continues to stress the
need for investment in education and training to improve the competitiveness
of Europe’s economies, In the UK., the government set up a National Skills
Task Force to help create a National Skills Agenda. In their first report they
remark: “We live in ap age of global competition and constant change. We
must seek to achieve a high skill, high value added economy as the recipe
for national comperitiveness. For a truly dynamic ecomomy, we must
keep the skills of our people ahead of the curve” (National Skills Task Force,
1998, p. 5).

The public policy debate in this area coincides with a long tradition of
research on Skill Biased Technological Change. Most of this research has
focused on the possible upgrading effects of technological and organizational
changes, showing general increases in the required skill levels (Machin &
WVan Reenen, 1998; Wolff, 2000). This gradually led to a change in perspec-
tive, from an overall comncern for the effects of over education in the 1970s
and 19808 to a growing concern for skills shortages in the 1990s. Much of
the skill biased technological change is due to shifts in the sectoral and
‘occupational structure, with an inerease in demand for higher skilled positions
and a decrease in demand for lower skilled labor (Corvers et al, 2002).
Although these changes in the composition of the labor market clearly reflect
a depreciation of the economic value of lower level skills, this form of skills
obsolescence is different from the kind of obsolescence that originates from
the actual ageing of knowledge and skills. The latter reflects what might be
called ‘job specific skill obsolescence,” which result from technological or
organizational developments in the production process. It is this type of Job
Specific Skill Obsolescence (hereafter referred to as JS80) that we will focus
on in this paper. In this paper, we explicitly restrict our definition of JSSO
to the ageing of knmowledge and skills that were originally acquired in
education. It is important to note that JSSO is not the same as skills short-
ages. Skills shortages refer to a discrepancy between the actual skills someone
possesses and the skills required in a job. This discrepancy may be a result
of JSSO, but it may also be caused by other lactors, like having followed the
‘wrong’ type of education. And the other way around, not all JSSO results
in skills shortages. By following additional training, people can replenish their
skills, thereby avoiding skills shortages.
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The popular view towards JSSO can be summarized in three hypotheses:

(1) JSSO is strongly related to technological changes and therefore emerges
most prominently in the high-tech sectors of the economy;

(2) (The effects of) JSSO can be mitigated by stressing generic skills and ‘core
qualifications” in initial education and by providing sufficient training and
learning possibilities after entering the labor force;

(3) JSS8O has strong negative consequences for the productivity and employ-
ability of those who are affected by it.

Despite these strongly held views among policy makers (and researchers) on
the causes and consequences of JSSO, the empirical evidence supporting these
hypotheses is scarce and mostly indirect (De Grip & Van Loo, 2002). The most
important reason is that JSSO is usually not directly measured. Instead
economists have concentrated on either possible causes of J8S0O, e.g. ICT invest-
ment in the economic sector concerned, or at possible consequences of JS50
such as the wage effects in earnings functions. The last type of research usually
focuses on the wage effects of career interruptions or unemployment spells (e.g.
Mincer & Ofek, 1982; Jacobson et al., 1993; Blechinger & Pfeiffer, 2000).
However, in the absence of direct measures of JSSO, it is difficult to conclude
that the observed wage effects are in fact due to JSSO rather than other factors
not controlled for in the model (such as stereotyping by the employer or
productivity-related personal characteristics).

Direct assessment of JSSO would ideally involve intensive (psychological)
testing in a job specific domain within a repeated longitudinal design. These
kinds of surveys are usually restricted to specific occupations (e.g. medical
doctors, see for example Newble et al., 1994), and are not practicable for a
large cross-section of the labor force. An attractive alternative is the use of
workers’ self reports on JSSO. Blechinger and Pfeiffer (2000) provide such a
direct measure of workers’ self assessment. They use data from the BIBB survey
among German former apprentices, where the following question was asked:
“How much of the occupational knowledge and skills you acquired during your
apprenticeship can you still apply in your current work.” Blechinger and Pfeiffer
show that workers who use little or none of their skills earn much less than
those who still make full use of the skills acquired in their apprenticeship. A
problem with this approach is that their instrument does not discriminate
between JSSO as such and the extent to which a respondent is working in a
job that matches his or her apprenticeship training. Respondents working —
either voluntarily or involuntarily — in jobs not related to their training will
almost certainly report that they apply relatively little of the knowledge and
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skills acquired therein. Furthermore, the literature on assignment and job
matching shows profound effects of such mismatches on earnings (Hartog, 2000;
Van Smoorenburg & Wan der Velden, 2000). It therefore seems likely that at
least a part of the negative wage effect which Blechinger and Pfeiffer attribute
to skills obsolescence is in fact due to mismatches between acquired and
required education. Although it is quite possible that JSSO may contribute to
such mismatches, it is clearly not the same thing. It is therefore of paramount
importance to have a measure of JS50 that is independent of the context within
which individual respondents apply their skills. Other examples of direct
measurement seem to suffer from the same weakness by relating the subjective
assessment of JSSO to the current job (see Wan Loo et al., 2001).

