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Abstract in English

Skill gaps are widely seen as a problem that loweggregate productivity growth. A question
for the European Commission is whether and how gowents should take action with
education and training policies to reduce skillgapd make Europe the best performing region
in the world. European citizens can best decidelfemselves on the type of education.
Distribution of information on occupation prospeist&ffective to influence their choice of
education. Moreover, it is important that the ediacasystem is sufficiently flexible to absorb
unexpected shocks in skill needs of employeesci@slstimulating education targeted at
government-assigned sectors are risky policieenkification of general education at the cost
of specific education, and intensification of tiamof employees find little support.

Key words: Skill gaps, education and training policy, market failures

JEL code: 128, J24

Abstract in Dutch

De Europese Commissie wil dat Europa de sterkstearnische regio in de wereld wordt.
Onderwijs is belangrijk om dat doel te bereikentdpese burgers kunnen zelf het beste kiezen
in welke richtingen zij onderwijs willen volgen. \gdichting over de toekomstige behoeften
aan kennis en vaardigheden is effectief om de avigeuze te beinvioeden. Verder is het
belangrijk dat het onderwijssysteem flexibel kaageren op onverwachte veranderingen in
opleidingseisen aan werknemers. Het stimulererdeannderwijsdeelname gericht op door de
overheid aangewezen economische sectoren is ridibeleid. Meer beleid om algemeen
onderwijs te steunen ten koste van specifiek onijieem om leren in werktijd te bevorderen,

vindt weinig ondersteuning.
Steekwoorden: Onderwijstekorten, onderwijspolitiek, markt falen

Een uitgebreide Nederlandse samenvatting is besaaikvia www.cpb.nl.
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Preface

The European Council defines as a goal for the gean Union to become the most
competitive and dynamic knowledge-based econontlyarworld capable of sustainable
economic growth in 2010. The EU regards peopleésamnain asset, and considers investments
in education and training as a main instrumenttwide its citizens with the needed skills to
reach the goal (European Council, Lisbon, 23 antMadch 2000, Presidency conclusions).

As one of the consequences of this goal, the Earm@®mmission has initiated a project called
“Skill problems in European industrial sectors"diotain a better insight into the relationship
between skills and manufacturing competitivenegh@fEU in order to provide input for the
development of policies to reduce skill gaps. Skélps are widely seen as a problem that
lowers productivity growth. An important questianwhether and how governments should
take action to reduce skill gaps.

This document aims to answer this question for atioie and training policies. More precisely
it discusses the role for education and traininkicies to reduce skill gaps and it discusses five
options of education and training policies on ttedfectiveness to reduce skill gaps.

This analysis has been requested by the Europeamm@sion together with contributions of
WiiW (Vienna Institute for International Economituslies) and Applica/Alphametrics
according to the framework contract B2/ENTR/05/0Bfie main results of this document are
summarized in the Competitiveness Report 2007 gldtl by the European Commission
(2007) in section 3.6.

The authors have benefited from comments of ther@ission and from Michael Landesmann
(Wiiw) and Terry Ward (Applica) and various CPB lealgues.

Coen Teulings
Director CPB






Summary
Questions

The European Council defined as a goal for the gema Union to become the most
competitive and dynamic knowledge-based econontiygrworld in 2010 at its meeting at
Lisbon in 2000. Also the Council assigned skillpebple as its main target and it considers
education and training as a main instrument to igoits citizens with the needed skills to
reach the defined goal. In a follow-up the Europ€ammission asks how to reduce skill gaps
with education and training policies in order tgjaice an industrial structure which fits the
productivity level of the most competitive economythe world.

This paper addresses this problem with the follawthree questions:

What is a skill gap?

What is the role for education and training policéanong policies in other fields to reduce skill
gaps?

Which options of education and training policies affective to reduce skill gaps and

consequently increase aggregate productivity?
Answers

The answer to the first question is that the cohoép ‘skill gap’ is not clearly defined, both
theoretically as well as empirically. This providésks for miscomprehension and ineffective
policies that aim to address skill gaps.

The answer to the second question is that theagadte for policies on education and
training workers linked to the uncertainty abowd thture prospects on employment and
earnings of skills. Skill gaps can also be due ¢oket failures linked to barriers to enter
product markets or rigidities in the labour markitese barriers can be more effectively
addressed by policies in the fields of competitioace, immigration and the labour market.

For an answer to the last question we investigagedolicy options in the field of education
and training policy. The starting point is the digswhether markets shape a welfare optimum
or that additional policy interventions are neettedcquire optimal welfare. Generally
European citizens can best decide for themselvébeotype of education. Still there are market
failures which legitimize education and trainindipies.

Firstly, the option to distribute scenarios onIgkérspectives seems to be most effective
among the options. The market does not producé&miif information on skill needs and
government interventions may repair the marketfailof lack of transparency. The occurrence
of skill gaps is no immediate reason for educagiolicies, because the gaps will lead to higher



wages for the relevant skills, and in their turagl higher wages will increase enrolment in
fields of study linked to the scarce skills. Thetsato the tax payer of this option are low.

The second option is the improvement of the flditibof the education system. This option
is effective. Nobody can predict the future welhefefore an education system is needed which
effectively responds to unexpected demand for tybeskills.

The third option is to stimulate education targesaedovernment-assigned sectors in Europe
to create comparative advantages of Europe. Thisrofs risky. The market failure is
spillovers from specific skills applied in the agsed sectors within Europe. Therefore
policymakers may aim to build up a critical masshefse skills. This policy is risky because
governments do not know the future better tharcitizens, and therefore governments may bet
on the wrong horses. It will harm Europe’s produetperformance if governments have chosen
wrongly after all. Moreover, governments take tis to become toys in the hands of lobby
groups which have advantage of the chosen spealaaaidwhich have little concern for sectors
which bear the disadvantages of these policies.

The fourth option stimulates education of genekélssinstead of specific skills. We do not
have robust evidence on the effectiveness of fhii®n. Specific skills are more productive in
specific firms, but after dismissal it takes longefind a new job than for workers with general
skills. In consequence workers with specific skillere appeal on public unemployment
benefits. The market failure is that people whoad®to learn specific skills do not account for
these extra payments. However, until the 15th géage pupils follow general education.

More general education may be at the cost of thdymtive advantages of specific skills.

The last option is to intensify training polici&¥e have no robust evidence that the option
is effective. Training programs for employees ocatuce skill shortages. At present there is no
evidence for barriers to participation in trainiofjthe employees. Often, employers’
organizations and trade unions have repaired thiket failure. For instance in the
Netherlands, they have set up funds for the trgioihemployees.

Definitions of skill gaps

Measurement of skills
A skill is a developed ability to perform certaasks competently. This definition is ambiguous
and therefore difficult to measure.

General and specific skills

The distinction between general and specific skslisseful for analytical purposes. General
skills may be defined as skills that can be useallarge number of other firms (or sectors), and
hence are portable across firms as individuals gagobs. Firm- (or sector-) specific skills can
be defined as skills that are only productive i finm (sector) where the individual is
employed, and which are not valuable in other fi(sectors).
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Quantitative versus qualitative gaps

The concept of a ‘gap’ is also not clearly defingiilst of all, we may distinguish quantitative
gaps and qualitative gaps. A quantitative gap tslges) is defined as an excess demand for
workers with a particular type of skill. For instam there is excess demand for welders. A
gualitative skill gap exists when the actual stkéljuirements for a certain type of skill deviate
from the skills current workers with that type éfls(occupation) possess. For instance, there is
excess demand for up-to-date welders, but not &devrs in general.

In this paper, we define two concepts of a quaintiaskill gap which we discuss below.

Quantitative skill gap as an adjustment problem

The first concept defines quantitative skill gapsaa adjustment problem. Skill gaps

(shortages) may emerge after an increase in defioaifdr fall of supply of) a certain skill.
Examples of causes of (structural) shifts in skdimand are trends such as skill-biased technical
change, outsourcing and deindustrialisation, whesbdts in skill supply can be caused by
demographic trends such as ageing of the populatidrshifts in international migration
patterns.

A higher demand for skills will drive wages up ahé market will reach a new equilibrium
in which there is no quantitative skill gap. Thelp#p the new equilibrium gives adjustment
costs. As long as (relative) wages can be flexdloliyisted in an upward direction, there are no
guantitative skill gaps in this definition. We hawve reason to assume that wages will be
upwardly rigid as employers will always be ablgtry higher wages if they want to. In
consequence, skill gaps cannot exist in the formxoess demand, but there is a ‘gap’ between
employment of a skill in the long run and the shart.

A typical characteristic of the labour market, hawg is that it takes time to acquire skills.
Therefore, in a situation of an unanticipated iaseein demand for certain skills (or a drop in
supply), it is likely that additional workers withe demanded skill are not available in the short
run, that is; the short-run supply of skills islatic. Workers will be able to receive higher
wages in the short-term equilibrium. The higher emwill induce people to enrol in the
demanded types of education (or induce workershercsectors to retrain themselves) and the
market will eventually reach the long-term equilit, in which wages are lower and
employment of that skill is higher than in the sherm equilibrium.

It can be inferred that total welfare (i.e. the sofsurplus of employees and employers) is
larger in the long-term equilibrium compared to #iert-term equilibrium. Hence, a smooth
adjustment from the short-term to the long-termildgrium will increase welfare. There may
be a role for the government in facilitating a stioadjustment process. This can be done by
reducing or eliminating possible rigidities in edtion systems or labour markets, or barriers to
international movements of workers or goods.

11



Quantitative skill gap as a non-optimal mix of skil Is in the economy

The second definition of a quantitative skill gagfides a skill gap as a distribution of skills in
the economy (in current steady state) which diffessn the mix of skills which generates
optimal welfare. This definition of skill gaps inip$ that shortages as well as surpluses of
certain skills may exist at the same time. Explamstfor the occurrence of such gaps are
market failures such as a lack of transparencyoligy-induced) institutions such as barriers to
entry in labour or product markets. The marketi@s and institutions which prevent the
economy from reaching a welfare optimal mix of skdoincide with the rigidities mentioned in
the definition of skill gap as an adjustment problghe first definition).

In conclusion

‘Skill gaps’ is a concept which is defined in mamgys. Moreover, most definitions have
considerable measurement problems. Therefore theepd may lead to misunderstanding and
ineffective policies.

Roles education policies and other policies to redu ce skill gaps

A justification for policy intervention may be prioked by certain market failures or rigidities
which prevent a smooth adjustment from the short® the long-term equilibrium or which
result in a mix of skills in the economy which istiwelfare-optimal.

Each rigidity has its own most effective policylfieEducation and training policies may
play a role to address a lack of transparency afubute prospects on employment and earnings
of skills, or to improve the flexibility of the edation system in the wake of shifts in skill
demand or supply.

As far as skill gaps are caused by rigidities imginational) product or labour markets,
however, policies in the fields of competition,dea immigration and the labour market aimed

at removing these barriers are more effective.

Options of education and training policies to reduc e skill gaps

Education and training policies which reduce shéps in Europe also lead to an industrial
structure with a higher aggregate productivity afépe. We assessed five options in case of
skill gaps. The starting point is the question Weetmarkets for skills shape a welfare optimum
or that additional policy interventions are neetledcquire optimal welfare. The first two
education policy options are targeted towards mliog a smooth adjustment towards the long-
term equilibrium after shifts in skill demand ompgly. The latter three are targeted particularly
at changing the skill distribution in the econorayobtain a higher welfare equilibrium.
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Produce and distribute scenarios on skill prospects

The first option is to produce and distribute sec&ton the prospects of different skills. This
type of information gives students better oppottasito decide which skills they prefer to
learn. Promoting transparency is a potential tdgske authorities as lack of transparency is a
market failure. An increase of transparency abbetftiture labour market will facilitate a
smooth adjustment of the labour market in casehotks.

A concrete example of a policy option to increas@dparency is to extend the current
practice of producing forecasts of occupationsotedasts of skill demands in order to capture
changes in skill demandgthin occupations as well, which seem to be rather itamor
Another policy option is to make the produced infation on skill prospects more customer-
oriented and less fragmented, that is, to impraeedistribution of this information to the
relevant actors (e.g. students, providers of educand training, firms).

However, predicting the future situation on thedabmarket is a difficult task. With the
exception of particular occupations where demarnd &large extent driven by demographic
factors, such as teaching, there is a lot of uag#st about the future labour market. Hence, it is
important to make clear that most of the predictiabout the future labour market are
associated with much uncertainty.

