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ABSTRACT

Workplace Training in Europe®

This paper reviews the existing evidence on workplace training in Europe in different data
sources - the CVTS, OECD data and the European Community Household Panel. We outline
the differences in training incidence and relate these differences to the private costs and
benefits of training, and to institutional factors such as unions, employment protection and
product market competition. We ask whether there is a case for under-provision of training in
Europe and examine alternative policies aiming both at raising training incidence and at
reducing inequalities in the provision of skills.
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Introduction

A major strategic goal set by the European Heads of Government in the Lisbon
summit at the beginning of the new millennium was to make of Europe by 2010 the
most competitive and dynamic knowledge — based economy in the world. Education
and training are key ingredients of the strategy, which recommends to several
European countries the modernization of their education systems and the increase
in the percentage of individuals participating in lifelong education ad training. The
emphasis on education and training is common to all advanced industrial societies,
because of the widespread belief that the challenges posed by the rise of the new
low-cost producers in Asia can only be met if labour attains high levels of skill, in a
continuous up-skilling process'. Almost halfway through, however, it seems clear
that attaining the very ambitious goals of the Lisbon strategy is out of question for
most European countries (see European Commission, 2005)°.

When macroeconomists talk about human capital, most of the time they focus on
education. However, the accumulation of human capital does not end with schools,
and training is key to augment and adapt existing skills to the changes of
technology. Training is particularly important for senior workers, whose skills
accumulated at school are likely to be substantially depreciated, and for the less
educated, who run the risk of social exclusion.

One could argue that the attention paid to education is justified by the fact that
learning begets learning: getting a better educated labour force guarantees that
workers and firms invest more in training. But do they invest enough? The almost
ubiquitous diffusion of training policies seem to suggest the contrary, as these
policies often provide subsidies to the parties to encourage more company training.
Economists have often pointed out that the market for training is characterized by
several market failures, which include imperfections in labour, product and capital
markets, and both positive and negative externalities. But what is the evidence?
And can we say that the difference in the intensity of training across Europe is due
to the different importance of these failures?

Efficiency is not the only criterion which justifies government intervention in the
market for training. The simple observation that learning begets learning suggests
that those individuals who are disadvantaged in the education process are also likely

to be at a disadvantage in their labour market learning. If access to schooling is not

! See Crouch, 1998.
2 See Addison and Siebert, 1994, for a description of EU training policy before Lisbon.
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open to all according to talent and effort because of market failures in the market
for education, the disadvantage accumulated at school is going to be amplified by
poor training in the labour market. If individuals mature differently and this affects
their responses to education, this too could be amplified by training subsequently. A
reinforcing factor here is that inequalities of opportunity could affect not only
schooling, but also training conditional on schooling.

Even if labour markets were perfectly efficient and equal, government policies
which transfer resources from the taxpayer to workers and firms via training
subsidies could be explained because of political economy considerations: skilled
workers and firms usually are better organized than the ordinary taxpayer, and can
lobby politicians for subsidies as a form of redistribution. If the positive effect of
training on productivity spills over on the productivity of unskilled workers, the latter
too may find it convenient to support training subsidies.

This report examines in comparative perspective workplace training in Europe.
Compared to training in general, workplace training is received while in
employment, and is usually but not exclusively provided by the employer. This is an
important area, not only because company training covers a substantial part of
education after labour market entry, but because of the perception — rather
widespread in the documents by the European Commissions on the Lisbon Strategy
- that European employers do not spend enough in increasing the skills and
competencies of their employees.

This tension between policy targets at the European level and the behaviour of

firms is well described by Colin Crouch in the following quotation:

“Business firms are equipped to maximize, not collective objectives, but their own
profitability. In doing this they will certainly provide training and retraining for large numbers
of employees; there is however no reason why company decisions and market forces should
maximize the level of vocational ability for a whole society except through a largely

serendipitous fall-out...” (Crouch, 1998, p.370)

We start by looking at the facts. Chart 1.1 shows the differences in average
training incidence across European countries, Anglo-Saxon countries and some
countries of Eastern Europe. The Chart plots both average training participation and
average annual hours of training per employee. We notice that the US — a key
competitor — does not perform “better” than all European countries, because the UK,
France and Scandinavian countries have both higher participation and higher annual

hours of training. The rest of Europe, including the countries in the “olive belt”
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(Greece, ltaly, Portugal and Spain), does “worse” than the US, and is somewhat
closer to the new entries from Eastern Europe®. While these indicators need to be
considered with care, due to the measurement problems discussed at length in the
report, they reveal that Europe is very heterogeneous when it comes to training

outcomes.

Chart .1 Training participation and training intensity acr oss countries
Percentage of employees (aged 25-64 vears) taking some training in one year and average annual hours per employee
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The Chart also suggests that the concern voiced across the Atlantic on the “poor”
performance of US education and training might seem somewhat inflated from the
perspective of Southern European countries. In a well known review of company
training in the US, which dates back to the early 1990s, Lisa Lynch, 1994, talks of
an emerging consensus that US workers’ skills are not on par with those of
European and Japanese workers. She quotes a report by the US Commission on
Workforce Quality and Labour Market Efficiency, which concludes that for US firms
to compete internationally a reform of the education and training system is in order.
An equally pessimistic view has been voiced, almost contemporaneously, by Bishop,
1993.

Whether this pessimistic view still holds after the very good performance of US
productivity growth since the mid 1990s is an open question. Such performance also
throws some doubts on the prevailing mantra — more education, more training — in

many policy circles: labour productivity in the business sector grew on average by

% The somewhat surprising relative position of Germany in this diagram could be explained with the fact that we are
considering only individuals aged 25-64; by so doing, we exclude most apprenticeship training.



6

2.10 percent in the US during 1995-2002, in spite of the perception that education
and training in that country was not on par with Germany or Japan, which grew
instead at a significantly lower rate. Interestingly, only three European countries
have had higher labour productivity growth than the US during the same period:
Ireland (3.92 percent), Greece (3.50 percent) and Finland (2.42 percent). Of these,
only Finland has an unambiguously higher training participation and better
indicators on schooling performance than the US.