In this paper we will present an alternative measurement of JSSO, which is
also based on workers” self-assessment, but which avoids the above-mentioned
weaknesses. The focus will be on JS80 experienced by higher education
graduates. Highly educated workers are an interesting group from the point of
view of skills obsolescence, because the depreciation rate of knowledge is
conmmonly thought to be strongly related to the level of education. Neumann
and Weis (1995) give evidence that higher educated workers are more strongly
affected by depreciation of human capital than lower educated workers. In the
paper we will explore the extent to which the prevailing views on JSSO hold
true for higher education graduates who have about seven years of labor market
experience. Judging from estimates in the literature, this group should already
experience a serious depreciation of knowledge and skills. The main questions
in this article are:

{1) What is the extent of JSSO among higher education graduates seven years
after entering the labor force?

(2) To what extent does JSSO differ between the different fields of study? Are
field-specific’ studies more at risk than ‘generic’ studies?

(%) To what extent does JSSO differ between the economic sectors where the
graduates are working? Is J8SO a specific problem for the technologically
advanced sectors?

(4) To what extent eould JSSO have been prevented by better preparation
during tertiary education?

(5) Does JSSO affect the graduates” current job performance?

(6) Do graduates compensate for JSSO by increased levels of further training?

(7) Does JSS50 affect graduates’” wages?

The next section briefly describes the data used in this article. Section 3 deals
with the incidence and possible causes of JSSO and focuses on questions 1-4.
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Section 4 will address the consequences of JSSO and focuses explicitly on the
Jast three questions. In the closing section some conclusions are drawn.

2. DATA

The data used for the analyses are taken from a 1998 survey of Dutch workers
who graduated from tertiary education in the academic year 1990-1991. A
representative sample of some 6,000 graduates was approached (approximately
4,000 from higher vocational education (in Dutch: hoger beroepsonderwijs,
abbreviated as HBO) and approximately 2,000 from university education. The
total number of returned questionnaires was 2,723, which resulted in a response
rate of 45%.

In the survey much attention has been given to the acquired education, the
subsequent transition to working life, the occupational career, the possession
and requirement of work related knowledge and skills, the utitization of skills,
the degree to which the skills are outdated, work orientations and job satisfaction
and training followed after graduation.

In addition to these data, which were used for the main analyses, we have
made use of other data in order to construct an indicator for the relative field-
specificity of the courses which our respondents followed. These data comprised
two cohorts of the HBO and university graduate surveys conducted annually in
the Netherlands about one and a half years following graduation (Allen et al.,
2000; Ramaekers & Huijgen, 2000). We used the 1998 and 1999 cohorts,
resulting in a combined data set of over 50,000 cases.! In these surveys, which
use the same detailed educational classification as the survey described above,
working graduates are asked to indicate the extent to which a range of
competences are important in the current job. We first derived a measure for
the degree of field-specificity of a course, this being defined as the mean of the
percentage of graduates who stated that ‘field-specific theoretical knowledge’
was important, and the percentage who stated that ‘field-specific methods and
techniques’ were important. For example, if 80% of graduates of a given course
stated that ‘field-specific theoretical knowledge' was important, and 60% stated
that ‘field-specific methods and techniques’ were important, that course obtained
an average field-specificity score of (80 +60)2=70. By including both
indicators to derive the score, we take into account that there are different ways
in which courses can be field-specific. In a similar way, the degree to which a
course is characterized by a concentration on generic skills is measured as the
mean of the percentages of the items ‘teamwork,” ‘planning and organizing,’
‘leadership,” ‘self-reliance.’ ‘adaptability’ and ‘accuracy’ which were regarded
as important. In order to obtain a single measure of the relative degree of
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Jield-specificity, we divided the former (the degree of field-specificity) by the
latter (the degree to which a course is characterized by a concentration on
generic skills). The resulting variable for the different courses is near normal
distributed, with mean 1.03, standard deviation 0.18 and a skewness of 0.02.