Improve adaptability of education system

The second policy option is to improve the adajitgtif the national education systems to
unexpected shifts in skill demand or supply. Thiian also aims to facilitate a smooth
adjustment of the labour market in a changing emvitent. Examples are apprenticeship or
dual education systems in vocational educationpxémg barriers to entry for new private
suppliers of education, and targeted grants fatesits to stimulate enrolment in particular
types of education. Coordination of the (contertt gnantity of) education programs between
the business sector, education authorities andmetand regional governments may improve
adjustment from the short-term equilibrium to tbad-term equilibrium after shifts in skill

demand or supply.

Shape comparative advantage by education policy

The third policy option is to shape comparativeadages by education policy, for instance by
subsidizing education of certain skills more thdnaation of other skills. The main argument
for government intervention is the market failufeegternal effects involved in the employment
of the selected skills. The main example of thedereral effects is agglomeration effects:
spillovers in a region. . In that case, multipleiériums may exist. Critical mass of skills in
Europe is needed to prevent that Europe fallstraaof a mix of skills which is below the
welfare optimum in the absence of government irgetion. Education policies that promote
the supply of particular skills with the aim of girag EU’s comparative advantages are an

option in that case.
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However, this is a risky policy for several reasdrisst of all, the government generally has
information problems to provide convincing evideticat the social returns of the selected
skills exceed the private returns. Moreover, ther risk that the government may select the
wrong skills after all. Further, the governmentaakisks of an uncoordinated race of countries
to attempt to specify in the same direction. Finadelective policies often attract interest and
lobby groups which will benefit from selection adrtain skills and which neglect the negative

welfare effects in the rest of the economy.

Stimulate general skills rather than specific skill S
The fourth option is to stimulate education in gahskills and discourage education in specific
skills. The reason is a potential external effbegause students may insufficiently take into
account the possible social costs of unemploymergrfiployment benefits, public retraining
costs), if they decide which type of skill they wémacquire. This argument is more important
for specific skills than for general skills, singeneralists are better protected against
unexpected shifts in skill demands than specialists

However, there is no clear general case for educgtblicies targeted at stimulating general
skills and discouraging the acquisition of specskdls. An important reason is that there are no
clear indications for an increasing uncertainty&ifature demand for skills due to
technological progress or other changes in marketzddition, in most countries, a certain
amount of general skills is already taught (andliplybfinanced) during initial education,
which may have already internalised the potentiddlyger) negative externalities of
investments in specific skills. Moreover, the bdsedf this policy should be weighed against
its costs, since workers with specific skills axpected to be more productive than generalists

in the industry in which they are active.

Training policies

The fifth option is to address the problem of sg#ps through training policies. Sufficient
training participation by employees is importanthrrow qualitative skill gaps, that is, to
assure that the skills of employees maintain upbitectual skill requirements by employers.
Economic theory has identified several possibleketsfiailures which lead to underinvestment
by private parties in the market for training fr@nwelfare point of view. The market failure
linked to general training is poaching. Future esyplts may earn profits from general training
by poaching general trained employees from othgyleyers. This profit is an external effect
which is not taken into account by employers wheciding to invest in general training of
their employees. The market failure for firm-spaxtfaining is hold-up. The employee who
followed a course in the time of his employer aartd renegotiate a higher wage after passing
his exams at this employer. This perspective disugpes employers to subsidize specific
training of their employees.

14



However, due to a lack of convincing empirical eride, no clear case for underinvestment in
training relative to the socially optimal level cha made. It is not clear whether social returns
exceed private returns, and whether - or to whegréx workers or firms are constrained to
invest in training. Therefore, it is not clear whet there is a case for (additional) policy
interventions. This is the more so, because th&ehée.g. social partners) may already provide
various solutions to certain market failures suslsector-based training funds. Moreover,
authorities in the EU are already implementing aasitraining policies, such as legal
frameworks and co-funding schemes of employeesamuoyers. Some of these policies carry
risks of deadweight losses, in the sense thatimgimvestments are subsidized that would have
taken place anyway. This risk particularly occursew public funding schemes occur in the
form of direct contributions, which do not need® matched by own contributions of firms or
workers. Training policies should preferably begeted at the marginal decision to invest in
training. Little is known about the (cost) effeehess of all these training policy instruments.
Further research on their effectiveness and srmealesexperiments could contribute to more
evidence-based policy making regarding training.

Important to take all costs of policies into accoun t

It should be noted that there are costs involvedmépplying these education and training
policy options, which do not only encompass thedtior partial costs, but also indirect costs in
terms of for instance potential negative effect®trer sectors (or on other types of skills).
Therefore, the benefits of these policies shoulddrvefully weighed against all costs involved.
We expect the ratio between benefits and coste tmdre favourable in the first two mentioned
education policy options (i.e. production and dlisttion of scenarios on the prospects of skills,
and raising adaptability of the education systdmajtin the latter two education policy options
(i.e. stimulating more general skills and shapiogparative advantages by selecting particular
skills). Regarding training policies, robust evideron their costs and benefits is mostly
lacking.
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Introduction

Reason

The Lisbon Agenda of 2000 defines as a goal foEiepean Union to become the most
competitive and dynamic knowledge-based econontlygrworld capable of sustainable
economic growth with more and better jobs and gresdcial cohesion in 2010. The EU
regards people as its main asset, and considezstiments in education and training as a main
instrument to provide its citizens with the needkills to reach the ains.

As one of the consequences of this goal, the Earm@®mmission has initiated a project called
“Skill problems in European industrial sectors"diotain a better insight into the relationship
between skills and manufacturing competitivenegh®EU in order to provide input for the
development of policies to reduce skill gaps, aedde improve competitiveness in the EU
manufacturing industry. Skill gaps are widely sasra problem that lowers productivity
growth. For example, shortages of science and eegimg graduates have been on the policy
agenda for many years. An important question isthdreand how the government should take
action to reduce skill gaps.

Research questions

The European Commission asked CPB to contributikeetskills problem project with an
analysis on the role for education and trainingqgies to reduce skill gaps. More precisely, this
paper addresses the following three questions:

What is a skill gap?
What is the role for education and training pokcie reduce skill gaps?
Which policy options in the field of education amaining policies are effective to reduce skill

gaps?

Structure of the paper

The paper is built up as follows. Section 2 diseggbe question ‘What is a skill gap?’. We
discuss the definition of skills and two definitiowhich hold for ‘quantitative’ gaps. We define
a ‘quantitative’ skill gap as excess demand forkeos with a certain type of skills in the labour
market, that is, a gap across occupations. Alsdiseuss the market failures, which legitimate
government intervention and the policy fields whinhy effectively address these failures.
Section 3 discusses the effectiveness of sevetagpto narrow skill gaps by education

policy. Section 4 turns to training policies to ued ‘qualitative’ gaps. We define a ‘qualitative’
skill gap as a situation in which the actual steljuirements for a certain type of skill (or
occupation) deviate from the skills current workenge learned. The section assesses to which

extent training policy is an effective answer.

* Lisbon European Council 23 and 24 March 2000, Presidency conclusions
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2.1

2.2

Quantitative skill gaps and types of policy
Introduction

This section explores the concept of a quantitegki gap and asks whether there is a role for
government policy, and if so, for which policiesrsfly, we ask what a ‘skill’ is. Next, we
present two definitions of a ‘quantitative gap’dsen 2.2).

The first definition of a quantitative gap in alkls an excess demand for that skill on the
labour market. Although this is a well-known andagghtforward concept it is not clear
whether skill gaps actually exist. We show thatriren issue of skill gaps is the adjustment
process of a short-term equilibrium to a long-temquilibrium after a shift in demand for or
supply of a skill. This adjustment will be smootlifahere are less rigidities in the education
system, the labour market and international movesneihpeople and goods. A smooth
adjustment of the economy to the long-term equilibrwill increase welfare (section 2.3).

The second definition of a skill gap focuses ontthal mix of skills in the economy from a
welfare perspective (section 2.4). The main quassonvhether the mix of skills (in steady
state) differs from the welfare-optimal mix of dkilWe show that the same rigidities or
institutions that may prevent a smooth adjustmemnfthe short-term to the long-term

equilibrium may also lead to a sub-optimal mix kifls in the economy in steady state.
Skills

There is no single definition of a ‘skill’. In praee, it is a multidimensional concept, which
refers to a learned (or developed) ability to perfeertain tasks in the labour market
competently. For example, skills may concern cagaiabilities, social abilities,
communication abilities, organizing abilities, arocational abilities. There is some, but no full
overlap between ‘skills’ and ‘occupations’ and ‘lfieations’, concepts that are more easily

measurablé.

For the design of education polices the distincbetween ‘specific’ skills and ‘general’ skills
is relevant. The distinction between both typeskiifs dates back to Becker (1964) in his
theory of human capital. Becker defines generdlssés skills that can be used at countless
other firms, and hence are portable across firmadigiduals change jobs. Firm (or sector)-
specific skills can be defined as skills that amby groductive in the firm (sector) where the

2 Qualifications do not always equate to skills. It could be that certain qualifications do not, or only partly, provide individuals
with the skills firms need for a certain occupation. In practice, part of the required skills by firms are acquired through formal
education, but training and on-the-job learning are also important ways to acquire the required skills to fulfil a certain
occupation.

19
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Skill gaps as an adjustment problem

Do skill gaps actually exist?

We start with defining a skill gap as a situationwihich there is an excess demand for that skill
on the labour markétThe first question which arises is: can theressustained) excess
demand for a skill at all? There are argumentafoegative answer. Figure 2.1 illustrates them.
The figure starts with a demand curv8 &nd a long-term supply curve showing the demand fo
(by employers) and supply of (by workers) a cersdiitl at each wage level. There is no skill
gap if demand equals supply, which occurs in treelsituation S, where®lpeople with the

skill are employed, each one earning Auros.

® An example of specific skills would be bricklaying skills, whereas literacy or numerical skills would be an example of more
general skills.

4 Moreover, the distinction between general and specific skills may change over time. When the personal computer was just
introduced, computer skills could be regarded as specific skills, whereas nowadays they could be regarded as general skills.
® The reasoning in this section holds both for different levels as well as for different types of skills.
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Next assume, that demand for the skill incredsesamples of causes of shifts in skill demand
(or supply) are discussed in the box below. Graghjicthis can be interpreted as a shift in
demand to the right, from®o D". If demand exceeds supply then wages will go upthe
market will reach a new equilibrium in R where #és no skill gap (demand equals supply).
LN people with the demanded skill are employed, emehearning W euros. The new
equilibrium asks adjustment of the supply of tHall 8s the increase in demand equaf& .
However, a typical characteristic of the labour ketis that it takes time and costs to
educate people and to switch jobs. Therefore likédy that additional workers with the
demanded skill are not available in the short santheir supply is fixed to1.” Then, the short-
term supply curve is the vertical lin€Q and there is a short run equilibrium in Q, where
workers will be able to receive a wage of uros. The main point is that also in the sharhte
there is a new equilibrium where demand and suppgt. Hence, as long as wages adjust
upwardly there are no quantitative skill gaps.daotfthere is only a ‘gap’ between employment
in the short run and the long run, which is eqoalfL" Which brings the question: is there a

role for the government?

From figure 2.1 we can derive two reasons which maglve a role for government
intervention.

A first reason may arise if wages are upwardlydidn that case, a skill gap would arise
after a shift of the demand curve frofl © D". However, it is not clear why upward wage
rigidity would exist in practice. It seems that dayers will always be able to pay higher wages
if they want to. Paying lower wages may be preveinye labour market institutions such as
minimum wages, but paying higher wages always sgmssible. Hence, it is not likely that
government action is needed to ensure upward wegifity.

A second - and more convincing - legitimation fovgrnment intervention is that the long run
equilibrium (R) entails a higher welfare level thiwe short-run equilibrium (Q). Stated
otherwise, the sum of the total surplus of emplsyerd employees is larger in the long-run
equilibrium than in the short-run equilibriutn.

® An analogous reasoning holds for a fall in the supply of a skill, for instance linked to the retirement of elder workers with
their skills and built up experience. The conclusions are the same as in case of a rise in demand.

" The degree of specificity of the skill matters for the inelasticity of supply in the short run, see also section 3.4.