We show that most workplace training is done by employers, independently of
whether the accumulated skills can be transferred to other employers. On average,
the entire cost of % of the training courses is directly paid by employers, and there
is little evidence that employees indirectly pay through lower wages. Large and
innovative firms* train more than small and non-innovative firms, with the UK being
the only European country where this does not hold. Cross-country variation among
large and innovative firms is, however, small. Therefore, the lower average training
incidence in countries located in the Southern “olive belt” is correlated both to their
larger share of small firms and to the fact that these firms train relatively less than
firms of similar size in Northern Europe.

In Europe, as in the US, training increases with educational attainment and the
skill-intensity of occupations, and decreases with age. The age-training gap is
negatively correlated with the employment rate of older workers, reflecting either
the impact of training on older workers’ employability or their incentive to stay on
rather than retire, and invest in their skills. Women take more training than men,
but essentially because they pay for their own training more often, while firms do
not appear to accommodate their greater demand for training. Importantly, women
tend to receive less employer-sponsored training than men when they are young
and have more frequent career interruptions due to childrearing. On average,
temporary workers get trained less often.

After netting out observable individual characteristics, country effects account for
almost 1/2 of the explained variation in training participation across Europe — net of
Germany’. Without doubt, part of this variation reflects measurement error and
cross-country differences in definitions and perceptions of training. For instance,
since training registered in employer and employee surveys is typically formal,
significant episodes of informal training are not counted, which is especially

problematic for small firms, where a lot of informal training arguably takes place.

4 Innovative firms are those firm which have introduced at least anew product or process during the reference period.
® Germany excluded because of the quality of the data.
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However, this residual cross - country variation also includes differences in the
institutional and social framework, in government policies and in the macroeconomic
conditions.

It is rather difficult to sort out the relative importance of each potential
candidate, because some variables are hard to measure, and because of a large
host of confounding factors. Yet we find the strong positive correlation between
investment in R&D as percentage of GDP and training incidence showed in Figure 12
gquite suggestive of the interactions between skill development and innovative effort
at the country level. While we cannot tell whether this relationship reflects a causal
link, we remark that the large difference in average training incidence between
Northern and Southern European countries is also mirrowed by a large difference in
their ability to invest in research and development. An analogous correlation
emerges when we measure innovative activity with the share of expenditure in ICT

over GDP.

Figure 12. R&D investment and training, by country
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Similarly, Figure 13 shows that there is a negative correlation between an index
of stringency of anti-competitive product market regulation — due to Nicoletti and
Scarpetta, 2003: training participation is low in Southern European countries, which
invest less in R&D and have more regulated product markets. Conversely, no
significant correlation exists between training participation — at the country level —
and the percentage of workers on a temporary contract. As illustrated by Figure 14,
if we exclude the case of Spain - an obvious outlier because of the very high share
of temporary labour - countries with a similar share of temporary workers have

vastly different levels of training participation.
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Product and labour market institutions have been changing in Europe under the
widespread pressure to develop more competitive markets. Did these changes affect
training outcomes? We show that the decrease in product market regulation across
Europe has facilitated average training investment. Labour market flexibility, on the
other hand, has had mixed effects: while the diffusion of temporary work has been
associated with a reduction of training incidence, the opposite has occurred with the
slow but almost general reduction in the employment protection of regular labour.
These results suggest that the progressive deregulation of product and labour
markets does not necessarily have a negative impact on the accumulation of human

capital in firms, as some have suggested (see Acemoglu and Pischke, 1999a).

Figure 13. Product market regulation and training, by country
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Do the cross — country differences in training incidence across European

countries also reflect differences in the deviation of the private from the social
optimum? This is a difficult question for at least two reasons: frst, government
policies are in place. Assuming that these policies are effective in changing training
participation, the observed outcome is different from the one that would prevail
without any policy. Second, there are other distortions in the labour and product
markets, which place us in a second best environment. When we consider whether
government intervention in the training market is desirable, the natural question to
ask is how the level of training attained by private agents compares with the socially
optimum level of training. While the former is defined by the equality of private
benefits and costs, the latter requires that we also consider social benefits and

costs.
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We argue that answering this question is particularly hard with the statistical
data at hand. First of all, we rarely have information on training costs. Second,
private benefits are related to the increase in productivity after training. Since

productivity is measured only in special surveys and case studies, our knowledge of

training benefits is also limited?®.

Figure 14. Temporary workers and training, by country
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The closest we can get to the private benefits to training is by looking at the
wage returns. Even in this case, however, we need to be aware that wages do not
correspond to productivity if labour markets are not perfectly competitive. Broadly,
the empirical evidence suggests that these returns are substantial, and significantly
higher than the returns to education. It also shows that estimated returns are
highest in countries where training incidence is lowest, such as Portugal. An
implication of this is that cross — country differences in training participation could
depend more on differences in supply than in demand. Are these uncovered high
returns to training a genuine aspect of the investment in human capital after
schooling or instead a statistical artefact driven by our inability to eliminate
confounding factors such as individual talent? It might be too early to provide a
definite answer to this question, but there are some signs that the estimated wage
returns to training might be over-valued.

While we know a lot about private returns — even though some of what we know

® Policy reports have sometimes less blurred views. In a recent report by the European Commission, for instance, it
is stated that “a strong link exists between human capital and productivity in businesses. Investment in human
capital increases productivity and is a direct source of innovation and competitiveness’ (European Commission,
2005, p.3)
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may be open to question — we are basically in the dark when it comes to social
returns. In theory, we can think of a number of positive and negative externalities
affecting training decisions: poaching externalities due to turnover, positive
spillovers on unskilled labour, and positive externalities originated by the
complementarity between training and innovation. In practice, there is no measure
telling us whether such effects exist and how relevant they are. Little help comes
also from the large and growing empirical literature on human capital and growth,
because the standard measures of human capital used in that literature include the
quantity and quality of education, but exclude training. In this literature, since
education and training are complements, the contribution of education to growth
includes also the contribution of training, but we have no way to tell the contribution
of each of these two variables apart.

Lack of evidence on under-provision is a reason to be prudent when advocating
training measures to eliminate the inefficiencies of private markets. Such measures
include regulatory interventions — such as payback clauses, apprenticeship
contracts, the certification of training and its recognition on a European basis — as
prescribed by the Copenhagen declaration, and co-financing measures which fund
employers and employees who invest in training.