3. THE EMERGENCE AND CAUSES OF JOB SPECIFIC
SKILLS OBSOLESCENCE

Although skills obsolescence is a prominent item on the policy and research
agenda (see for example De Grip et al., 2000), it is interesting to note that
empirical research on the actual measurement of skills obsolescence bas been
very scarce (De Grip & Van Loo, 2002). As-ocutlined in the introduction, most
authors do not use direct measures to assess JSSOQ. If direct measurements of
J850 are uwsed, they are usually restricted to specific occupations because it
relates to a specific domain. An attractive alternative is to use workers’ self-
assessment. 1t is important that such an instrument is able to distinguish between
JES0 and mismatches between acquired education and job content.

In our survey we developed the following measure to assess the JSS0 in a
very simple and straightforward way. Respondents were asked to answer the
following question:

What percentage of the knowledge and skills that you acquired during (tertiary) education

is now out of date?

Compared to the other examples of workers’ self-assessment given in the intro-
duction, this question has the advantage that the answers are not blurred by the
fact that people may be working in a job for which they are not actually trained.’
Figure 1 presemts the frequency distribution of the answers to this question.
As can be seen from the graph, the response pattern to this question shows
a near normal distribution, with a mean of 30% of the skills being obsolete and
a standard deviation of 21%. There are no strong indications that respondents
in general had any real trouble answering this question. The item non-response
for this question, 3%, is similar to that for other questions in the survey. If we
bear in mind that the respondents graduated from tertiary education 7-8 years
before the survey was held, this suggests that the average ‘half-life’ of compe-
tencies acquired during tertiary education may lie somewhere in the range
between 10 and 15 years. This is a considerably longer period than that used
by IRDAC (1990) or those cited in De Grip and Van Loe (2002). However,
over the life cycle of the occupational career, this would imply that tertiary
graduates have to “renew” their competencies on a fairly regular basis during
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their career. This Offers clear justification for the strong emphasis that is often
placed on the need for ‘life-long learning.’

It is a commonly held view that competencies acquired in courses that focus
on a specific (occupational) domain or field of expertise are more likely to
become obsolete than those acquired in more generic courses. The reason for
this expectation is that the applicability of competencies typical of field-specific
courses (for example field-specific knowledge, methods and techniques, knowl-
edge of complex systems, field-specific rules and regulations) tends to be
relatively context-specific. Due to for example technological and organizational
developments, the context in which skills are applied can change rapidly, making
the skills obsolete. By contrast, skills obtairied in more generic courses (for
example general knowledge, analytic, problem-solving, social and attitudinal
skills) do not rely heavily for their application on the context in which they
are applied. These skills will still be wseful, and in fact may be even more
useful, in a rapidly changing environment, than in a static situation. The
difference between graduates of field-specific and generic courses may be further
aggravated if graduates of field-specific courses are more likely to find work
in rapidly changing sectors of the labor market, such as information technology.
One can therefore expect all graduates working in rapidly changing economic
sectors to experience more skills obsolescence than those working in more static
sectors. This effect is probably strongest for graduates of field-specific courses.

Table 1 shows the mean percentage of self-reported skills obsolescence for
the different fields of education.

Table 1. Mean Percentage of Skills Obsolescence, by Field and Type of
Tertiary Education.

Type of education: HBO University
Field of study:

s Agriculture 34.6 X
+ Education 275 X
« Technical 34.2 284
+ Bconomics 30.7 339
« HMealth 249 26.0
¢ Social and behavioral 26.6 313
« Arts and humanities 24.1 24.5
+ Law fLa. 47.9
» Natural sciences TN 30.9
Total 28.8 307

n.a. = not applicable.
x = too few cases for presentation.
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The table shows that university graduates report a slightly higher rate of
JSSO than graduates from higher vocational education (32% vs. 29%). The
differences between fields of study are more striking. The highest score was
not found for technical studies, but rather for university-level law studies: for
graduates of these courses almost half of the skills acquired during education
were reported as being obsolete. Relatively high scores were also found for the
agricultural and technical fields at HBO-level (but not at university level) and
for economics and business administration at university level. Fields of study
that show relatively low percentages inchude health care and arts and humanities
(both at HBO and university level), and teacher training and social studies (only
for HBO).

As was remarked earlier, JSSO could be a result of characteristics of the
course of education from which the respondents have graduated. There is a
general view that graduates from courses that are highly specific to a particular
field of expertise are more subject to JSSO than graduates from generic
courses. Although we may intuitively regard some fields of study as more
field-specific of more generic, the classification used in Table | is primarily
an administrative classification constructed for general descriptive purposes.
In order to provide a clearer picture, Table 2 shows the mean relative field-
specificity scores, as calculated in the manner described in Section 2, per
major field of study.