8 Graphically, the gain in total employer and employee surplus from the short-run to the long-run equilibrium is equal to the
surface of triangle SQR.
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Causes of shifts in skill demand and supply

Several causes of shifts in skill demand or supply are mentioned in the literature. This box briefly mentions some

examples.

Demand

On the demand side, it is important to distinguish structural versus cyclical shifts in skill demand. Examples of causes of
recent structural shifts in skill demand are trends such as skill-biased technological change, globalisation and de-
industrialisation.?

Skill-biased technological change (SBTC) is technological change that raises demand for (high) skilled workers more
than for lower skilled or unskilled workers. A substantial body of literature states that technological change in recent
decades was biased towards high-skilled workers. Two influential papers are Acemoglu (2002) and Autor et al. (2003).
The latter paper, for example, finds that the adoption of computer-based technologies in recent decades is associated
with reduced demand for routine manual and routine cognitive skills and increased demand for skills necessary to carry
out non-routine cognitive tasks such as problem-solving and complex communication tasks (which are generally carried
out by high-skilled workers).

Globalisation and deindustrialisation are other trends that may explain recent shifts in the composition of skill demands
in various countries of the EU. For example, European economic integration and the removal of several trade barriers
through trade agreements under GATT have increased opportunities (and competitive pressures) for countries (or
regions) to exploit comparative advantages in certain skills, as well as to outsource production of intermediary products
to other countries (with different relative skill intensities). The exploitation of these comparative advantages has led to
industrial restructuring in various countries (or regions), with consequent shifts in (relative) skill demands.

It should be stressed that the relative importance of trends in trade and technological change in explaining shifts in
(relative) skill demands is heavily disputed. Feenstra and Hanson (1999), for example, found that outsourcing of
production accounts for 15 per cent of the shift in relative skill demand towards skilled workers in US manufacturing,
whereas the increased use of computers within industries account for about 35 per cent of this shift. However, Autor et
al. (1998), using another measure of computer investment, found that outsourcing is insignificant in explaining the shift
in skill demand towards skilled workers in the US in recent decades, whereas computers explain 30 to 50 per cent of the
increase in relative demand for skilled labour. Yet another paper by Lemieux (2006) states that the importance of skill-
biased technical change in explaining patterns in relative skill demand (and returns to skills) is much more limited once
composition effects of the labour force are taken into account. We refer to WIIW (2007) for a more detailed overview of
this debate.

Supply

Important causes of shifts in (types and levels of) skill supplies on the labour market are demographic factors such as
ageing of the population and international migration. Ageing of the population is an important policy issue in the EU
nowadays. Retirement of the baby-boom generation after World War 11 will lead to a reduction of skill supplies in certain
industries. Clearly, new cohorts of young people enter the labour market and partly replace leaving cohorts, but as these
cohorts differ from the retiring cohorts in terms of the acquired level and types of skills as well as in terms of size, the
total amount as well as the mix of skill supply irrevocably changes in these economies.

Finally, another important trend that has affected the quantity and composition of skill supplies in the EU has been the
increasing labour participation of women. It is one of the factors that explain the upgrading of the skills of the labour
force that has occurred in many EU countries, as also witnessed by the rising average participation rates in higher

education over the last couple of decades.

2 We refer to part | of the skills study (WIIW, 2007) for empirical work on the relevance of skill-biased technical change and international
trade integration in explaining recent shifts in the composition of skill demand in the EU.
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In practice, the extra supply L") needed to move from the short-run equilibrium @&}He
long-run equilibrium (Q) can be obtained by twofeliént mechanisms (or a combination of
both): (1) the increased wage levefWill induce (relatively) more people to enrol irettype
of education that produces the demanded skill, shahafter some time supply of that skill in
the labour market is higher; and (2) through mowvetnfimm current workers employed
elsewhere to the industry employing the demandékiiskesponse to the higher (relative)
wage level for that skill in the short-tefhT.his implies that the path from the short-run
equilibrium (Q) to the long-run equilibrium (R) @il certain adjustment costs, such as the
costs of education and of job switching and (raifing*°

There may be a role for the government in facilitgta smooth adjustment process. This
can be done by reducing or eliminating those rtgidithat hinder the (natural) adjustment
mechanisms to a long-run equilibrium after a shitlemand or supply. However, it should be
stressed that the authorities should weigh thearel§ains of a smoother adjustment process

against the (welfare) costs of these policies.

232 Rigidities which may prevent a smooth adjustm  ent
Several rigidities may prevent a smooth adjustnfremh the short-term equilibrium to the long-
term equilibrium after a rise in demand or a falsupply of a certain skill.

Rigidities to supply additional workers with the de manded skill

Educating people takes time. As a consequencehtbrt-term supply curve of skills may be
inelastic (vertical). This will especially be thase for types of skills requiring many years of
education and for scarcely available skills. Sherta supply will differ from the long-term
supply of a certain skill because of uncertaintgwhihe skills that are needed in the future. In a
situation without uncertainty, the citizens and dlughorities of the EU would know the future
employment prospects of skills rather well. Underse conditions, each citizen would learn the
skill which best combines her/his preferences d@rdatime income. As a consequence, the
adjustment to the new equilibrium would be very sthoIn the real world, however, there is a
lot of uncertainty about the skills that will berdended in the future labour market. Given the
fact that it takes several years to educate nevkevsrshort-term supply will always differ from
long-term supply. A reduction of the uncertaintypabthe demand for future skills and a
flexible and up to date education system may fatdia smooth adjustment.

° The extent to which workers move from other industries after an increased (relative) demand for skill X depends, among
others, on the specificity of that skill, and on the costs involved in acquiring that skill through (re-)training. Workers from
other industries will only switch if they expect the gain in income to be larger than the costs involved in acquiring that skill
through (re-)training.

01t should be noted that, though education costs are involved in creating the extra amount of workers to produce the extra
amount of skills after a hike in demand, total education costs in the economy are not necessarily higher, since less expenses
on education of other types of skills will be made. That is, the distribution of education expenses among different types of
education changes, rather than the total costs of education.
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Rigidities to import

Rigidities to import may contribute to slow or dgsadjustment from the initial equilibrium S

to the new equilibrium R in figure 2.1. For instanassume that demand in the EU for products
which are intensive in a skill X increases and imarriers for these goods are high. Then the
domestic wages of skill X will rise considerablyhiash makes these products more expensive.
When barriers to import are absent, however, ingpofthese goods may increase at potentially
lower prices and the domestic wage increase wilbber than in the situation of high import
barriers (i.e. less international competitidhT-his implies that the welfare costs during
transition to the long-term equilibrium via job $@hing or education are lower when rigidities

to import are absent.

Rigidities to immigration of people with certain sk ills

Rigidities to immigration of people into (or withithe EU can hinder the adjustment process.
An amount of PLN of immigrants with demanded skills would immedigtdjust the market
to the long-term equilibrium. However, immigratitma complex issue which, next to the
benefits also may involve certain costs.

Generally, for manufacturing goods, internatiomatie in goods is a fair substitute for
international migration of people, if two condit®are fulfilled. The first one is that the barriers
to trade are rather small. Examples of these byarage transportation costs, import taxes in
these goods or ‘voluntary trade restrictions’ afsb goods. The second one is that the skills in
EU are not strongly different from the skills oatsithe EU?? If imports are not effective to

reduce a skill gap, immigration could be an altéuea

Rigidities on the labour market

Rigidities for people to move across firms and stdes may prevent a smooth adjustment to a
new equilibrium after shifts in skill demand or plyp Examples of these barriers are costs of
job searching, firing costs of employees (dependimgong other things, on the degree of
employment protection) and costs of moving from toven to another. Another rigidity is
agreements between social partners or regulatitwshwvork out as barriers to substitute skills

by machinery.

 This is under the assumption that the shift in skill demand does not occur (to the same extent) abroad, that is, foreign
rewards for that skill are not experiencing the same upward-driving forces.
21t concerns relative factor endowments outside the so called ‘cone of diversification’. See Helpman and Krugman (1989).
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233

Which policies are needed for reducing or eli  minating the rigidities?
Which policy may be the more effective to reduceliminate these rigidities, and for which
rigidity is education and training policy most effee?* The answers follow next.

Education and training policy does not seem efiectd lift barriers on the product and
labour markets? Policies in other fields seem more effective, iseathey are more directly
targeted at reducing or eliminating the rigiditiaad often work faster. In fact, many policies
have been and are carried out to increase conyegtéss on the international product market
and the labour markets. It is likely that theseigies have reduced potential skill gaps.

Rigidities to import can be more effectively reddd®y international trade agreements.
Since World War II, import barriers have been siigaintly reduced by European economic
integration and WTO-arrangements. Also policy instents which lead to a decline in the costs
of international transportation and communicatios more effective. These measures have
promoted competition on the international produerket.

Rigidities to immigration are more effectively atkad by the reform of regulations in the
EU and member countries, which discourage immigratif people with the skill in shortage.
In particular lifting immigration barriers for highskilled specialists seems to be an effective
instrument, because it works much faster than dducand immigrants also take their
international networks with them.

Rigidities to switch jobs on the labour marketiod EU are more effectively addressed by a
reduction of job finding and firing costs, whichtaally discourage people to switch jobs.
Lower hiring and firing costs lead to a shift irettlistribution of the demand for types of skills,
and consequently for the demand of individualdifferent types of education. The reason is
that lower hiring and firing costs probably leadtiore demand for general skills and less
demand for specific skills, as Wasmer (2006) ardses also section 3.%)Also, abolishment
of agreements or regulations which discourage tihstgution of skills by machines is more
effective than education policy.

3 It should be noted that we only evaluate policies in terms of their (relative) effects on economic efficiency, whereas certain
rigidities may also be implemented with the aim of promoting equity.

* In principle, education policy may be a second best policy, but this issue is not addressed in this paper.

*® For some explorative empiricism, we refer to Lamo et. al. (2006).
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More interpretations of skill gaps in practice

There are other interpretations of skill gaps in practice. We discuss them in this box because they do not coincide with

the definitions presented in this paper

Gap between social and private optimum amount of sk ills
This gap occurs when there are externalities (or spillovers) involved in the production of a certain type of skill. Skills in
research and development are supposed to generate these externalities. The consequences of this interpretation of gap

are discussed in section 3.5.

Gap between high-level skills and low-level skills

The skill gap is the difference in skills between people with high skills and those with low skills in a region. An example
of this definition can be seen in OECD (2005). This interpretation is relevant for the role of the different roles of high
level skills and low level skills for productivity growth. There are indications that high-level skills are important for
productivity growth by shifting the technological frontier, whereas low-skilled people have comparative advantages to
adopt existing technologies, leading to productivity growth by catching up (Vandenbussche et al., 2005). Furthermore
there are indications that high-skilled people are complementary to machines, whereas low-skilled people are easily
substitutable for machines such as computers (cf. Autor et al., 2003, 2006). A dichotomy in the economy may be a
result (cf. Iranzo and Peri, 2006).

Gap between total demand and supply of workersint ~ he economy during boom period

A general shortage of human resources, such as in the boom of the business cycle, is sometimes also referred to as a
skill shortage (gap). In practice, it is difficult to make a distinction between an overall cyclical-driven shortage of labour
occurring in a boom in practically all sectors and at all levels of skills, and a more structural shortage of particular skills
in specific sectors. During an economic boom newspapers regularly quote employer organizations reporting shortages
of skills in their sectors, which in fact often fade away when the boom period ends and an economic downturn sets in.
These overall labour shortages due to cyclical factors cannot be averted by policy interventions aimed at increasing
investment in education and training in those sectors reporting shortages. This is due to the time period involved in
acquiring these skills, in combination with the difficulty to predict cyclical shifts in the economy. By the time the skills in
short supply today are created, the economy may have entered a recession, and shortages may have turned into

surpluses.

Thus, policies aimed at correcting cyclical-driven movements in skill demands carry high risks and may be even
counterproductive. Finally, it is important not to observe reported shortages in particular skills in particular sectors in

isolation, but to analyze every particular shortage relative to shortages in other skills and other sectors.