Training policies, however, can also be motivated by considerations of equity.
The European Union gives to equity a prominent role in its Lisbon Strategy, using
such keywords as “equal opportunity” and “social inclusion” when advocating more
education and more training. When individuals cannot attain desirable outcomes
because of circumstances that are independent of their actions, policies that try to
restore equality of opportunity are warranted even in the absence of efficiency
reasons. Examples of such circumstances include family privilege and / or
disadvantage, which we capture with measures of family background. We show that,
contrary to the case of the United States, training outcomes in Europe depend in a
significant way on parental background, even after netting out education, and that
this dependence is particularly significant in Southern European countries.
Therefore, individuals who come from disadvantaged European households not only
are less likely to attain higher and better education, but also fail to become
recipients of company training. Importantly, differences in family background
correlate closely in some countries — Italy and Spain are typical examples here —
with regional disparities: poorer regions have both an average poor family
background and lower training incidence.

When equity is the issue, training policies should be targeted at the
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disadvantaged. But are they? Since some co-financing schemes prescribe an active
role of the social parties, union concern for equality can help in directing some of
these resources to the right targets. An alternative is provided by tax and subsidies
to individuals, which include vouchers and learning accounts. Equality as a
motivator for policy, however, runs into problems when we consider that the private
benefits of the investment may be particularly low among the disadvantaged. Our
empirical evidence confirms that workers with lower educational attainment who
receive training have significantly lower returns than workers with higher education.
This evidence might suggest that an alternative policy which trains the skilled, tax
them and redistribute to the less skilled, is desirable — see Heckman, 1999. The
problem, of course, is that such policy would breed a culture of social exclusion and
dependence, which might be less acceptable in Europe than in the other side of the
Atlantic.

Since employers, unlike governments and unions, should not be expected to
select the recipients of workplace training with an eye to undo the disadvantages
created before labour market entry, policies aiming at the equality of opportunities
need also to consider schooling, because of its complementarity with training, and
because most of the pre-college schooling in Europe is public. Schooling clearly
matters: in the European Union early school leavers — defined as the share of the
population aged 18 to 24 with only lower secondary education and not in education
or training — were over 20 percent in 2004 in Italy, Spain and Portugal, more than
twice the percentage in the Scandinavian countries. As shown by Figure 15, average
training incidence is higher in countries where the percentage of the active
population with at least upper secondary education is higher’. By increasing the
average quantity — and quality - of education, governments can also increase
training incidence.

Employers may prefer to respond to technical progress and innovation not by re-
training existing employees but by replacing them with new generations of school
leavers, who have better and more updated general education. This is clearly a
problem for senior employees, especially when they lose their jobs. In these
circumstances, government action tends to become associated with the care of
social casualties and with failures to cope. Sme have also voiced concern that
pension reforms in Europe, which reduce the implicit tax on continuing work and

delay retirement age may damage the prospects of senior workers, who are less

" Nickell, Redding and Swaffield, 2002, study the interaction between educational attainment, labour market institutions
and the structure of production.
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employable and more likely to end up in the unemployment pool. Our empirical
evidence shows that this concern might be partly inflated, because workers over 50s

tend to train more where the implicit tax on continuing work is lower.

Figure 15. Training incidence and schooling
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More generally our evidence suggests that training outcomes can be improved
also indirectly. The Lisbon agenda includes among its goals: a) investments in
research and development to be 3 percent of GDP in 2010 (only Sweden was above
the target in the mid 1990s); 55 percent of the labour force aged 55-64 to be in
work in 2010; 70 percent of the labour force to be in work in 2010. Our empirical
results suggest that policies which try to attain these targets are likely to favour
investment in workplace training, with reinforcing effects on the targets themselves.
For instance, policies increasing female commitment to the labour market — e.g.
during childrearing years, including child care policies and maternity leave
provisions — should lead to more training. Moreover, measures that help
deregulating the product market and that reduce the incentives to retire are also
expected to increase training incidence®.

When thinking of policy, it is probably a good idea to realize that Europe is not a
homogeneous entity when education and training are considered. Some European
countries — most notably the Scandinavian area - are investing more that the US,

our key competitor. Others, and typically those in the “olive belt” area, lag

8 On the other hand, measures that increase the portfolio of available labour contracts can increase labour force
participation, with less clear-cut effects on training investments.
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substantially behind. Our report shows that what we know about training in Europe
is not yet enough to answer questions of pressing importance for policy design.
Many training policies provide resources to employers and employees, but do they
work? Do they have a real or a cosmetic effect? What are the deadweight losses?
Compared o the US, evaluation studies of training policies in Europe are few. More
needs to be done, both in terms of access to data and in terms of serious policy
evaluation.

To conclude, why is Finland investing in training much more than Italy? While we
are aware that the answer to this question is complex, a first try is shown in Figure
16 below. Let the demand for and supply of trained employees be a negative and a

positive function of the training wage premium w,, respectively, and let training

participation in each country be determined at the intersection of demand and
supply. In this report we show that participation is much higher in Finland than in
Italy, in spite of the fact that the expected wage premium is similar — see Chapter 4.
Our tentative explanation relies on the fact that both the supply of and the demand
for trained employees is higher in Finland than in Italy. The supply is higher at any
price in the former country because the higher quantity and quality of education
reduces training costs; the demand is higher in Finland than in Italy because of the
substantially higher R&D expenditure and lower product market regulation in the
former country, which increase the productivity of trained employees.

Finland turned around the recession of 1990-91 by rapidly converting from
natural resources to high-tech production, and so did Sweden. One could conclude
that Italy needs another Nokia — or Ericsson. But does it have the right conditions
for this to happen? As argued by Blomstrom and Kokko, 2003, “..in — house training
and education have been of central importance for Nokia’s ability to absorb new
technologies. Both companies — Nokia and Ericsson — have also benefited greatly
from public investments in high education and research...” (p.30). Education
policies, which affect both the quantity and the quality of Italian education, might
require time but are perhaps a key factor in avoiding economic decline.

This report is organized as follows. Chapter 1 reviews the basic theory of
workplace training in imperfectly competitive — or oligopsonistic — labour markets.
Chapter 2 looks at the data we have and at the main facts concerning training
participation. Chapter 3 investigates the relationship between average training
participation and country — specific labour and product market institutions. Chapter
4 looks at the private and social costs and benefits of training. Finally, Chapter 5

considers policy issues and reviews the main policies adopted in Europe.
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Figure 16. Training participation and returns in Italy and Finland
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Chapter 1: An Overview of the Theoretical Framework

Investments in human capital are central to economic performance and growth.
When tastes and technologies are changing rapidly, human capital investments are
important in maintaining high levels of competitiveness and of employment. Without
a workforce that is continually acquiring new skills, it is difficult to reap all the
returns from technological progress. In this second half of the volume, we focus on
a particular component of human capital — training. Throughout we use the term
training to refer to work-related training received while in employment. Thus we
exclude from our analysis training received while unemployed or training provided

by governments through, for example, active labour market policy.