Table 2. Mean Relative Fie‘ild—S\pecificity, by Field and Type of
Tertiary Education.

Relative field-specificity

Field of study: HBO University
s Agriculture 0.89 X
= Education 0.97 %
» Technical 1.04 1.08
» Economics 0.93 1.04
» Health 1.17 1.22
+ Social and behavioral 0.99 1.00
» Arts and humanities 1.37 0.84
= Law n.a. 1.12
» Natural sciences .8 1.11
Total 1.01 1.06

n.a. = not applicable.
x = too few cases for presentation.
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Fields of study with  relatively high degree of field-specificity include health
care (at both HBO and university), HBO level arts education and university
level law and natural sciences. HBO level agriculture and university level arts
and humanities show g relatively low degree of field-specificity.

At first sight there geems to be little in the way of a clear relation between
the field-specificity of a field of study and the risk of skills obsolescence. In
fact, within HBO there even appears to be a negative relation. The failure to
observe the expected positive relation may be caused by the fact that gradu-
ates from different courses work in economic sectors that differ greatly in
technological er organizational developments: Table 3 presents the rate of JSSO
by the economic sector in which the graduates are presently working.’

Table 3 shows that the degree of JSSO indeed differs from sector to sector,
but the differences are less pronounced than those between fields of study.
Sectors with a relatively low degree of ISSO include ‘health and welfare,’
‘culture, recreation amd other services’ and ‘education.” Relatively high propor-
tions of JSSO are found in ‘construction,’ ‘real estate and commercial services’
and ‘transport and compaunication.’

As was the case for fields of study, the economic sector classification is an
administrative code adopted for general descriptive purposes. This classification
may or may not show a sirong relation to rapid technological, organizational

Table 3. Mean Percentage of Skills Obsolescence, by Economic Sector.

Economic sector

o Agriculture, forestry and fishing X
« Mining X
» Manufacturing 28.1
s Utilities %
s Construction 35.3
» Repuirs and trade 31.2
s Hotels, restaurants and catering X
» Transport and communication 34.1
» Financial institutions 326
» Real estate and commercial services 34.5
o Public administration 323
= Education 26.7
» Health and welfare 25.7
¢ Culture, recreation and other services 26.1
« Extra-territoria]l organisations X

%= too few cases for presentation.
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or other changes, which we predicted would also strongly influence JSSO. To
obtain a more direct measure of this, we asked the respondents whether they
agreed to the following statement:

Further training is needed because of new developments in my field of work which could

not be foreseen during my course of stady (scores ranging from 1 ‘strongly disagree’ to 5

‘strongly agree’).

Table 4 shows the proportion of graduates per economic sector who agreed
with this statement. Relatively low scores are not only found in sectors like
‘culture, recreation and other services’ that also showed a low degree of ISSO,
but also in sectors like ‘comstruction” and ‘transport and communication’ where
a high degree of JSSO was found.

As was pointed out earlier, ISSO may result from the fact that graduates are
employed in sectors that change rapidly. As such, education cannot do much
more than just give a proper basis for further competence development. A more
serious situation arises when education fails to do so and skills obsolescence
arises from shortcomings in the study. Figure 2 tries to provide some insight
in these different causes of JSSO. First of all, we divided the total sample into
5 quintiles on the basis of the variable JSSO. For each of these quintiles, we

Table 4. Percentage Agreeing with Statement: ‘Further Training is needed
because of New Developments in my Field of Work which Could Not be
Foreseen During my Course of Study,” by Economic Sector.

Economic sector

» Agriculture, forestry and fishing X
» Mining x
» Manufacturing 49.5
» Uhilities X
= Construction 412
« Repairs and trade 42.6
« Hotels, restaurants and catering X
» Transport and communication 43.0
o Financial institutions 0.5
« Real estate and commercial services 539
« Public administration 49.2
» Education 66.8
» Health and welfare 63.6
» Culture, recreation and other services 40.9
« Extra-territorial organisations ox

x = too few cases for presentation.
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present the percentage of respondents who (strongly) agree with the following
statements:

Further training is needed because of developments in my area of work that

could not be foreseen during my course of study (statement 1).

Further training is needed because of shortcomings in my course of study

(statement 2).