Government failures due to a partial view

Policies that target on reducing or eliminatingafie skill gaps bear the risk of not taking into
account the costs and benefits in the rest of tba@my. Usually, net benefits are acquired by
the industry which gains by the reduction of sg#ips. The rest of the economy, often bears net
costs, for instance less production due to the nadweorkers to the skill gap industry and the
costs of education if paid by subsidies, Generallgartial approach overestimates the benefits
as the main welfare costs are in the rest of toa@ny, which may be neglected.
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Skill gaps as a non-optimal mix of skills in th e economy

The second definition of a skill gap focuses onttital mix of skills in the economy in a social
welfare perspectiv& In this approach, a skill gap is the differenceasen employment of a
skill in current steady state and employment of ghdl in a welfare-optimal equilibrium. This
approach is more useful compared to the approastdtion 2.3 to give analytical answers on
the welfare effects of skill gaps. From this defom, it follows inevitably that skill shortages
and skill abundances co-exist at the same time re¥dsea skill shortage arises when the
employment of a certain skill in steady state isdothan the welfare-optimal employment of
that skill, a skill abundance arise when the emlent of that skill in steady state is larger than
the welfare-optimal employment of that skill.

Now what may cause a distribution of skills in @emomy which is different from the welfare-
optimal distribution of skills? Certain market faiés or institutions may provide an explanation
of the occurrence of skill gaps in this definitidkn important market failure regarding skills is
a lack of transparency on future skill perspectiorghe labour market. Examples of
institutions that may result in a non-welfare ogimix of skills are barriers to enter product or
labour markets. It should be noted that some fehmarriers have been deliberately created, for
instance with the aim of limiting income inequalfs.g. minimum wages) or to support infant
industries (trade barriers). However, these fa#itand institutions distort decisions of
individuals to acquire certain skills - and deasi®f firms to employ certain skills -, which

may result in a non-optimal distribution of skillsthe economy from a social welfare
perspectivé! Stated otherwise, the comparative advantagesiaadwéintages in certain skills
of the EU countries compared to the rest of theldvior current steady state differ from those in
a situation where these market failures would tseab

The market failures and institutions mentioned foeiacide with the rigidities mentioned in

the definition of skill gap as an adjustment probl@f. section 2.3). Lack of transparency
coincides with uncertainty on future employment aadhings of skills. Rigidities to entry are
barriers to enter the product markets of the Egldiiies to enter the labour markets of the EU
through restrictions on labour migration, and riies that prevent a flexible movement of
workers across firms or industries in responsentfissin skill demand or supply, such as a large

® A mix of skills may refer to a mix of different types of skills, as well as to a mix of different levels of skills.

" For example, when an economy imposes (relatively) large barriers to import products produced with certain skills, returns
to those skills, and hence, employment of those skills would be relatively large compared to a situation in which these
barriers are absent (and faces stronger competition from abroad). This may result in a surplus of investments in those ‘over-
protected’ skills, and a shortage of investments in other skills from a social welfare perspective. A similar story can be
presented for barriers on labour markets.
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degree of employment protecti6hTherefore, for the purpose of this paper, no neawket
failures or institutions are introduced comparedthi® ones mentioned in the previous section.

Role for policy

Which type of policy actions is legitimate when lwek at the notion of skill gaps using the
second definition? The answer is that policies #fistctively address the rigidities (or
institutions) will increase welfare. Since there ap new rigidities introduced compared to the
barriers mentioned in section 2.3, the earlier iified corresponding policy fields to address
these market failures or barriers are the sameedls For example, trade barriers can be more
effectively resolved via trade or competition pglisvhereas there may be a role for lowering
hiring and firing costs (labour market policy) tddaess barriers to switch jobs (cf. section 2.3).
Education and training policies could be effectvaddress a (potential) lack of transparency
about future skill prospects, whereas these paliare less effective to address barriers in trade
or labour markets. To conclude, every market failloas its own most effective policy area.

In practice, governments may also try to alterdbmposition of skills through education
policy by actively choosing or targeting a specdambination of skills in the economy. For
instance, the government may try to stimulate thpby of general skills instead of specific
skills by changes in the content of initial educatprogrammes or stimulate investments in a
particular type of skills (say science and engimegskills) through extra subsidies or grants. In
the context of the whole project ‘Skill problemstie European industrial sectors’, policies
aimed at shaping comparative advantages in ceskdlis can be regarded as efforts to improve
the competitiveness of EU countries. We will disctigese policies in more detail in sections
3.4 and 3.5, with particular attention to the risksl costs involved in these policies.

It should be noted that whereas, in theory, skipgcan be defined from a social welfare
perspective, the identification or measuremenkdf gaps using this second definition is very
difficult in practice. This is because it is diffit to locate the occurrence and size of market
failures, and to what extent and in which directibase market failures affect the distribution
of skills in the economy. Moreover, the exercisewdt not only imply identification of
particular skill shortages, but also skill surpleisdould be identified in order to design welfare
improving policies. These practical difficultiesagie considerable risks of government failures.

8 Wasmer (2006) argues that the degree of employment protection may affect the mix of skills in the economy. High
employment protection raises the probability that workers will choose specific skills, by two effects: in raising the duration of
jobs, it raises the relative returns to specific skills; by depressing mobility on the labour market, it reduces the return to
general skills.
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Conclusions

The concept of ‘skill' has not been defined clealliie distinction between ‘specific’ and
‘general’ skills is useful for analytical purposésit its empirical and theoretical interpretation
is not clear either. Further, the concept of a fgitative gap’ is not clearly defined in practice.
The vagueness of these concepts provides riskeetfective policies. We present two
definitions of a ‘quantitative gap’.

The first definition defines a skill gap as an atijnent problem in the transition from a short-
term equilibrium to a long-term equilibrium aften ancrease in demand for (or fall in supply
of) a certain skill. Examples of causes of (streedjushifts in skill demand are trends such as
skill-biased technical change, outsourcing anddigstrialisation, whereas shifts in skill supply
can be caused by demographic trends such as agfeiing population and shifts in
international migration patterns.

A typical characteristic of the labour market iattit takes time to educate or train people.
Therefore, it is likely that additional workers Withe demanded skill are not available in the
short run after an unexpected increase in skilla®in so the short run supply is inelastic. As
long as wages can be flexibly adjusted in an upwiaettion, a hike in demand (or lower
supply) for a certain skill will drive wages up atte market will reach a new (short-
term)equilibrium in which there is no quantitatiskill gap in the sense of a mismatch between
demand and supply. We have no reason to assumwaigas will be upwardly rigid as
employers will always be able to pay higher wadi¢isdy want to. The higher wages in the
short-run will induce people to enrol in the demaahdypes of education or move from other
industries and the market will eventually reachltmg-term equilibrium, in which wages are
lower and supply of the skill is larger than in #tert-term equilibrium.

It can be inferred that total welfare is highethe long-term equilibrium compared to the
short-term equilibrium. Hence, a smooth adjustnfiemh the short term to the long term
equilibrium will increase welfare. There may beoéerfor the government in facilitating a
smooth adjustment process. This can be done byirgglor eliminating possible rigidities in
the education system, the labour market or barteéesternational movements of people or
goods that prevent a smooth adjustment to the feng-equilibrium.

Uncertainty (a lack of transparency) about futudd prospects, in combination with the
inherent time element involved in acquiring skilisough training or education, causes a
difference between short-term and long-term equilib supply of skills after shifts in demand
or supply. Education and training policies thatcaed in reducing this uncertainty and in
increasing the adjustability of the education amthing systems to shifts in skill demands or
supplies can increase welfare. International tegteements are most effective to reduce
rigidities in international movements of goods, vdas labour market policies (or changes in

29



labour market institutions) are most effective tmeess rigidities in the labour market. Thus,
each rigidity has its own most effective policyldie

The second definition of a ‘quantitative gap’ foeson the total mix of skills in steady state
that may differ from the welfare-optimal mix of 8kiin general equilibrium. Explanations for
this gap are market failures such as a lack okparency and barriers to enter labour or
product markets. These market failures may distecisions of individuals and firms to invest
in certain skills and thereby lead to a non-optimat of skills. They coincide with the
rigidities mentioned in the definition of skill gas an adjustment problem.

Therefore, the most effective policy fields to agkl these rigidities do not differ from the
ones mentioned in the first definition in the setisd each rigidity has its own most effective
policy field.

In practice, governments may also try to affectrttie of skills in the economy by actively
choosing or targeting a specific combination oflskn the economy with the aim of bringing
the economy on a higher growth path. For instatiegovernment may try to stimulate the
acquisition of general skills instead of specikdls by changing the content of education
programs or by stimulating investments in particty@es of skills which the government
considers to be important to reach a high proditgtlevel in the future. We will elaborate
these policy options in sections 3.4 and 3.5.

Whereas this second definition is more useful t@lyse skill gaps in a social welfare
framework conceptually, it is difficult to identifgr measure specific skill gaps on the basis of
this definition in practice. These measurement jgmols create considerable risks of
government failure.
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3.1

3.2

Role of education policies to narrow quantitative gaps
Introduction
In this chapter, we elaborate four options foraadion policy targeted at reducing skill gaps:

Production and distribution of scenarios on futskél demand,;
Improving the flexibility of the education system;
Stimulating general education instead of speciatlistcation;

Shaping comparative advantages by education policy.

The options are related to the two definitionsldll gap in the former chapter. The first two
options refer to the definition of an adjustmerdqass of the economy after a shift in demand
for (or supply of) a certain skill. The last twotmms refer to the definition of an optimal mix of
skills in the economy from a welfare perspectiver €ach policy option we discuss the market
failures and the role for education policy. We stewamples of how policymakers carry out the
role in practice.

Production and distribution of scenarios on ski [l outlooks?

More and better information on outlooks of skillnaegnd may help to adjust more smoothly to
shocks on the labour market, as this would impttxeecapacity of citizens to anticipate
changes in skill needs when they take their edoieatnd training decisions.

Market failure

A potential market failure is lack of transparemeythe market of skills. It is likely that private
actors do not have strong incentives to forecastduskill needs for the whole labour market
and to distribute them to the actors that couldcefiefrom this information in their decision-

making process in which skills to invest.

Government actions

As transparency is an important condition for thectioning of markets, there is a role for
public intervention. Governments may stimulate $garency about future demand and supply
of skills by financing research on future skill degas well as assuring a proper distribution of
this information to the actors who make decisiongte basis of this information, such as
students, workers, employers, and education amdrigaproviders. However, predicting the
future situation on the labour market is a diffidalsk. With the exception of specific
occupations where demand is to a large extentmliiyedemographic factors, such as teaching,
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there is a lot of uncertainty about the future labmarket. Hence, it is important to make clear
that most of the predictions about the future labuarket are limited by a lot of uncertainty.

Now, which gaps and weaknesses do exist in praatidewhich particular policy options are
available to assure a more adequate provisiorboiuamarket information on future skill
demands?

First of all, there are indications that currenteitasts of skill needs (or shortages) are not
sufficient and should be extended (see the boxeméext page for a discussion of current
practices). Economists generally attempt to foreskitl needs by forecasting occupations.
These occupational forecasts seem to perform reagpmwell in capturing changes in skill
demand that follow from changes in the occupatistraicture (i.eacross occupations).
However, there is some concern in several counthiasexisting occupational forecasts do not
capture changes in skill demands (or ‘skill upgngdi within occupations and are slow in
capturing and describing new occupations. Theseise evidence that only half of the changes
in skill needs are associated with occupationahgbawhich suggests that changes in skill
needs within occupations are rather importantAcator et al, 2003). Therefore, it has been
suggested to complement existing occupational &stsowith forecasts of skill (and task) needs
underlying occupations (cf. OECD, 2004 and Hasketl Holt, 1999’ This may help people
to consider moves across occupational boundates, that they can adapt and anticipate more
easily to declining demand in existing occupationto the opening of new occupations.

More attention could also be paid to extend thetinositional occupational forecasts to
local or regional forecasts (in order to pay sudit attention to differences between local
labour markets), and to forecasts of returns tdifigstions (cf. Haskell and Holt, 1999).

Furthermore, the OECD recommends that career irdtiam - among which information on
future skill demand and supply - should become ncostomer-oriented instead of provider-
driven, that is working from questions which indiuals want to ask, rather than from the
information which providers want them to have.

Finally, the production and provision of careeoimhation is often fragmented, in the sense
that separate ministries and government agencies pfoduce their own information and
outlooks, and the provision of this informationthe relevant actors is often not well
coordinated® Therefore, there may be a role for public polieyrhprove coordination of the
production of the different streams of career infation (e.g. education and training

* The main reason why economists generally do not forecast skill needs is that in most countries, little direct, consistent and
quantitative information is available about past skill patterns. This makes it difficult to generate useful and accurate
quantitative forecasts about skill needs in the future.