1.1 The Received Wisdom

According to orthodox human capital theory, formalized by Becker, 1964, and Oi,
1962, among others, human capital is an investment that raises expected future
productivity, albeit at a cost. Training costs comprise the opportunity costs of
foregone earnings as well as the direct costs of training (such as course enrolment
costs, materials used while learning, training personnel and the like). Investment in
human capital is thus very similar to investment in physical capital but with one
crucial distinction. In the absence of slavery, workers retain ownership — and thus
control - of their embodied human capital.

Training can be either general or specific in nature (although training is in
practice likely to combine a mix of both types, and we will return to this later). In a
competitive economy, general training represents skills that can be used at
countless other firms, and hence the training is general or portable across
companies as individuals change jobs. According to human capital theory, general
training would therefore be financed by the worker through the receipt of lowered
wages during training, although it could be provided by the firm. The reason for this
is that training is embodied in the worker, who could leave at any time to another
job where she would be equally as productive. No firm would ever finance such
training, since its returns are uncertain and could well be zero. In contrast, specific
training is by definition only valuable to the firm providing the training. Hence, to
reduce potential hold-up problems, both parties would contribute to the financing of

training. This sharing mechanism ensures that both firm and worker have the
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incentive to maintain the relationship after training and thereby to reap the returns.
Thus both forms of training - general and specific - are associated with clear
predictions, first with regard to their financing, and second with regard to who gets
the returns. In the general training case the worker reaps all the returns. In the
specific training case, the returns are shared.

For three decades, it was thought that human capital theory, based on the
assumption of a perfectly competitive labour market, fully explained who would pay
for general training. Any stylized facts diverging from the theory’s predictions were
believed to be due to imperfections such as credit market constraints. And yet there
remained some puzzles that could not be explained within this framework. First,
survey evidence showed employers paying for general training in spite of potential
poaching of trained workers. And second, there did not seem to be evidence of

workers receiving wage cuts during training®.

1.2 Challenges to this Orthodoxy

More recently, a number of published papers have challenged this orthodoxy.
Bhaskar, Manning and To, 2002, note that, just as in international trade the
introduction of product market imperfections revolutionised our understanding of
trade policies and comparative advantage, while in macroeconomics models of
monopolistic competition explained how small adjustment costs could lead to
business fluctuations, so too in labour economics has imperfect competition begun
to transform our way of thinking. And this is not just through institutions such as
trade unions, which are an obvious labour market imperfection. A growing literature
argues that employers actually have market power in setting wages — what we
might term the new oligopsony. This oligopsony can arise through product
differentiation and through imperfect information (rather than through the old
definition of a monopsonist as being a single employer in a labour market). And its
proponents demonstrate that it can lead to simple and plausible explanations of
labour market phenomena that are otherwise regarded as puzzles.

Oligopsony is when the labour supply curve facing a firm is not completely
elastic. How can oligopsony arise? There are many potential avenues. Examples
include search frictions that emerge when there is imperfect information on job

opportunities elsewhere, mobility costs for employees in changing jobs; and

® For evidence of these puzzles, see for example Bishop, 1997; Leuven and Oosterbeek, 1999; Acemoglu and
Pischke, 1999a; and Booth and Bryan, 2005b.
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heterogeneous preferences over the non-wage characteristics associated with
various jobs (such as their location, work culture, colleague sociability, flexibility of
hours, environment, distance from home).10

The new training approach uses the insights of new oligopsony theory to
generate important new results. Recent papers show that, if the labour market is
actually characterised by oligopsonistic wage-setting, some of the predictions of the
human capital model are overturned. For example, the wage returns to general
training may be less than the productivity returns and firms may find it profitable to
pay for training even though it is general.

In the next section, we briefly outline the principal hypotheses regarding training
and summarize their predictions as to who pays for general training and the returns
to training (at both the training firms and at subsequent firms). For the moment we
leave aside the role of institutions, although we will return to this later in the

chapter.

1.3 An overview of the various approaches and their empirical predictions

i.  General training in a perfectly competitive labour market

According to standard human capital theory, workers in perfectly competitive
labour markets will pay for general work-related training by receiving low training
wages. They will reap the returns to this investment by receiving higher wages
afterwards and their post-training wages will be the same across firms, ceteris
paribus (Becker, 1964). These predictions are summarised in the first row of Table

1.1, reproduced from Booth and Bryan, 2005a.

ii. Imperfect capital markets and general training

Workers who cannot afford to accept low wages during general training will be

adversely affected by any credit market constraints that disbar them from borrowing

19 This can be thought of as horizontal job differentiation. In Booth and Zoega, 1999, horizontal differentiation
arises because jobs differ in terms of their non-wage characteristics, over which workers have varying preferences.
This generates an imperfectly elastic labor supply to the firm. Bhaskar and To, 1999, aso assume that workers have
heterogenous preferences for nonwage job characteristics (and cite various empirical studies supporting this
assumption). Bhaskar, Manning and To, 2002, note that these can usefully summarize the variety of reasons for
imperfect competition in the labor market.
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to finance their investment. However, should the firm be willing to act as lender, it
can pay workers more than their marginal product during training and less
afterwards. The firm would only agree to such a contract if some mechanism can be
devised to bind workers to the firm after training until the loan has been paid back.
(Malcomson, Maw and McCormick, 2003). A binding contract — such as an
apprenticeship contract or a minimum employment guarantee - is one means of so
doing. The predictions of this model are that firms will pay for general training, and
workers’ wages will be above marginal productivity during training and below
marginal productivity after training. The magnitude of this wedge will reflect the
degree of cost-sharing. The training will be transferable across firms, and after
changing employers workers should get a greater return to their training than they
received in the firm that provided the training and the loan. These predictions are

summarised in the second row of Table 1.1.