+ The knowledge and skills that 1 acquired during my course of study provided
a sufficient basis to start working in my chosen area of work (statement 3).

+ The knowledge and skills that [ acquired during my course of study provided a

sufficient basis for further competence development on the job (statement 4).

We would anticipate that graduates who reported a higher degree of JSSO to
be more likely to agree that they require further training because of new
developments which had occurred in their area of work. This expectation is
only partly borne out by the data. As expected, for the first four guintiles
there is a clear increase in the percentage of graduates who agreed with siate-
ment 1, However, contrary to our expectations, there is a rather abrupt
decrease from the fourth to the fifth quintile in the extent to which further
training is needed because of new developments. In general, it appears that
graduates who report very high levels of JSSO are relatively unlikely to have
work characterized by unforeseen new developments. Apart from this
anomaly, respondents who regard a large part of the competencies acquired
in education as obsolete, tend to agree with the statement that further training
is needed because of developments, which could not be foreseen during the
course of study. Such obsolescence could not have been prevented by having
a better curriculum.

On the other hand, there is also a clear positive relation between the JSSO
and the percentage of graduates indicating that further training is needed because
of shortcomings in the study and this relation seems even more straightforward.
These shortcomings appear to have an impact right from the start, judging from
the clear negative relation between JSSO and the agreement with statement 3.
Apparently courses with a high risk of JSSO often do not even provide &
sufficient basis to start working in the field of study. Nor do these studies
provide a sufficient basis for further competence development as is clear from
the negative relation with statement 4.

Table 5 presents the results of a regression analysis with JSSO as the depen-
dent variable and type of education (HBO or university), fields of study
(combined for the different levels of education, reference field economics), the
economic sector of work (reference sector manufacturing), the field-specificity
of the course of study and the above-mentioned statements as predictors.
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Table 5. Resulis of Regression Analysis, Dependent Variable Percentage of
Skills acquired during Course now Obsolete.

Model | Model 2
B S.E. B S.E.

Field of education:
» Agriculture 3.58 1.95 6,22 2.96
« Bducation -1.73 1.50 ~6.20 2.04
» Technical ~-0.07 161 1.74 1.69
« FEeonomics (reference) - - - -
+ Health S343 163 -2.87 195
» Social and behavioral -1.03 1.44 ~2.41 1.63
s Arts and humanities -6.62 1.68 -6.41 2.24
e Law 14.60 2.14 15.69 2.56
« Natural sciences -1.57 2.33 0.58 2.54
Type of education (univiersity) 1.18 1.02 ~(.06 Lis
Economic sector:
« Manufacturing (reference) - - - -
« Repairs and trade 3.79 2.53 -3.81 3.04
» Transport and communications 6.27 2.60 -6.36 2.9]
* Financial imstitutions 3.53 2.33 3.66 2.65
«. Real estate and conumercial services 5.62 1.66 4.06 1.88
« Public administration 2.90 2.03 5.00 2.33
« BEducation 0.75 1.86 0.56 2.27
« Health and welfare 0.00 1.85 -0.64 2.11
« Culture, recreation and other services 0.16 2.21 0.46 2.78
« Other 5.88 192 5.76 2.24
Field-specificity -0.91 3.1
Agree with statements:
« New development in area of work 1.26 0.40
« Shortcomings in course 1.57 0.42
« Initial skills sufficient -2.66 0.52
« Initial skills good basis for skill development -1.18 0465
Interaction:
= Field-specificity x Statement | 251 208
Constant 27.52 1.20 34.48 4.51
Adjusted R-square 0.06 0.11

Bold figures significant at 0.05.
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Model 1 includes only level of education, fields of study and economic sector
of work as predictors. There is no significant difference between university
graduates and HBO graduates in the rate of JSSO. Compared with the reference
field of study ‘economics,’” graduates from ‘law’ show a much higher degree
of skills obsolescence, while graduates from ‘arts and humanities’ experience
less skills obsolescence. Comparison of the economic sectors in which the
graduates are working shows relatively high levels of skills obsolescence for
‘real estate and commercial services’ and ‘other sectors’ compared to the refer-
ence sector manufacturing.

Model 2 adds the measure for relative field-specificity of the course followed,
plus the agreement to statements 1 to 4, plus an interaction term between
statement 1 (new developments) and the field-specificity. Field-specificity is
expected to show a positive relation with skills obsolescence. The response to
the first two statements, concerning new developments in one’s area of’ work
and shortcomings in the course of study, are also expected to show a positive
effect. The last two statements, involving the adequacy of one’s course of study
as a basis to start working and to develop further skills, are expected to show
a negative relation. Finally, as less field-specific skills are thought to provide
some protection against the detrimental effects of new developments, the inter-
action between these two indicators is expected to show a negative effect.