% |n Finland, for example, the main national product containing information on the training needed in order to become a
carpenter was separate from the product containing information on the content of occupation of carpenter. Each in turn, was
separate from the major source of information on labour market supply and demand for carpenters (OECD, 2004).
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information, occupational information and labourrke information), as well as to assure a
more coherent provision of these different piedasformation to the relevant usefs.

Current practices in labour market (skills) forecas ts

Lots of countries have institutions which attempt to forecast future demand and supply on the labour market. This box

discusses some current practices.

OECD (2004) concludes that the quality of labour market information varies largely across countries. Canada, Korea
and the Netherlands are mentioned as countries with good practices. In Canada for instance, the collection and analysis
of labour market information is a major activity in the public employment services. Human Resources Development
Canada (HRDC) has a legal responsibility to produce and disseminate information on jobs, occupations, as well as
labour market trends. One of the key products from Herd's labour market information work is Job Futures, which
includes supply and demand projections by occupation and by field of study. Information is gathered from own internal
sources, as well as through a number of partnerships with the provinces. The data collection systems are claimed to be
among the best in the world.

In The Netherlands, a database of projected labour-market demand in over 2500 occupations has been developed,
which is linked to related education and training routes.

In Korea, among other labour market information, occupational outlook data (Korean Job future) are produced,
comprising five-year forecasts based on extensive employment surveys. This publication is sent to schools and

universities, and is revised every two years.

The contribution of Applica to the study “Skills problems in European industrial sectors” (cuff Applica, 2007) contains
some examples of practices of skill forecasts in six EU member states, and discusses main advantages and
disadvantages of the various initiatives. It follows that analyses of future skill needs, if present, are mostly carried out by
public bodies or committees or by research organisations/groups which are publicly financed. This reflects the public
good character of this type of information. In some cases, however, studies are also produced by employers’ federations
(e.g. Luxembourg, Belgium).

Further, it appears that there is quite some variation among the countries in the scope, quality and stage of development
of current instruments to forecast future skill needs. For instance, in some countries, the focus lies on producing
forecasts for particular sectors (e.g. Spain), whereas in other countries, instruments focus more on identifying future skill
needs on a regional level (e.g. Austria and Belgium).

The main target groups of the produced information also vary, and the information is not always actively used to the
same extent by the actors which could benefit from it (e.g. employers, students, career guidance officers, education and
training providers, and policymakers responsible for labour market, education and immigration policies). We refer to
Applica (2007) for a detailed description of the various forecast instruments in place in the six EU countries under

consideration.

2 We refer to OECD (2004) for some interesting examples of good practices in a number of countries.

33



3.3

Conclusion

The production and distribution of scenarios omrffetskill demand may help individuals to
make decisions on which skills to acquire. Promotibtransparency about the future labour
market prospects of different skills may facilitatesmooth adjustment of the labour market in
cases of shifts in skill demands or supplies. Tieeerole for government intervention in
promoting transparency, since a lack of transparahout future labour market prospects can
be considered as a market failure. However, pramnatif transparency is a difficult task.
Hence, it is important to make clear that mosthefpredictions about the future labour market
are limited by much uncertainty.

Improve flexibility of education system?

In the presence of imperfect foresight, changeskithdemands (shocks) may emerge as a
surprise. These shocks affect the nature and cdtitposf skill demands by firms. Unforeseen
changes in skill demands may follow for examplerfroyclical changes in demand for certain
products and services, but also from (skill-biagedhnical change or trends such as
globalisation. Training of workers after initial @chtion is undoubtedly important for workers
to be able to adjust to changes in skill requiretsi€fhis topic will be discussed in the next
chapter. Besides training, a flexible (or adaptpbtiication system may also help to limit the
prevalence of skill gaps in the economy and inereealfare.

Role for education policy

Governments may try to increase the adaptabilityatdfonal education systems. This can be
done by building various links between ‘the worfdeducation’ and ‘the world of work’. It
should be noted that many countries already hastéutional arrangements in place to assure
frequent and timely adaptation of education systenthanges in skill demands, such as
frequent structured contacts between the governrnttembusiness sector and the schools in
order to exchange views on the demand of both famsstudents, in particular to adjust

vocational skills to new needs.

Policies in practice

Several measures or institutional settings have begelied in practice that have affected the
adaptability of the schooling system to changeskith needs by firm&? Let us briefly discuss
some examples.

First of all, a common feature across countrigasstutionalised involvement of firms and firm

organisations in the (re-)design of education paatg, particularly in the design of vocational

2 Though this section only focuses on the adaptability of the education system to changes in skill needs, there are also
practices known which attempt to ensure that training programmes for workers adjust to changes in skill needs. An example
is a mentoring instrument recently introduced in Belgium, “Technology watch”, which aims to anticipate technological
developments in particular areas of specialization in order to inform the design of training programmes (cf. Applica, 2007).
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gualifications. It can take the form of either agbriy committees that assist educational
authorities (such as in the United States and Ggnad of tripartite decision-making bodies
with strong firm as well as trade union agreemghts institutionalised involvement of firms
and firm organisations in the design of occupatigpalifications is important to ensure
adaptability of vocational education programs tiftstin skill demands in the economy, at least
to shifts that occur within nominally identical agiations.

A potential disadvantage of a larger influencehaf business sector on the type of skills
students learn is that the business sector maystaweger incentives than (education)
authorities to stimulate supply of vocational preogs with a large focus on the acquisition of
(narrow) occupation-specific skills as opposeddaagal skills. A larger focus on occupation-
specific skills does not need to be in the inteoéstudents and/or the general taxpayer,
particularly not in case of frequent job reallooatshifts in the economy. This is because
adjustment costs in terms of retraining, which@ften paid for by workers and authorities, are
larger for workers which possess a relatively lasgare of (occupation-)specific skills. See also
section 3.4 for more details on this issue.

Notwithstanding the available institutional setsngowers et al. (1999) state that in
countries with strong traditions of vocational edlien and training, there is real concern about
how to adjust the content of vocational educatmaltanges in skill demands. These concerns
have led to a search for ways to update curricathqualifications in faster and more flexible
ways? In countries with a less developed vocational atlon system, an approach to ensure
better matches between (the skill supply of) sttgland (the skill demand of) firms has been to
develop unified qualification framework&These systems of national standards, provided they
are updated regularly, may help to inform educagimviders and students of their skill
needs?

A common feature across countries is the gradu#ilaicertain planning and monitoring
tasks from national to sect oral, regional andliteels in order to make education provision
more immediately responsive to identifiable skékwls by firms at those lower aggregation
levels.

Finally, though timely redesign of qualificationsdacurricula is important to prevent the
prevalence of skill mismatches on the labour maikshould be mentioned that too frequent
adjustments may involve large adjustment costerims$ of bureaucracy and fast depreciation of
study materials.

2 |n Switzerland, for instance, the authorities attempt to encourage the responsiveness of vocational education to economic
change through the creation of enterprise networks. In such networks, apprentices acquire a broad range of qualifications by
moving through several enterprises according to carefully planned and coordinated training programme.

2 An example of this system can be found in the United Kingdom, where vocational educational after compulsory schooling
is organised within a framework of nationally-recognised qualifications: the General National Vocational Qualifications
(GNVQs) and the National Vocational Qualifications.

% Another argument in favour of this system is that it helps firms to evaluate the skill levels of applicants.
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A second example of an institutionalised settiraj thay potentially raise the flexibility of the
education system to changes in skill needs is bedlication or apprenticeship system. Dual
education systems are characterised by traineeandarained in State-recognised occupations
requiring formal training, defined in close coopéra with official bodies, school management
and labour. The training element is a mix of regelducation and on-the-job training
supervised by the educational authorities and dke&akpartners. A potential advantage of this
system is that changes in skill demands by firmg beaaccommodated faster, since firms have
an important role in teaching apprentices the resrgsskills in this system. Bowers et al.
(1999) states that apprenticeship systems (supheaent in Austria, Germany, Switzerland and
Denmark) have a good track record in keeping youmployment at low levels and at
quickly integrating a high proportion of new schéedvers into jobs. This suggests that these
programs may be associated with better matchingdaptation) of the skills of school leavers
to (changes in) skill demands by firms.

On the other hand, it is also mentioned that tisgseems suffer from mismatches between
supply of, and demand for training places, diff¢i@ed by occupations, sectors and regions.
Moreover, firms themselves raise questions asdadtsts and appropriateness of training for
“rigidly” defined occupations. Countries with wedktablished apprenticeship systems appear to
show large unemployment among older people whoipusily went through the apprenticeship
system, which suggests that there is an incredssale@scence of (occupation-) specific skills
due to rapid technical change (Bfilann and Schiitz, 2006).

All in all, this suggests that the overall effeofgshese dual education systems on reduction
of skill gaps may be less positive than their dieféects (or even negative), since students in
dual systems learn relatively more occupation-djpeskills (which may outdate faster), and
less general skills than students in more acadpatiloways. The net effect of these dual
education or apprenticeship systems on the prevalehskill gaps is uncled?.

A third policy option is to provide more room toefm) private suppliers of (vocational)
education by entitling them to receive public finang. This may improve adjustment of
education supply to changes in skill demands bytleness sector. Secondly, allowing new
entrants in the market for education raises cortipetiess across education institutions, which
may yield larger incentives for all institutionsadjust the content of their programs to the
demand in the labour market.

Generally, the share of private supply of educagimgrammes in Europe is still relatively
small?” Giving more room to private suppliers of educatiam be accomplished by removing

% WéPBmann and Schiitz (2006) further state that apprenticeship systems and their success differ substantially in Europe.
The design of adequate schemes seems important to generate satisfactory skill formation. Among others, a sufficient
duration (Euwals and Winkelmann, 2004) and a high level of competition among firms offering apprenticeships and among
students (Heckman, 2000) are mentioned as success factors. However, empirical knowledge on what determines a
successful system of vocational education is limited (W6pmann and Schiitz, 2006).

%" An example of a privately funded education institution is Nijenrode Business University in the Netherlands, which offers
higher education vocational programmes in the field of law, accountancy and management.
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or limiting entry barriers for new private suppbeof education programmes. In the Netherlands
an experiment was recently setup wherein seledigdtp suppliers of higher education are
entitled to receive public financing under certeimditions. Effects on the quality of education
are still to be examined.

Finally, the government could also attempt to inverthe adaptability of the education system
to ‘quantitative’ changes in skill demands by idmcing (or changing the level of) grants or
subsidies to stimulate enrolment in particular edion programs.

An important drawback of this strategy is that feeernment may not know better than the
market which skills will show a shift in demand vintarge these shifts will be, and what their
nature is (see also section 3.5). This makes ddtaillanpower planning by the government a
difficult task. Particularly in the wake of cycliedriven shifts in skill demands, the risks of
government failure may be substantial. The maisaras that it takes time - often a couple of
years - to produce the required amount of skilleesponse to an unexpected increase in skill
demand (or decrease in skill supply). This yielts possibility that demand for a certain skill
may have already fallen by the time larger spegjfamts or subsidies have succeeded in raising
enrolment in the desired type of studies and tkeas@ students have entered the labour market.
This would make such a policy even counterprodectiv

The risk of government failure of policy optionsgated at altering incentives for students
to enrol in specific education programs does nadmtbat the government lacks any options in
the area of education policy to promote adaptatititquantitative changes in skill needs. For
instance, by raising tuition fees across the bate government may make students decisions
to enrol in a particular type of study more respemso relative changes in labour market
returns, which in turn follow from relative changesskill demands across different
occupations (see Powdthavee and Vignoles, 28506).

Conclusion

Governments may try to increase the adaptabilityadfonal education systems to changes in
skill needs. In practice this is done by buildiragigus links between (initial) education and the
labour market to various degrees. Examples aréutishalised contacts between firms and
educational authorities on the content of curricafaprenticeship systems in vocational
education, providing more room to private educasappliers by entitling them to receive
public financing, and specific grants or subsid@students to influence enrolment in particular
studies. Likewise the first policy option (i.e. grecing and distributing scenarios on skill
prospects), the aim of these policies is to fat#ita smooth adjustment of the labour market in

a changing environment.

BA general hike of tuition fees, however, may trigger concerns of accessibility.
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3.4

Stimulate education in general skills?