iii.  Pure specific training

Now consider the predictions of the pure specific training model. For specific
human capital — of value only to the one firm - it is efficient for the firm and the
worker to share both the costs and the returns of the training investment to avoid
hold-up problems (Hashimoto, 1981; Leuven and Oosterbeck, 2001). Consequently
workers’ wages will be above marginal productivity during training and below
marginal productivity after training. The magnitude of this wedge will reflect the
degree of cost-sharing. The training will not be transferable across firms by
definition (in contrast to the model of credit constrained workers seeking general
training outlined above). These predictions are summarised in the third row of Table
1.1.

iv.  Mixture of training types

Suppose that, while the Ilabour market is perfectly competitive, training
comprises a mix of general and specific components. Here workers will finance their
general training and firms will share the costs of the specific training. Since there
will be some sharing of costs, wages at the training firm will be greater than
productivity during training and less than productivity after training. Wages at
subsequent firms will reflect returns only to the general component of training, and

consequently will be less than wages at the training firm (in which there is some
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return to the worker to the shared investment in specific training). These predictions

are summarised in the fourth row of Table 1.1.

v. Oligopsonistic wage setting

Now consider a labour market characterised by oligopsonistic wage-setting, as in
the ‘new’ training literature.’* It can be shown that the wage ‘compression’
associated with imperfectly competitive labour markets may increase the incentive
for firms to invest in general training, where we will explain in detail in a subsequent
section precisely what is meant by the term wage compression. The necessary
condition for this result is that post-training productivity is increasing in training
intensity at a faster rate than are wages, as illustrated in Figure 1.1. However, the
amount of training provided in equilibrium may be sub-optimal from the viewpoint
of society."?

In Figure 1.1, reproduced from Acemoglu and Pischke, 1999b, f(t ) denotes a
worker’s productivity as a concave function of training intensityt , and w denotes
wages. Suppose that D represents the costs of moving between jobs and notice that
f(t) - w(t ) =D. If Dwere a constant, then f'(t ) - w(t ) = 0. Thus the firm would
not benefit from training, as profits would be the same at any level of training
intensity. However if mobility costs are increasing in the level of training D'(t ) > 0O,
the wage schedule will be flatter than the productivity schedule, since firms pay
workers their outside options. Thus profits change by f'- w = D(t ) > 0, and the
firm benefits from giving the worker more training.

The predictions of this simple model — and indeed all the models in this genre -

are that the firm may finance general training, and that the wages at the training

1 See inter alia, Katz and Ziderman, 1990; Stevens, 1994, 1996; Chang and Wang, 1996; Loewenstein and Spletzer,
1998; Acemoglu and Pischke, 1999b, and Booth and Zoega, 1999.

12 Acemoglu and Pischke, 1999b, isolate four conditions that have to be satisfied for firms to be willing to pay for
general training when workers are either credit constrained or would choose a lower level of training. (1) Labour-
market frictions making the productivity of a worker exceed his or her outside option and generating economic
rents; (2) The propensity to quit is strictly less than one (in discrete time). When the firm is certain that a worker will
leave once trained, it is not willing to sponsor the training. (3) The firm’'s share of the joint surplus due to labour-
market frictions is nonzero, i.e. the workers' bargaining power is less than one. If the firm cannot capture a part of
the surplus from a job match so that the worker gets all the return to training, it is again not willing to pay for the
training. (4) The marginal effect of training on productivity has to exceed (in absolute terms) the marginal effect of
training on the outside wage. The implication is that the former also exceeds the marginal effect on the firm’s own
wage, since firms pay workers their outside options. This phenomenon should be referred to as absolute wage
compression, to distinguish it from the more commonly used definition of the term wage compression that refer to
relative wage compression.
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firm will be less than marginal product. However, there are some differences in the
other predictions of this class of models. For example, according to the contracting
model of Loewenstein and Spletzer, 1998, there may be a greater wage return to
training in future firms than in the current firm depending on whether or not a
minimum wage guarantee binds in the current job. If it does bind, the employer can

extract rents from providing general training.

Figure 1. Wage Structure and Training

Worker productivity
f(t)

Wages
w(t) = f(t) - D(t)

(=]
-

11

vi.  Asymmetric information

Next we consider the impact of asymmetric information on the predictions of
the orthodox human capital model. Asymmetry of information about the value of
employer - provided training (for example where the firm providing general training
knows its value but other firms do not) can affect the transferability of training in an
otherwise competitive labour market with identical ability workers. If outside firms
assign a value of zero to the training — as they might if they have no information -
such training is in effect specific to the training firm. Consequently the firm may be
willing to share in the costs of its provision and the pay returns in other firms will be

non-existent or small. The predictions of this model are as for Row [3] of Table 1.1.
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Table1.1: Some Predictionsof Human Capital Theory

Row Model Who Divergence between Transferability of
No. Pays Wages Training
(w) and Net Marginal
Productivity (MP) at
Training
Firm
[1] Perfect competition, Worker None Fully transferable
general training
[2] As above but with Sharing w=>MP during training and Transferable but wage
credit constraints w<MP after training returns elsewhere
greater than returns
at firm providing training
[3] Perfect competition, Sharing w=>MP during training and Non-transferable
specific training w<MP after training
[4] Perfect competition, Sharing w>MP during training and Partially transferable; wage
mix of general and w<MP after training returns elsewhere less than
specific training returns at firm providing training
[5] Oligopsonistic labor Firm w<MP during and after Fully transferable, wage returns
market, general training, implying rents elsewhere greater than returns
training for the firm at firm providing training

Source: Booth and Bryan, 2005.
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However, a formal qualification associated with a training course is a means of
conveying to outsiders the value of the employer-provided general training. For this
reason one would expect accredited training to have a larger impact on wages in
future firms than non-accredited training ceteris paribus. One would also expect it to
be financed by the individual, since it is transferable or general. The predictions of
the model with accreditations for training are therefore the same as for Row [1] of
Table 1.1 — the individual will pay and will get all the pay returns.

An alternative approach is found in the asymmetric information model of
Acemoglu and Pischke, 1998, in which workers are characterised by heterogeneous
abilities. Here training is rewarded more in the current firm than in outside firms
because the current firm will pay higher wages to retain high ability workers,
whereas low-ability workers will be dismissed. Some of the high ability workers who
need to leave their jobs will be treated as low ability workers in the outside market.
Since training and ability are complements, training will be valued less for workers
who have been laid off or who have quit. Consequently in the outside market these
workers will receive lower returns to their training. The predictions of this model are

as for Row [4].