The introduction of these variables improves the model fit considerably
(adjusted R square changes from 0.06 to 0.11). The indicator for field-specificity
of the course followed does not show any main effect on JS50. There is a strong
effect of the agreement to statements 1 to 3, consistent with our earlier findings.
Graduates who feel that their skills have become obsolete, also think it necessary
to have further training both because of new developments in the sector and
because of shortcomings in the course. They are less likely to agree with the state-
ment that their course provided a sufficient basis to start working in their chosen
area of work. On controlling for these effects, no significant effect remains of
agreement to the statement referring to the extent to which the course offered a
good basis for further skill development. The interaction term between statement
{ and field-specificity has been included in order to test the prediction that the
field-specificity of the course would mainly matter when work is characterized by
rapid change. No significant negative effect is observed for this interaction term.

4. CONSEQUENCES OF JOB SPECIFIC SKILLS
OBSOLESCENCE

After investigating the emergence of JSSO and possible causes, we now turn
to the effects of JSSO. In this section, we try to assess the extenl to which



42 JIM ALLEN AND ROLF VAN DER VELDEN

skills obsolescence has a detrimental effect on one’s ability to perform at work,
on the scope provided by one’s job to develop new skills, and on one’s earnings.
We also looked at the degree to which skills obsolescence representis an
incentive to invest in further professional training or courses, and at the extent
to which such training mitigates any negative productivity effects of skills
obsolescence.

To see how JSSO affects the graduates functioning at work we presented
them the following statements:

* The knowledge and skills which I acquired in education are sufficient to
fulfill my present job adequately (statement 5).

* [ could do my job better if I had additional knowledge and skills (statement 6).

* My present job offers me enough possibilities to develop knowledge and
skills in the future (statement 7).

Each of these statements could be answered on a 3-point scale ranging from 1
(strongly disagree) to 5 (strongly agree). For statement 5 we took the percentage
of graduates with score 1 or 2, meaning those who (strongly) disagreed with
the statement. This indicator thus represents a skill shortage directly atiributable
to the course of education followed. By contrast, statement 6 does not refer to
the course of study, but simply reflects the current state of knowledge and skills
in relation to those required in the job. Differences in the pattern of responses
to these two questions can thus be interpreted as differences, in terms of
adequacy for the current job, between initial (that is directly after graduation)
and current skills. For this statemnent and also for statement 7 we took the
percentage of scores 4 and 5, meaning those who (strongly) agreed with the
staternents. Figure 3 presents the bivariate results for the five quintiles of JSSO.

The results show a clear relation between JSSO and the degree to which
tertiary education provided a good preparation for the present job. Those who
report a high degree of JSSO are more often inclined to say that their educa-
tion did not provide them with the necessary skills to adequately fulfill the job.
This rises especially sharply for the highest two quintiles. In the highest
quintile, abowt half of the respondents disagreed with statement 5, while this
proportion is only one third in the lowest quintile. A somewhat similar pattern
is observed for statement 6, but this is much less pronounced. Those respon-
dents in the highest two quintiles are somewhat more likely to report a current
skill shortage, but the difference with respect to the other groups is not great.
Taken together, the results for statements 5 and 6 suggest that although JSSO
is clearly related to shortcomings in the course (see also statement 2 in Fig. 2
and Table 5), it is only quite weakly related to current skill shortages. There
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seems 1o be no relation at all between JSSO and statement 7, which suggests
that JSSO as such need not pose a serious problem to graduates in terms of
the possibilities 1o further develop their skills in the future. Regardless of the
fact that a part of their acquired skills may be out of date, most graduates think
that their present job offers themm enough possibilities to further develop their
skills.

Figure 4 shows the relation between skill obsolescence and investments in
further professional training and other occupationally relevant courses.* In
general, JSSO is only likely to be a problem if it results in a skill deficit for
a specific worker in a specific situation. Obgolescence of core skills need not
present a problem if workers have invested in replenishing the skill levels
through training. It is plausible that the strongest investments in training and
schooling will be made more in sectors in which skills obsolescence is more
prevalent. However, Fig. 4 shows that contrary to the commonly held view that
JS80O would provide an incentive for such investments, there is no clear rela-
tion between JS50O on the one hand and the intensity of training efforts on the
other hand. Of course this may reflect the fact that training can be followed
for a namber of reasons, skills obsolescence being only one of them. On the
other hand, it also reflects the fact that following additional training is not the
only way to replenish the skill level. Skills are replenished constantly in many
work situations as a result of ‘learning by doing.’