Another policy option for governments is to stintel@ducation in general skills and discourage
education of specific skills. This could be dongiactice either by changing the content of
curricula towards more general skills, or througl promotion of education programmes

which by themselves involve relatively more genakalls. Before we discuss the rationale and
potential costs and benefits involved in such @gplet us first clarify the distinction between
specific and general skills.

Trade off between general skills and specific skill s

In section 2.2, we introduced the distinction betwgeneral and specific skills, and stated that
it is a useful distinction for analytical purpos&$e reason is that there is a trade off between
both types of skills. Workers with specific skilave an advantage in productivity on workers
with general skills in industries which can explibieir specifics. On the other hand, workers
with general skills have an advantage on worketh gpecific skills because they can switch
jobs cheaper across industries. Policymakers shoade off both aspects when designing their
education and training policiéS.

The trade off implies that it is more profitableléarn specific skills instead of general skills
the more persistent the barriers on the labour etarkd the less technology shifts occur,
because then specific skills are more productivaflong period. If instead, barriers on the
labour market decline or technology shocks are ebgokto accelerate, learning general skills
becomes more favourable, because it takes lesséipes to find a new job. A recent study
suggests that the larger emphasis on general eédudgathe USA and on specific education in
Europe is contributing to the lagging of Europepro@uctivity) growth in a world of shocks
(Krueger and Kumar, 2004). However, too much emigh@s general education in a world of
shocks may have disadvantages as well. BrunelldgR@arns that comprehensive schools
could produce skills that are too general, and tWwingrjuire expensive additional training to
become operational.

If the future demand for skills would become moneertain, and more shifts in skill demand
take place, we expect that on average the retargeneral skills will become more favourable
than the returns to specific skills. The reasathad generalists can better cope with shocks than
specialists, as generalists have more options t& imather firms and industries compared to
where they are currently working.

2 See Wasmer (2004). Krueger and Kumar (2004) describe the trade off in other way. Specific skills have an advantage on
general skills as they can be acquired cheaper. On the other hand workers with general skills have an advantage on workers
with general skills as they have better abilities to innovate. This trade off leads to similar interpretations as in Wasmer.
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Role for policy

A potential market failure is that if students akcto learn a specific or a general skill, they do
not take fully account of the difference in thetsasf social benefit payments to them later. In
fact, the expected costs are higher for specifitsskan for general skills. The reason is that
generally skilled people sooner find a new job ahtbwer re-entry costs, because generalists
do not have to invest as much in retraining asiafists. The external effect may lead to
underinvestment in education in general skills anerinvestment in education in specific
skills.

Risks of government failure

Government failure may play a role as it is noaclehat is the optimal combination of general
and specific skills. In addition, most countriesvdanany years of compulsory education in
which a considerable amount of general skills atght. We do not know if this fully resolves
potential underinvestment in general skills fromvedfare point of view?

An acceleration in technological progress wouldéase the value of general skills as
generalists can move more easily to new jobs. Hend&ations for an acceleration in
technological process or institutional change caulplport a policy of stimulating more general
skills and discourage the acquisition of specikitls

However, there are no reliable forecasts that dlte of technological change is accelerating
or will accelerate. For more than a century techgplhas changed at a rather stable pace.
During that period cars, aircraft, chemistry, elentcs and information technology have
emerged. New emerging technologies should be cereidrom that historical perspective.

The present composition of supply of general arati$ig skills in education programmes may
have tacitly adjusted to the present rate of teldgyogrowth, and therefore, there is no clear
case for an adjustment of that composition.

Also, we do not have reliable forecasts of an agegibn in the speed of institutional
change, such as removing rigidities on the prochartkets and labour markets. During the last
half a century, rigidities on the international guat market have been lifted by economic
integration in Europe and international trade agreets. Also, barriers on the labour markets in
the EU have been reduced. New foreseen policiéschnologies which will further reduce the
rigidities should be assessed from this histoneabkpective. The present composition of special
and general education has probably tacitly adjustdéle present rate of reduction of rigidities,
and therefore, there are no indications to adhest composition.

% Considerable variation may exist in the distribution of general versus specific skills in different education systems in
Europe. Hence, it is hard to draw overall conclusions for the whole EU on the question whether there is under- or
overinvestment in general skills from a social welfare perspective.
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Conclusion
It seems that there is no clear case for educatitinies targeted at stimulating more general
skills and discouraging the acquisition of specskdls. A rationale for this policy would be a
potential external effect, because students mayffinntly account of the expected appeal on
social benefit payments to them later, if they deaihich type of skill they will learn. This
appeal is higher for workers with specific skilfmh for workers with general skills in the wake
of (unforeseen) shifts in skill demands, as geissare better protected against these shocks.
However, there are no clear indications for anéase in uncertainty about future demand
for skills due to technological progress or otheamges in markets. Moreover, the benefits of
this policy should be balanced against its cogtsesworkers with specific skills are expected
to be more productive than generalists in the itrgis which they are active. In addition, in
most countries, a considerable amount of geneil#d s&kalready taught during initial
education, which may have corrected for the poaéetiternalities of investments in specific

skills.

Decreasing benefits of extra financial support of e ducation leads to cautiousness

This paper refers to additional financial support in assessing the benefits of education policies. The reason is that the

extra social benefits of an extra euro public support on education decline with the amount of public support that is

already given. These decreasing returns to scale hold for any input. For education it is particularly relevant, because the

EU members already spend substantial amounts of money on education.

For this reason, policymakers should be cautious in considering more intense financial support on education to narrow

skill gaps. Benefits of current policies are generally larger than benefits of additional policies, because current benefits

are often gained at lower levels of support. Policymakers can hardly base their decisions on facts, as there is little

empirical evidence available on the size of the decreasing returns at the current expenditure levels. This also holds for

training in general, in small and medium sized enterprises (SMEs), and for training of low-skilled people and elderly.

3.5

Shaping comparative advantages by education pol  icy?

Introduction

Policymakers in the EU may consider stimulatingebecation of selected skills in order to
shape the comparative advantages in certain tyfpgdlis relative to other countries. This may
be done through for instance (higher-than-averagbsidization of selected skills during initial
education. The selected skills are specific andgeaeral. The reason is that the EU only can
shape comparative advantages with interventiotisarsupply of specific skills. Instead, a
focus on general skills would lead to better adaipita of skills to changes in demand. Then

the comparative advantages are not shaped, behdmgenous.
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Market failures

There are two market failures that may legitimagiestion of particular types of skills. The first
one is external effects, which lead to increasatgms in production. Examples of these
externalities are agglomeration effects and firever effects with learning by doing afterwards
and knowledge spillovers across industfieshey have in common that the external effects
create a common stock of know-how across firmsatizens, which is locked in a region. The
common stock works as a kind of fixed costs leadinigicreasing returns to scale in
production. Economic theory predicts that undehstmnditions multiple equilibriums may
occur® It is imaginable that the EU falls into an equilitm with a mix of skills which

produces less than maximal welfare. This legitimatgthorities to consider stimulating to learn
selected skills in order to change the mix of skdhd reach an other equilibrium which
provides more welfare. In doing so, the authoriibape the comparative advantages of the EU
with education policy.

The second market failure is lack of transparechack of transparency legitimates policy
intervention. If the authorities are better infodren the future prospects of skills than the
citizens, they may select skills and subsidize ation of the selected skills. In doing so,
authorities may shape comparative advantages.

However, if the authorities try to address both keafailures, they also take risks of the

costs of government failure. These are discussgd ne

Risk of government failure: the identification prob lem

The first market failure is a fall into a non-optihwelfare equilibrium due to increasing returns
to scale. However, the government should face dlsesof failing as well. The authorities face
the problem of identifying the skills that should promoted. The identification needs much
information. As regards the benefits the informatihould include the foresight that the future
equilibrium will be a non-optimal one. Hence, thia social returns of the skills produced by
the additional government spending exceed the farineturns of these skills.

Also, the authorities should have information toamt for the costs. The costs include the
costs of tax-distortions and the production foregonthe rest of the economy, where resources
should be withdrawn in order to use them as inputducate the selected skill. Moreover, the
costs of rent seeking and labelling by social padrshould not be neglected. The design of the
education instrument needs a definition with onig interpretation. However, this is difficult

in practice, and rent seekers may exploit vaguefuggheir own purposes. The costs may be
considerable as the education subsidies often dtmularge in order to create sufficient mass
in the selected skills. Finally, the EU should taksts of the probability of retaliation by for
instance the USA, if the EU tries to shape its carafive advantages. If the USA would

% See e.g. Redding (1999) and Fuijita et al. (1999).

% The idea of several equilibriums due to increasing returns and externalities dates back to A.A. Young (1928). Countries
may fall into a poverty trap if there is a certain minimum threshold value above which increasing returns to scale occur. Only
above that value, countries are able to catch up. For a recent overview, see Azariadis and Stachurski (2005).
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retaliate and also subsidizes education of the skifie selected by the EU, it may lead to
overinvestment in the skills, at welfare lossethim EU and the USA and gains to the rest of the
world

If the authorities do not dispose of reliable imf@tion on these subjects, they take a
considerable risk to select skills that will redweelfare instead of enhance it. As the EU
generally operates near the technological frorsti#gection gives more risks of government
failure than of developing countries, which candférof the experience built up of the
developed countries.

Employment is decreasing for long in many manufiéetuindustries in the EU and

employment is transferred to Asia and India. InEtuethese industries are in transition and
some are even in decline. This triggers the questiavhich extent the arguments on market
failures and government failures mentioned aboweilshbe adjusted regarding these industries.
The following reasoning may at first sight give amgents for stimulating to learn specific skills
in these industries. Assume that citizens in thedgtive the prospects of skills on the labour
market by extrapolation of historical trends. I&yhnotice that industries are declining, they
expect a further deterioration of the prospectsarfiings and employment. Therefore, they
decide to learn other skills. These decisions agdeathe decline and the prophecies have been
self fulfilled. Generally, the previous argumentsribt change as the information problem on
identification of skills remains. We have no eviderthat the authorities have better

information on the future welfare optimizing eghiium of industries in transition or decline
than the citizens. Therefore the authorities caxlistern if prophecies are self fulfilling or not.
An exception to the general arguments is that yesarbsidies may prevent a collapse of an
industry and keep the external effect of built-uperience in the EU. However, authorities
should put forward plausible information that siécpolicy gives more net benefits than the
alternative: taking the once-only costs of adjusti@nd save the yearly subsidies. Generally,
the latter option gives more welfare.

Risk of government failure: education not most effi cient instrument

Less important than the identification problemhis guestion to which extent subsidies of
education of selected skills is the most efficiastrument after their selection. For instance, a
government that aims to increase research andaewveint (R&D) may use patent protection
and R&D subsidies instead of education subsidiebdta education. R&D subsidies have the
advantage that they are directly targeted at R&bPemas education subsidies may generate
deadweight losses, in the sense that a certaie stidine subsidized students eventually does
not engage in R&D, and a certain share would h&esen these types of skills anyway. Romer
(2000) gives reasons for a role of education instins in the case when supply of R&D-
workers is (very) inelastic. Then, R&D subsidieaddo extra demand for these workers,
resulting in higher wages for them, rather thaexttra R&D activities.
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3.6

Risk of government failure: attacking transparency

The second market failure is lack of transparehigwever, there are also several government
failures. Firstly, subsidising is not an efficienstrument. If the authorities would have an
information advantage, the distribution of thabimhation among the citizens is more efficient.
In their turn, the citizens are able to decidetfmmselves the skills they prefer to learn.
Secondly, the authorities may overestimate theraathge in information on the citizens and
select skills which later turn out to not be ‘theaming skills’. As a consequence, the education
subsidies have reduced welfare.

Conclusion

Shaping comparative advantages in particular silleducation policy is a risky strategy.
There may be benefits for the selected skills,dosts and risks in the rest of the economy.
These costs encompass the direct costs of the tamlupalicies themselves (which carry
welfare costs of tax distortions), but also indireasts such as lower production elsewhere in
the economy. Information problems of the authasitieve considerable risks of subsidies of the
education of selected skills which lead to a loswélfare. Therefore, authorities who consider
selection of skills should make a careful cost-lieamalysis, before they decide. It is probable,
that this analysis will fail to produce convinciagidence that selection skills will increase

welfare.