1.4 Comparisons of predictions of these models

Of course, the predictions of some of these hypotheses are observationally
equivalent. Two models predict that transferable training might have bigger returns
to subsequent firms than to the training firm, as inspection of Rows [2] and [5]
shows. On the other hand, some predictions are quite distinct. For example, while
both models in Rows [1] and [5] predict that training is transferable, the first

predicts that workers pay for it while the fifth predicts that firms do.**
1.5 A Clarification of Wage Compression

The new oligopsony theory emphasises that post-training productivity must
increasing in training intensity at a faster rate than wages in order for firms to be

willing to finance general training. In much of the literature subsequent to earlier

13 Booth and Bryan, 20054, distinguished between these hypotheses by (i) using information about who pays directly
for work-related training, and (ii) comparing the pay returns to such training at the current and subsequent firms.
Booth and Bryan, 2005b, analyse survey data about the extent and financing of various types of training in Britain
using the newer training questions from the BHPS.
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work by Acemoglu and Pischke - especially in empirical studies - there has been a
tendency to use the term ‘wage compression’ as shorthand for this necessary
condition. Following Booth and Zoega, 2004, we emphasise that wage compression
in the normal usage of the term (Kaldor, 1963; and Katz and Murphy, 1992) is not a
necessary condition for firm-sponsored general training. Below we briefly explain
why, and in the Appendix 1.A to this chapter we explain this formally.

Assume that y(t ) is output of a worker with training t , w(t ) is his or her wage,
P(t ) denotes the difference between the two (y-w) and p(t ) denotes the ratio of
the two (y/w).

Definition 1

Absolute wage compression occurs when P’(0) = y’(0) — w'(0) > 0 . This implies

that profits per worker in absolute terms are increasing int over some range.

Definition 2
Relative wage compression occurs when p’(0) > 0. This implies that the ratio of

output to wages is increasing (decreasing) int . By taking logs we get

dlog p(0) _ dlogy(0) d|°9W(0)>0 (<0)

that is the derivative of the log difference with respect to t is increasing
(decreasing) in t . In this case training increases output proportionately more (less)
than wages.*

In Appendix 1A, we show that the departure from the Becker framework
highlighted in the contribution of Acemoglu and Pischke is more general than
implied by their analysis. Their additive formulation of the way that training affects
workers productivity and wages focuses attention on just one set of institutional
arrangements — those with absolute wage compression. While such an additive

formulation has the attraction of simplicity, it can be interpreted as suggesting that

14 To illustrate the difference between the two definitions, assume that, as a result of increased training, the
productivity and wages of every worker doubles. Here there is no change in the ratio of output to wages for any
worker and no change in relative wages or relative productivity levels. However, there is absolute wage
compression, since the difference between output and wages is now higher for those who have received training
compared to those who have not. The second definition — relative wage compression — comes closer to what is
usually understood as wage compression in the macro/labour literature, where what matters is the ratio of the wage
income of different income groups. Changes in the income distribution are thus conventionally measured by changes
in wage- or income ratios.
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firms will only pay for general training under a rather narrower set of institutional
arrangements than is actually the case. The model can also be set up such that
training affects productivity and wages in a multiplicative (or log-additive) way. This
multiplicative formulation has the advantage of being more plausible, since it
assumes that inherent ability and trained productivity are imperfect rather than
perfect substitutes.'> But more importantly, this formulation also encompasses a
wider range of institutional arrangements, including piece rates. In the appendix we
show that firms are willing to pay for general training even in the absence of relative
wage compression, although the latter does increase the level of training chosen by

firms.
1.6 Is There Under-Provision of Training?

According to human capital theory, which assumes perfectly competitive labour
markets, there is no role for policy intervention, because the first best allocation is
attained by the interaction of market forces and the Invisible Hand leads to optimal
provision of general work-related training. Only if there are imperfect capital
markets, where workers might be credit constrained and therefore unable to accept
lower wages during training, under-provision occurs with respect to the first best
and there is a potential role for policy. Here training contracts, pay-back contracts
and the like — extensively discussed in Chapter 5 — may be appropriate policy tools.

However if labour markets are not perfectly competitive, there may potentially
be an additional role for policy. As we emphasised earlier in this chapter, provided
that the productivity returns from training are increasing in training more rapidly
than the wage returns, then firms will be willing to pay for general training. But
there is no guarantee that the amount of training they provide will be optimal from
society’s viewpoint.

The argument here is that firms which bear training costs cannot fully
appropriate the benefits of training, which are shared either with trained employees
or with future employers. The former type of sharing occurs because workers and

firms can bargain over wages after training has taken place, which creates a hold-up

15 A simple example clarifies the distinction. Suppose that two individuals with different levels of inherent
abilities enter a training programme. According to the additive formulation, their productivities will converge the
longer they stay in the programme. But according to the multiplicative formulation, the ratio of their productivities
will stay constant while their absolute productivities rise. Thus according to the additive formulation, we can put a
novice into acomputer class and sit himnext to Bill Gates, and the abilities of the two will gradually converge since
the latter will learn no faster. According to the multiplicative formulation, Mr. Gates will maintain hisrelative lead.
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problem (Leuven, 2003). The second type occurs when quit rates are positive and
new employers pay trained employees less than their productivity. Since their
profits are not explicitly considered by training firms when deciding whether and
how much to invest, there is a poaching externality which reduces training below its
social optimum level (Stevens, 1996).

Other externalities mentioned in the literature — network effects and the
spillovers originated by the complementarity between training and innovation
(Acemoglu, 1997) — can generate multiple equilibria and private levels of training
different from the social optimum (see for example Burdett and Smith, 1996;
Brunello and Medio, 1996, Snower, 1996; Redding, 1996; Acemoglu and Pischke,
1998). In these environments, under-provision of training is one possible
equilibrium, and intervention might be desirable to shift the economy to a high
skilled job creation and high training equilibrium.*®

While poaching and hold-up can produce under-provision of training, they are
also consistent with over-provision and with the social optimum, as discussed for
instance by Moen and Rosen, 2002. Appendix 1B presents a simple example where
this is the case. Unfortunately as yet there is generally little guidance from available
models as to whether there is under-provision or over-provision of training. And
thus these models provide little guidance for policy. The asymmetric information
approach is an exception, since accreditation of training programmes is an obvious
policy response to imperfect information about the quality of a training course."’