In the last part of this paper we examine the effects of JSSO on wages. A
key question hereby is whether skills obsolescence necessarily has a negative
effect on wages. This relation is not immediately straightforward as we
explained before. JSSO can only have a negative effect if it results in a skills
deficit. Howewer if workers inwvest in replenishing their skills, JSSO may not
result in lower wages. Moreover, if employers and employees invest more in
training in sectors in which skills obsolescence is higher, the need to recoup
on these investments may imply that wages are actually higher in these sectors
than in sectors experiencing lower levels of obsolescence. Failure to take these
effects into account could even lead to the spurious conclusion that JSSO
increases earnings. In the analvsis of the effects of JSSO, we will therefore
take into account both inwestments in training and the characteristics of the
economic sector inm which graduates are working.

Table 6 shows the results of & regression analysis in which the effect of JSSO
on hourly wages is estimated, controlling for field and type of education, educa-
tion-job match, tenure, age at start of current job (reflecting work experience
in addition to tenure), gender, economic sector and investments in professional
training and courses. The effects of the control variables are broadly consistent
with those found in earlier research, Wages are positively related to tenure and
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Table 6. Results of Regression pnalysis, Dependent Variable Hourly Wage.

Model 1 Maodel 2

B S.E. B S.E.
Field of education:
» Agricultare -5.08 1.o3 -5.22 1.04
« Education ~-129 082 ~(96  0.84
» Fechnical 303 086 -2.76 088
« Economics (reference) - - - -
» Health ~2.05  0.88 -2.51 a9l
» Social and behavioral -L01 077 -177 080
« Arts and humanities -5.56 091 -5.8% 093
« Law 0.13 116 044 LI7
s Natural sciences -6.47 1.23 -5 S2 1.22
Type of education {university} 783 0356 810 057
Education-job match
» Al least own level of education appropriate 728 072 728 075
» Own/related field of education appropriate 124 057 1.58  0.59
Tenure 0,32 0.06 0.33 0.06
Age at start of current job 0.00 0.00 000 0.00
Gender (female) -2.67 046 -248 047
Economic sector
+ Manufacturing (reference) - - - -
* Repairs and trade -0.47 1.31 040 134
+ Transport and communications ~-0.02 1.37 0.80 137
« Financial institutions 2.59 1.21 3.20 123
* Real estate and commercial services 0.21 0.85 0.87 088
« Public administration 2.45 104 3.18 1.06
¢ Education -d.61 1.00 -396 102
« Health and welfare -1.92 0.98 -0.59 1.01
« Culture, recreation and other services ~-3.17 1.16 ~1.75 118
o Other 091 1.63 290  L68
Percentage of skills obsolete 0.01 0.01
Professional training followect 079 047
Courses followed 0.90 044
Constant 26.56 6.44 2377 6.64
Adjusted R-square 0.21 0.22

Bold figures significant at 0.05.
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are higher for those working in a job maiching their level (and to a lesser
extent also their field) of education. University graduates earn considerably
more than HBO graduates and women less than men. Economics graduates
earn significantly more than graduates in several other fields. Surprisingly,
JSSO has absolutely no effect at all on wages, nor has the additional invest-
ment in further training. It seems that, whatever the causes of JSSO may be,
it does not have any net effect on the earnings of individuals. The absence
of an effect of investments in further training does not necessarily mean that
investments in human capital subsequent to graduation are unimportant as a
remedy for skills obsolescence. First of all, a large part of training of workers
occurs informally on the job rather than via formal courses. Secondly, such
investments are generally made for different reasons, which may cancel each
other out to a large exient. For some employers or employees, skill deficits
— which may be due to JSSO or to other causes — may constitute an incentive
for imvesting in further (remedial) training. Such training may show a
(spurious) negative relation with wages, due to the (unmeasured) low skill
levels of those receiving it. However, employers are also likely to have a
strong incentive to invest in the further training of their most capable workers.
Such training should be positively related to wages. The different wage effects
may well cancel each other out.