Conclusions

In this chapter, we have assessed four optionsdacation policy in case of (quantitative) skill
gaps. Whereas the first two policy options areeatad towards providing a smooth adjustment
towards the long-term equilibrium after shifts kilskdemands (or supply), the latter two are

targeted particularly at changing the skill distiion in the economy to obtain a higher welfare

equilibrium than the current one.

The first option is to distribute and produce sc&son the prospects of different skills. This
type of information gives students better oppotiasito decide which skills they prefer to

learn. Promoting transparency is a potential tdgk@ authorities as lack of transparency is a
market failure. An increase of transparency abbetftiture labour market will facilitate a
smooth adjustment of the labour market in caseshotks. However, predicting the future
situation on the labour market is a difficult ta®¥ith the exception of particular occupations
where demand is to a large extent driven by denmgesfactors, such as teaching, there is a lot
of uncertainty about the future labour market. Hentis important to make clear that most of
the predictions about the future labour marketlianged by a lot of uncertainty.
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The second option is to improve the adaptabilityhef national education systems to the
occurrence of skill gaps due to shifts in skill demd or supply. This option also aims to
facilitate a smooth adjustment of the labour manket changing environment. Examples of
policies in this area are institutionalised cordgdmttween educational authorities and trade
unions and firms representatives on the contentiofcula, apprenticeship (or dual education)
systems in vocational education, removing bartiersntry for new (private) suppliers of
education, and grants to stimulate enrolment itiqdar types of education.

The third option is to stimulate education in geekills and discourage education in specific
skills. The reason is a potential external effbet;ause students may insufficiently take into
account the expected appeal on social benefit patgnte them later, if they decide which type
of skill they will learn. This appeal is higher fepecific skills than for general skills, since
generalists are better protected against shifskilhdemands.

However, there is no clear case for education ditargeted at stimulating general skills
and discouraging the acquisition of specific skille important reason is that there are no clear
indications for an increase in uncertainty abotifet demand for skills due to technological
progress or other changes in markets. Moreovehdnefits of this policy should be weighed
against its costs, since workers with specificlskite expected to be more productive than
generalists in the industry in which they are aetiv addition, in most countries, a
considerable amount of general skills is alreadigle during initial education, which may have
already corrected for the potential negative exhties of investments in specific skills.

The fourth option is that the authorities shape parative advantages by education policy. The
main argument for intervention is external effegthjch lead to increasing returns in
production. In that case several equilibriums meguo, and the EU may fall in a trap of a mix
of skills which is below the welfare optimum in tabsence of government intervention.
Selection of skills which improve EU’s comparatagvantages is an option. However, this is a
risky policy. Generally, the government has infotima problems to provide convincing
evidence that the external effects of the seleskdlls are greater than of other skills. Moreover,
there is a risk that the government may selecittomng skills after all. And the government
takes risks of inefficient skill support races ag@ompeting countries. Finally, selection
attracts interest groups which will benefit frontesion and neglect the costs in the rest of the

economy.

It should be noted that there are costs involvedmépplying these policies, which do not only
encompass the direct or partial costs, but alsmaoticosts in terms of for instance potential
negative effects on other sectors (or on othersygeskills). Therefore, the benefits of these
policies should be carefully weighted against eits involved. We expect the ratio between
benefits and costs to be more favourable in ths fivo policy options (i.e. production and
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distribution of scenarios on the prospects of skiind raising adaptability of the education
system) than in the latter two (i.e. stimulatingrengeneral skills and shaping comparative
advantages by selecting particular skills).
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4.1

Role for training policies to narrow qualitative gaps
Introduction

We have defined a qualitative skill gap as a gawéen the actual skill requirements of an
occupation and the skills current workers withiattbccupation possess (cf. section 1) .

Qualitative skill gaps seem to be rather importangractice. For instance, Autor et al.
(2003) provide indications that changes in skilindads within nominally identical occupations
are about of equal importance as changes in skillahds across occupations in explaining
changes in skill needs in the economy over theclasple of decades. Narrowing qualitative
skill gaps (i.e. mismatches between demand andswgithin occupations) is probably cheaper
than narrowing quantitative skill gaps (i.e. misatetsacross occupations), because narrowing
gualitative gaps needs rather marginal improvemaevitereas narrowing quantitative gaps
needs investments in skills relatively more fromagch®

Average participation in training varies largely@s the member states of the EU. The average
training participation of workers between 25-64ngeald in a year ranges from 60 per cent in
Sweden to about 15 per cent in some new membetrgeaiof the EU (cf. Bassanini et al.,
2005).

In addition, training participation differs largefcross different types of workers. It follows
rather systematically that participation of youngerkers, better skilled workers, workers with
fixed contracts and workers in larger firms is ab@average, whereas participation of lower
skilled and older workers, workers with flexiblertoacts, and workers in small and medium
sized enterprises (SMES) is lower than averageBfeinello, 2006; Bassanini et al., 2005; Ok
en Tergeist, 2003).

Employers appear to finance the largest shareawfitrg costs. On average, the entire cost
of about 75 per cent of the training courses isally paid by employers. Employers’ training
investments amount to 2.3 per cent of total lalmmsts for the EU-15 on average, ranging from
0.9 per cent in Greece to 3.0 per cent in Denmark.

The outline of the remainder of this section iga®ws. Section 4.2 discusses the question
whether there is underinvestment in training frosoaial perspective, and thereby discusses
the rationale for (additional) policy interventioc®ection 4.3 provides an overview of the main
training policies and institutions in place in piee in the EU, and discusses their main
advantages and disadvantages, with particulareeéerto the risk of government failure.

3 It should be noted that the distinction between qualitative and quantitative skill gaps is not a clear-cut one in practice. We
could for instance consider a general shortage of engineers as an example of a quantitative gap, whereas a qualitative gap
exists when there are in principle enough engineers available to meet demand, but these engineers do not meet the actual
skill needs anymore in terms of the capacity to deal with new computer-based design packages for instance. The more one
analyzes occupations at a disaggregated level, the more qualitative gaps eventually become quantitative.
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4.2

Sections 4.4 and 4.5 discuss the particular rafgofos - and examples of - training policies
targeted at SME’s, and at low-skilled and olderkews, respectively. Section 4.6 concludes.

Underinvestment in training and scope for polic y?

Market failures: theory

Economic theory mentions several market failuregtvimay lead to underinvestment in
training from a social welfare perspective, notatdpital market imperfections, labour market
imperfections and training market imperfectichhe most prominently mentioned reasons for
potential underinvestment in training are poactpmplems and hold up problems.

Poaching problems are particularly linked to unclegstment irgeneral training, that is
training which raises productivity both inside aslvas outside the firm. In the theory of
Becker (1964), which assumes perfectly competiab®ur markets, employers will not invest
in general training of their employees, becausesthployee may move freely to another firm
after the training, since the acquired generalskite (by definition) equally productive in
outside firms as weft Future employers may earn a profit from genegihtng by poaching
general trained employees from other firms. Thigipor ‘poaching externality’ is not taken
into account by firms when deciding to invest imggl training of their employees. This may
lead to underinvestment in general training by §irm

As long as employees can afford to invest in gdrigaining, there will be no
underinvestment in general training. However, uim@stment in general training may occur if
workers are credit-constrained and cannot borrowmeyas well (because of capital market
imperfections)® The government could solve this market failurgobyviding loans to

employees.

Hold up problems are particularly linked to undggatment irfirm-specific training, that is,
training of skills which raises productivity of tleenployee only inside the firm providing the
training (and which are therefore not or less puatide in other firms). Hold up problems arise
when labour contracts cannot be committed uponnée-an principle, employers and
employees could agree on participation in firm-#getraining and the salary before and after

% For a review of the literature, we refer to Leuven (2005) Bassanini et al. (2005) and Brunello and de Paola (2006).

% However, theory provides an exception to the prediction formulated in the classical theory of Becker that firms do not
invest in general training. In practice, we observe that employers indeed co-finance general training (cf. Barron et al., 1989,
Lynch, 1992, Loewenstein and Spletzer, 1998), Barron et al. 1999). Possible theoretical explanations can be found in labour
market imperfections (cf. Acemoglu and Pischke, 1999). If the labour market is not fully competitive, general training may
effectively become firm-specific in the sense that it can only be used inside the firm. Possible explanations for labour market
imperfections are asymmetric information between the current employers and potential future employers or transaction costs
to move from one job to another.

% Capital market imperfections may follow from a lack of a collateral or a lack of insurance possibilities due to moral hazard
behaviour. Bassanini et al. (2005) mention that the empirical evidence on the importance of credit constraints for training is
limited.
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the training. However, after the training, the protivity gains could be lower (or higher) than
expected or the employee could move to anothervihare he or she can earn a higher salary.
In that case, renegotiation of the contract maypeéterwards or the labour contract could be
ended. However, in case of renegotiation, the abgirdid not invest in the firm-specific
training can capture part of the return to trainifbis would lead to a lower return for the
investor. The prospect of renegotiation may bewaceof underinvestment in training.

To reduce hold up problems, both parties (the eyggland the employee) would have to
contribute to the financing of training. This skmariof costs ensures that both firms and workers
have the incentive to maintain the relationship tngkap the returns.

Finally, a lack of transparency on the market faming may lead to underinvestment in
training. Better information on the content andlgyaf training programmes, certification and

standards are instruments that may enhance traarspar

Market already provides solutions for market failur es

The possible existence of market failures doesiroessary imply that underinvestment in
training actually takes place. An important reasotinat the market may already provide
market-based solutions to certain market failufgsexample is the existence of sector-based
schooling funds (agreed upon among employers wihiartain industrial sector), which may
provide a solution to poaching problems. Anothearegle of a market solution are pay-back
clauses agreed upon by employers and employeeshwidy provide a solution to potential
poaching problems, as well as to credit constraihtsmployees. We will discuss these
institutions in more detail in section 4.3.

No clear empirical case for underinvestment and hen ce for (additional) policy

There is little robust empirical evidence on thewcence of market failures in practice (after
market solutions are taken into account), or maneegally, on the occurrence of
underinvestment in training relative to the sogialptimal level (cf. Bassanini et al., 2005; Ok
and Tergeist, 2003; Wainann and Schutz, 2006). An important reason isitlignot clear
whether social returns to training exceed privatenmns®’ Second, it is not clear whether, or to
what extent, firms and workers are constrainedhtest in training. Third, as already
mentioned, training participation appears to diffggely across countries in the EU, as well as
across different groups of workers. This implieatttve should be careful in drawing general
conclusions for all countries and all groups of kess on the question of underinvestment in

training or not.

%" Estimates of private returns to training differ widely. For instance, estimated private returns to training based on OLS or
fixed effects models are generally rather large, ranging up to 30 per cent. Recent research based on instrumental variables
techniques, however, finds much lower (or even insignificant) returns (cf. Bassanini et al., 2005). They conclude that it is still
an open question whether these findings can be generalized.
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43.1

Given the fact that there is scant empirical evigefor underinvestment in training in the EU,
there is also little consensus on the necessigaditional) policy interventions in the market

for training.

Training policies employed in the EU

Training policies have received increasing attanhby policymakers across Europe recently,
and there are frequent calls to increase the lefveliblic intervention so as to stimulate life
long learning®™ Apart from the (unanswered) question of what esdptimalscale of policy
intervention, it is important to know whidkipes of policy interventions are promising and
which not. This is because participation in tragnimay also be increased by changing the mix
of policy instruments towards more (cost-)effectinstruments, instead of adjusting the scale

of policy intervention.

In what follows, we present a brief overview of thain types of training policies employed in
Europe, and briefly discuss their main (potentiat)’s and con’s® We distinguish three broad
categories of training policies, notably co-finargischemes directed at workers (affecting
demand for training), co-financing schemes direetefirms (affecting supply of training), and

institutional and regulatory arrangemeffts.

Co-financing schemes directed at workers

Widespread examples of public co-financing schedirested at workers are tax deductions,
training leave schemes and individual subsidigbiénform of individual training accounts or
vouchers. A potential advantage of financing denfandraining by workers (instead of firms)
is that these systems are expected to generatges Bompetition among providers of training,
which could ultimately raise the quality and eféioty of training supply. However, this would
only work if sufficient information on the variegnd quality of training supply is available for
workers, something which is questionable. Moreoiehe supply side does not expand,
subsidies that increase demand for training may teadigher prices and produce only a small
increase in training participation (cf. Bassaninak 2005).