To shed further light on the important issue of under - or over-provision of
training, we have devised a simple test of the hypothesis of under-provision or over-
provision of training in an imperfectly competitive framework. The theoretical basis
for this test is shown in Appendix 1B in this chapter. This test aims to establish
whether or not voluntary turnover declines with training, and the results of its

empirical implementation are presented in Chapter 5. If turnover does declines with

16 For example, Snower, 1996, models a ‘low skill, bad job trap’, in which the social returns to posting skilled job
vacancies and investing in training are higher than the private returns. This is because a skilled job vacancy
increases the probability that a skilled worker finds a good job and consequently mises the expected return to
training. On the other hand, investing in training increases the probability of filling a skilled vacancy and therefore
raises the returns from creating skilled jobs. This creates the possibility of multiple eguilibria — a high equilibrium
with high job creation and high levels of training, and a low equilibrium with low job creation and low training
levels—the low skills, bad job trap. Laing, Palivos and Wang, 1995, develop a model in which the level of education
affects economic growth by influencing workers’ ability to accumulate skills on the job, and there can be multiple
steady-state growth paths.

17 Some types of training are harder to verify, or to write contracts about, than others. The lack of contractibility of
some forms of training, deriving from the sometimes intangible nature of skills investment and the impossibility of
complete contracts, may make accreditation difficult, especially for the more informal types of training. See also
Acemoglu and Pischke, 1998, and Malcomson, Maw and McCormick, 2002, who make the case for apprenticeship
contracts.
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training, this confirms that we cannot say much about under-provision of training. If
not, then there is under-provision, but we still don't know how far the private
optimum is from the first best'®. This test is not invalidated by the presence of
positive externalities.

So far we have discussed only the models in the microeconomic literature, but
human capital also plays an important role in affecting growth, as highlighted in the
macroeconomic growth literature.*® The importance of skills acquired on the job,
and through training institutions, is emphasised in the learning by doing approach
developed by Romer, 1986, by the human capital approach proposed by Lucas,
1988, and by the combination of education and learning on-the-job in Laing, Palivos
and Wang, 1995. Since skills investments in these models have positive
externalities, their financing could in principle involve employers, workers and
government. But given the elusive nature of the externalities and the difficulties in
their measurement, it is difficult to reach any compelling conclusion. In addition, the
more narrowly conceived is the training the weaker are the social benefits and the

less justified is state intervention®®.

1.7 Is There an Equity Issue?

Government intervention in the provision of workplace training may be difficult to
justify on efficiency grounds, but could be motivated by equity considerations.
Following Roemer, 1998, equal opportunity policies need to distinguish between
differences in outcomes that arise from different individual expenditure of effort and
differences arising from circumstances for which society believe individuals should
not be held accountable — such as race, gender, and family background. Since firms

can exclude individuals from the provision of workplace training, an important

18 Booth and Zoega, 1999, expand the quitting externality approach of Stevens, 1994, 1996, by incorporating quits
into a continuous time framework with demand uncertainty. They show conditions under which higher quit rates
will lead to firms being more willing to finance training. High quit rates can encourage firms to wait less for
information about future productivity before training new workers. This effect can offset the usua under-investment
effect, inaworld of certainty, of quits.

9 In Acemoglu, 1996, firms have constant returns to scale production functions and an interaction between ex ante
human capital investments and bilateral search, resulting in social increasing returns to average human capital. A
similar result is found in Booth and Coles, 2005, where the increasing returns to education arise at the participation
margin, in amodel allowing for the interaction of home and market productivities and the tax system.

% 50 far very little growth theory that has looked exclusively at work-related training separately from education.
Indeed, the only paper to our knowledge is that of Sepulveda, 2002. However there is a considerable literature
looking at externalities associated with general education, as will have been discussed in the first part of this book.
Through this avenue there may be arole for policy.
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question is whether the recipients of training are favoured because of their higher
effort or because of circumstances outside their control. In the latter case,
government intervention is warranted.

Carneiro and Heckman, 2003, examine whether the provision of company
training in the US is affected by family background, measured by the father’s
education and family income. Their empirical analysis on the NLSY79 shows that,
conditional on ability — measured by the scores of the AFQT test — and education,
family background has a regative effect on company training, and conclude that
“..private financing arrangements between workers and firms appear to offset
family income constraints and partially offset initial disadvantages.” Since the
unconditional effect of parental background on company training is in their
estimates not significantly different from zero, there is little support for the US of

training policies addressing equality of opportunity.

1.8 Institutions

Training outcomes differ significantly across countries, as well as within countries
(OECD, 2003a). This heterogeneity relates to differences in institutions — in the
labour, product and education markets — affecting marginal benefits and costs.
Institutions play an important role in the new training theory, because minimum
wages and trade unions — inter alia - can affect the wedge between wages and
marginal productivity. In Appendix 1C of this chapter, we develop an illustrative
‘wage compression’ model to show how institutions in the labour and product
market can affect training provision. In the discussion below we consider the effects
of trade unions, followed by minimum wages, product market regulation, and then

the tax system. All of these institutions are likely to vary across OECD countries.

1.8.1 Trade Unions

The channels through which union collective bargaining can affect training and
pay are potentially quite complex, and it is not immediately obvious that unionism
will be associated with positive or negative returns to training. In this section we
discuss some of the channels through which unions can affect training and training

returns, drawing on the survey at the start of Booth, Francesconi and Zoega, 2003.
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Model Description Empirical Predictions for Individual-level Data
[1] Otherwise Unions flatten wage profiles, Negative correlation between union presence and training. Training returns
competitive reducing wage dispersion and lower for union-covered than non union covered workers.
distorting workers’ incentives to
invest in training.
[2] Oligopsonistic [i] Wage compression associated Union-covered workers receive sub- optimal levels of training. Ambiguous
labor market with unions means that firms are predictions as to the training returns of union-covered than non-union
more likely to finance training. covered workers.
[ii] Unions bargain at industry Union-covered workers receive more training and higher training returns
level directly over wages and relative to uncovered workers.
training.
[3] Union concern Unions directly negotiate better Union-covered workers receive more training and higher training returns
over the wage training opportunities for relative to uncovered workers.
and covered workers, especially in
employment non-competitive product markets
package where the available surplus is larger
[4] Turnover Because unions reduce turnover, Union-covered workers receive more training, and also higher training
they have an indirect effect: union returns relative to uncovered workers, owing to their greater training
firms train more workers and each intensity.
worker gets more training.
[5] Union control [i] Control over the number of Negative correlation between unions and training incidence. Training returns
over supply of trainees reduces the supply of for union-covered workers are greater
labor trained workers, lowering than for non-union workers.
incidence but increasing returns.
[ii] Control over the quality of A positive association between unions and training intensity and also higher
trainees may more and better wage growth.
training per worker to sustain
occupational standards.
[6] Selection Union firms more carefully vet More training and greater pay returns for union-covered workers but this
models new hires who are thus on reflects their higher unobserved ability/quality. Controlling for unobserved
average of better quality. ability should eliminate this effect.
Source: Booth, Francesconi and Zoega (2003)
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The implications of unionism for training and pay depend, inter alia, on the
degree of competition in the labour market and on whether the union effect on
training is indirect (through the wage structure) or direct (through the negotiation
of training). In Appendix 1C of this chapter, we also explicitly incorporate trade
unions into our illustrative ‘wage compression’ model, which produces similar
implications to the Booth, Francesconi and Zoega, 2005, framework concerning