5. CONCLUSIONS

In this article we focus on the causes and effects of Job Specific Skill
Obsolescence (JSSO) among graduates of tertiary education in the Netherlands.
The popular view towards JSSO holds that it is strongly related to technological
changes and therefore emerges most prominently in the high-tech sectors of the
economy. In addition, it is often assumed that (the effects of) JSSO can be
mitigated by stressing generic skills and ‘core qualifications’ in initial education
and by providing sufficient training and learning possibilities after entering the
labor force. Finally, JSSO is commonly supposed to have strong negative
consequences for the productivity and employability of those who are affected
by it.

yPrevious; attempts to test these hypotheses have been hampered by the lack
of a direct measure for JSSO. Economists have generally made inferences about
JSSO, by looking at possible causes of ISSO, such as ICT investment in the
economic sector, or by looking at possible consequences of JSSO e.g. the wage
effects in earnings functions. In these studies it is difficult if not impossible to
disentangle the effects of skills obsolescence and those of other unmeasured
factors. The few studies which have used a direct assessment of JSSO
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have either been limited to specific occupations or have confounded skills
obsolescence with mismatches between available and required education.

In our analyses we have used an allernative mueasurement of JSSO, based on
workers’ self-assessment, which avoids the above-mentioned weaknesses.
Respondents were asked to answer the following question:

What percentage of the knowledge and skills that you acquired during (tertiary) education
is mow out of dave?

The results we obtained using this measure challenge the conventional wisdom
concerning JSSO in several respects. On average, graduates stated that almost
a third of the skills they obtained in tertiaryeducation were out of date at the
time of the survey. In line with what is generaliy expected, skills obsolescence
appears to be strongly related to rapid changes in the domain within which
graduates are working. In addition, there are large differences between courses
in the degree of skills obsolescence. This obsolescence appears to be strongly
related to shertcomings in the course of tertiary education itself, and to the
failure of the course to offer a good basis for further skill acquisition on the
job. Contrary to the expectations however, skills obsolescence was found to
occur not only in strongly field-specific and technical fields of study, but also
in more generic and non-technical fields. In general, following generic or field-
specific courses has no significant effect on the degree of skills obsolescence
in the years following graduation.

Also contrary to the conventional wisdom, there is relatively little evidence
that the obsolescence of skills acquired during formal education represents a
serious problem in the long term. It is only wealkly related to current skill short-
ages, and does not have any relation at all to the possibilities which graduates
perceived for further skill acquisition in the future. Furthermore, skills
obsolescence does not appear to hawve any effect at all on current wage levels.

Finally, graduates who experienced high levels of J8SO were no more likely
to make additional investments in professional training and courses after grad-
uation than those with lower levels of JSSO. In addition, such investments
appear to have no bearing on the (absence of) wage effects of JSSO. These
findings do not necessarily mean that investments in human capital subsequent
to graduation are unimportant as a remedy for skills obsolescence. First of all,
a large part of training of workers occurs informally on the job rather than via
formal courses. Secondly, such investments are generally made for different
reasons, which may cancel each other out to a large extent. For some employers
or employees, skill deficits — which may be due to JSSO or to other causes —
may constitute an incentive for inwvesting in further (remedial) waining. Such
training may show a (spurious) negative relation with wages, due to the
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(unmeasured) low skill levels of those receiving it. However, employers are
also likely to have a strong incentive to invest in the further training of their
most capable workers. Such training should be positively related to wages. The
different wage effects may well cancel each other out.

NOTES

1. There were two main reasons for using this combined dataset rather than deriving
the indicators directly from the dataset used for the subsequent analyses. Firstly, the
combined dataset is much larger, thereby providing much more reliable estimates,
espectally for the smaller courses. Secondly, the survey used in the rest of this paper
was conducted some 7-8 years afler graduation. The competence measures obtained in
this survey are therefore likely to reflect work and learning experiences since gradua-
tion as much as or more than the course of tertiary education itself. We expect that the
degree to which tertiary studies are specific or generic is quite stable over time, so that
the time difference should not pose a serious problem.

2. A slight drawback of this measure is that respondents who work in jobs which
don’t closely match their education may experience some difficalty in estimating the
correct degree of skills obsolescence, since they are no longer fully aware of the most
recent developments within the field of work for which they were trained. This could
result in an increased measurement error for these workers. There is however no a priori
reason to expect these workers to systematically overestimate or underestimate the actual
level of skills obsolescence.

3. The percentages have mot been presented for sectors with less than 15 respondents.

4. In this paper we have simply used dummies to represent whether or not respon-
dents have invested in further professional training or other courses respectively. It may
be argued that these measures are too rough to capture the investments made. However,
the results did not change substantially when we used measures indicating the total dura-
tion of professional training or other courses.
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