Tax deductions are schemes that allow workers to deduct trainkpeases from their taxable
income. They have been introduced only recentioime countries (for example Germany,
Italy and the Netherlands). A rigorous evaluatiéome such scheme in the Netherlands

* For example, increasing participation in - and quality of and accessibility to - training (lifelong learning) is one of the major
goals defined in the Lisbon strategy to make Europe the most competitive and dynamic knowledge-based economy in the
world by 2010. A detailed work programme, called “Education and training 2010” was developed by the European council to
reach these goals.

% This overview draws heavily on Bassanini et al. (2005) and Ok and Tergeist (2003).

“* Training policies targeted at unemployed workers - part of active labour market policies - are outside the scope of this
study.
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indicates that tax deductions for workers can lfiectéf/e: the level of the tax deductibility rate
has a significant positive impact on the probapifitat individuals spend money on training and
on the amount they invest in training (Leuven amdt®rbeek, 2006). However, Bassanini
(2004) mentions that these schemes are more ligddg effective for high-wage workers,
because low-wage workers are less responsive teadxctions and more reluctant to finance

training through loans.

Training vouchers offer direct financial support for individuals whmdertake training
activities. They are used in certain regions intAasltaly and Switzerland. The main problem
with these schemes is the high expected dead weightparticularly in the case of vouchers
that consist of a fixed public contribution to traig costs. That is, a large share of vouchers
may be used for training activities that would h&een undertaken anyway. The available
evidence suggests that these vouchers are maietl/hyshigh-skilled workers, the ones which
already participate relatively more in training.

Individual learning accounts combine tax arrangements or loans with subsidiéter@nt types
have been introduced in for instance The NethedaBg@ain and the UK. An advantage of this
system is that the use turned out to be relatinedye widespread among disadvantaged
categories of workers, which are the ones thaiqyaate less in training on average. At the
downside is the risk of abuse, fraud and low qualfttraining, which is particularly high in the
case of direct contributions from third partiesisThisk may be reduced - but not abolished - by
requiring the contribution of the co-financing peat to be matched with own contributions of

workers.

All'in all, because of a lack of rigorous evaluasoit is difficult to compare different co-
financing schemes for workers. However, these selseare likely to be more efficient when
they are matched with own contributions of workansl reduce thearginal costs of training
for individuals (Bassanini et al, 2005).

Co-financed schemes directed at firms
The most widespread examples of policies that gitemalter incentives for firms to invest in
training are so-called levy-grant schemes and &dudtions for firms.

Levy-grant schemes are of a compulsory nature, and combine a taeteon all firms - usually

a fixed percentage of the payroll - with grants edeal to training projects requested by some
firms. They are present in the form of compulsomahcing schemes at a national level (such as
in Belgium, Italy and Spain), but also at a setgwel (such as in the UK or The Netherlands).
An advantage of these systems could be that theyresmce the poaching externality by
spreading the load for funding training betweemfir Another possible advantage is that this
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system makes it possible to control, to some exthatcontent and quality of training provided
by firms, since generally a set of conditions lwabé fulfilled by training projects eligible for
financing. Arguments against this system are tiga hidministrative costs of the funds, the
likely risk of abuse (fraud), and the risk of fundiof inappropriate and inefficient training,
which occurs patrticularly if low investment levétstraining in particular sectors or for specific
groups of workers reflect low return on skills,lrat than distortions in investment decisions
(cf. Coulombe and Tremblay, 2005; Ok and Terg@B803; Bassanini et al., 2005). Moreover,
these funds have been criticized because largs fivith well-established human-resource
departments tend to benefit disproportionately fisaroh schemes, whereas many SMEs fail to
benefit from them.

Tax deductions allow firms to deduct some or all training costsnfrrevenues and thereby to
reduce corporate taxes. This instrument has besthinsseveral European countries (such as
Austria, Italy and Luxembourg). The potential ackeayes of this system are the low costs of
administration and the relatively low expected degidht losses, since tax deductions directly
affect the marginal decision of firms between tiagnand poaching by reducing the profits
from poaching (see Bassanini et al., 2005).

A disadvantage of this system is that when tax déalos are financed through general tax
revenues, taxpayers are required to pay for theitigobtained by only a small portion of the
workforce. Another disadvantage is that these sesegenerally operate only as long as there
are positive profits. Finally, it is mentioned thedth tax deductions and levy-grant schemes
carry the risk of deadweight losses because oftisutisn between formal and informal
training. Moreover, these firm-targeted instrumedsnot address the low participation of
particular groups of workers, such as older worleerd low-skilled workers, since firms have
relatively weak incentives to invest in training fbese groups.

One of the scarce rigorous evaluations of traimalicies is the study of Leuven and
Oosterbeek (2004). They have evaluated a Dutchéduction scheme for firms investing in
training of employees aged 40 years and oldeurtistout that this scheme led to mere
postponement of training (beyond the eligible abéQ), instead of additional training

activities.

Institutional and regulatory arrangements

Examples of regulatory arrangements introduceditoutate training activity are working-time
accounts, pay back clauses and skill certificasigstems. Often, these regulations are carried
out in cooperation between social partners andrakeait local authorities.

Pay-back clauses require a worker leaving the firm within a speadifiperiod after the training
spell to (partially) reimburse the training costbese schemes raise the incentives for firms to
invest in training of their workers, since the rislkpoaching is reduced. They could also help to
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alleviate possible credit constraints faced by weoskcf. Ok and Tergeist, 2003). These clauses
are legally allowed in many European countries.(@grmany, Italy, The Netherlands, and
Norway). However, their practical use is limiteéclause it is difficult for firms and workers to
agree on the content and quality of the trainingtieat (cf. Bassanini et al., 2005).

Training-time accounts are arrangements between workers and firms thredgbh workers

are allowed to work longer hours for a certain perf time in order to accumulate time credits
that can be used later to follow an intensive trajrprogram. They are commonly used in a
number of European countries, including France n@agry and Denmark (cf. OECD, 2003).
The advantage of this system is that it may ovesctime-constraints to invest in training.
However, these training-time accounts may suffemficontractibility problems (cf. Bassanini
et al., 2005).

ill certification systems may raise marginal benefits of post-initial traigifor workers, since

it facilitates contracting between firms and woskat the individual level, and it may improve
the portability of skills to new jobs (cf. VBthann and Schiitz, 2006). However, training
certification systems would tend to reduce the itiees of current firms to invest in training by
improving the outside options of trained workers @oulombe and Tremblay, 2005). An
example of a skill certification system is the sdled EVC-system in The Netherlands that is
being extended at the moment to more and morersegthich allows for certification of
vocational skills acquired on the job.

Towards effective training policies

From the previous section, it turns out that riggr@mpirical evaluations of training policies
are scarce, despite the frequency with which tipedieies are employed in Europe. This makes
it difficult to determine which training policiesaeffective and which not. Experimental setups
of policy measures on a small scale, in combinatigh rigorous evaluations of these
experiments, would enhance the stock of knowledgeiaeffective and ineffective policy
options. This would contribute to more evidenceeubsaining policy.

Nonetheless, two general preconditions for thegiesf effective training policy can be
presented. First, it is important that the desifjpdlicies is targeted at the perceived market
failure at hand. For instance, if workers are pimextto be credit-constrained, loans to workers
can be considered as an appropriate policy intéim@rBut if, on the other hand, poaching
externalities are perceived, then the allowangeagfback clauses may be considered, whereas
subsidies to workers would not solve poaching protd.

Second, policies addressing market failures shafi&tt the marginal decision to invest in
training in order to avoid subsidization of traigithat would have taken place anyway (that is,
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4.5

in the absence of these policies). Some of theamphted policies respect this principle, but
others do not and tend to generate large deadweighes.

Training of workers in small- and medium-sized  enterprises (SME’s) *

Training participation of workers in small- and med-sized enterprises (SMES) is relatively
low compared to larger firms. The small scale disages training due to two reasons. Firstly,
absence (for training) disrupts the production pescin SMEs more than in larger firms, as
personnel in SMEs carries out multiple tasks amrdetare substitutes and specialists in larger
firms. Secondly, the administrative costs to aagimancial support and information on
courses are about fixed, by consequence per wirtkgrare higher in SMEs than in larger

enterprises.

In some countries, authorities have introduced ifipénstruments to promote training
participation of workers in SMEs. For instance, SMtave been given extra tax deductions for
training their personnel (e.g. in France and théhsidands). The Netherlands abolished the
regulation in 2004 due to a high deadweight logktar substantial fiscal burden. Another
example is Korea, which is experimenting with catiapwhere larger firms receive grants to
train workers of partner SMEs. To our knowledgés thilot has not been evaluated yet.

Training of low-skilled and older workers ~ *?

From the point of view of welfare, training of logkilled workers and elderly may give more
reason for concern than of other workers, as thmdo groups train less on average. Their
incentives to train are relatively low, firstly bmese their fall back positions in terms of early
retirement schemes and unemployment benefits ktvedy favourable in most EU countries.
Secondly, the private returns of training of oleerkers to firms and employees may be lower
due to the shorter recovery period of the trairimgestments? Thirdly, low-skilled people

often work relatively more on temporary contragthjch makes it less attractive for firms to
facilitate their training. Finally, the low partmation of low-skilled and older workers may just
signal relatively low learning abilities.

“! This subsection is based on OECD, 2005, pp. 61-63.

“2 This subsection is based on the surveys IALS and ELFS [on participation in training], Brunello (2006) [on empirical
evidence on fall back positions], OECD (2005, 2006) [on low-skilled people], Heckman (2000), and Kubeck et. al. (1996) [on
older workers].

431t should be noted, though, that the recovery period of training investments by younger workers is not always much longer
than that of investments by older ones. This depends on the rate of depreciation of trained skills, which in turn may be
determined by the rate of technological change. If trained skills depreciate fast, the recovery period of investment in those
skills by older workers may even be equal to that of investments by younger workers.
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From the point of view of welfare, training of tleegeople may give higher social returns than
private returns, as the social returns may encomieas public expenditures on social benefits,
lower unemployment payments and more social cohasghdich are not fully covered by the
private returns. Therefore, the authorities aready involved to encourage low-skilled and
older workers to participate in training.

Low-skilled workers are stimulated, for examplethwtiraining vouchers, training
allowances and intergenerational programmes oratite A number of local experiments have
been evaluated. It turns out that the effectiveiésise local programmes improves if the firms
are convinced that it is in their own interest totjtipate; if the courses are carefully
individually tailored; and if skill demand is aripated through regional skills observatories.
From these evaluations, however, it remains uncideather the social benefits of specific
training policies targeted at low-skilled workersdaelderly outweigh the public expenditures.

Logically, a worsening of the favourable fall bgmbsitions (in terms of for example lower
unemployment benefits, or less generous earlyeratnt systems) would be effective to
encourage low-skilled or older workers to parti¢genore in training. However, policymakers
should weigh these gains against potential negaffeets on income inequality. Therefore, in
the wake of labour market rigidities, certain egftltraining policies may act as a second-best
policy option, provided they result in additionarpcipation in training.

Conclusions

Sufficient training participation by employeestsgortant to narrow qualitative skill gaps, that
is, to assure that the skills of employees maintigisiated to actual skill requirements by
employers. Economic theory has identified seveoakfble reasons for underinvestment by
private parties in the market for training, of winigoaching (general training) and hold up
problems (firm-specific training) are the most pioent ones.

However, due to a lack of convincing empirical eride, no clear case for underinvestment
in training relative to the socially optimal lewen be made. It is not clear whether social
returns exceed private returns, and whether - ariat extent - workers or firms are
constrained to invest in training. Therefore, ih clear whether there is a case for (additional)
policy interventions. This is the more so, becahsemarket (e.g. social partners) may already
provide various solutions to certain market faikiseich as sector-based training funds.
Moreover, authorities in the EU are already implatirgy various training policies, such as
legal frameworks and co-funding schemes of empleyeel employers. Some of these policies
carry risks of deadweight losses, in the sensettaiging investments are subsidized that would
have taken place anyway. This risk particularlywsonvhen public funding schemes occur in
the form of direct contributions, which do not ngede matched by own contributions of firms
or workers. Training policies should preferablytbegeted at the marginal decision to invest in
training. Little is known about the (cost) effe@hess of all these training policy instruments.
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Further research on their effectiveness and smalesxperiments could contribute to more
evidence-based policy making regarding training.
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