wages, training and turnover.

i Otherwise Competitive Labour Markets

We define as ‘otherwise competitive’ the situation where the labour market is
perfectly competitive except for union presence. The benchmark case is a perfectly
competitive labour market without any trade union presence. A necessary
condition for efficient training investment in competitive labour markets is that
wages are set to facilitate such training investments. Some studies (for example,
see Mincer 1983) therefore argue that, where wages are set collectively by trade
unions in an otherwise competitive labour market, wage dispersion is reduced and
incentives to invest in general training at the workplace are distorted. This is
because union wages cannot be lowered during training and increased after
training to allow workers to bear the costs and benefits of general training.
Workers and firms will not efficiently invest in such training, and there will be a
negative correlation between union presence and work-related training (Duncan
and Stafford 1980; Barron, Fuess, and Loewenstein 1987). In addition, the pay
returns to training for union-covered workers will be lower than the pay returns to
training for uncovered workers. These predictions are summarized in the first row

of Table 1.2.

ii. Imperfectly Competitive Labour Markets

Next, we define an imperfectly competitive labour market as one characterized
by some degree of oligopsony, which may arise through search frictions, workers’
stochastic preferences for different firms, and the like. In oligopsonistic labour
markets — as we discussed earlier in this chapter - workers receive wages below
their marginal product, and thus workers’ incentives to invest optimally in general

training will be lowered. Some of the returns to training will accrue to the training
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firms, whose incentives to invest are increased. But the amount of training
provided in equilibrium will be sub-optimal from society’s viewpoint.

In imperfectly competitive labour markets, unions will have ambiguous effects
on the pay returns to training. Acemoglu and Pischke, 1999b, argue that unions
cause wage compression in imperfectly competitive labour markets. In their model,
unions set wages and the firm determines training. The model predicts that
unionism will be associated with increased firm-financed transferable training.
However the pay returns to union-covered workers from such training may be
lower if the direct (adverse) effect of unions on wages is stronger than the indirect
effect through more training. In contrast, Booth, Francesconi, and Zoega, 2005,
model the source of wage compression as workers’ stochastic preferences for
different firms or heterogeneous mobility costs. In this framework, industry-wide
unions that bargain directly over training and wages can extract a share of the
surplus and hand it to workers in the form of more training and higher wages.
Consequently industry-wide unionism will be associated with more transferable
training and with higher pay returns from training. This is because the union is

1

effectively internalizing the friction.?* These various predictions are summarized in

the second row of Table 1.2.

iii. Union Concern over the Wage-Employment Package

Assume that union utility is increasing in the wages and job security or
employment of its members, as is usual in most models of union behaviour. Unions
may ensure that covered workers receive higher wages and greater job security by
directly intervening in training provision, for example by making sure that workers’
skills are enhanced through more training. Thus training is an instrument through
which union goals of increasing employment and job security are attained. Strong
unions might therefore be more willing to negotiate better training opportunities
for covered workers, especially in non-competitive product markets in which the
available surplus is larger. Testable predictions from this hypothesis — summarized
in Row [3] of Table 1.2 - are that union-covered firms will provide more training

and higher returns for such training, relative to uncovered firms.

iv. Labour Turnover

2L |n another context, Booth and Chatterji, 1998, show that union-firm wage bargaining can prevent ex-post
monopsoni stic wage-setting by firms and can thereby reduce inefficient quits.
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Where unions improve worker morale and organisation at the workplace, labour
turnover may be reduced (Blau and Kahn 1983; Freeman and Medoff 1984).
Union-covered firms may therefore have greater incentives to provide training
because they are less likely to lose highly productive trained workers.?? Through
this mechanism, unionism may be associated with increased training and
productivity, and consequently wages.”® The testable predictions of this hypothesis
are that union-covered firms train a greater proportion of their workers and give
each worker more training, because covered workers are characterized by lower
turnover. Thus the training returns for covered workers will be higher than for
uncovered workers because of their greater training intensity (holding tenure and
all else constant). These predictions are summarized in the fourth row of Table
1.2.

V. Unions’ Use of Training to Control Labour Supply

Union organization in a number of European countries initially developed on a
craft (or occupational) basis and only later along industrial lines. A traditional
strategy of craft unions in countries such as Britain and Germany was to influence
access to training (typically youth access to apprenticeship) as a means of
determining labour supply, as well as to monitor the quality of training provided
(Ryan 1994). If this strategy has persisted over time, we may still observe this
channel of influence for specific groups of workers such as apprentices or young
and inexperienced employees. However its predictions for training and training
returns are ambiguous. For example, union control over the number of trainees
might result in a negative association between unions and training receipt. Trainee
numbers might be restricted to increase labour scarcity, thereby lowering incidence
but increasing training returns. Conversely, union control over the quality of
training might result in a positive association between unions and training
incidence and intensity (more and better training per worker to sustain
occupational standards) and also for wage growth. These various predictions are

summarized in the fifth row of Table 1.2.

22 Booth, Francesconi, and Zoega, 2005, provide aformal model.

23 Analysing a panel of British industries between 1983 and 1996, Dearden, Reed, and Van Reenen (2000) find that
higher training is systematically associated with higher productivity.
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Vi. Selectivity and Other Issues

In firms that become unionized, management may respond to higher union
wages by more carefully vetting new hires to obtain a better quality workforce.
This vetting might also involve induction training. From the supply side, better
quality or more motivated workers might self-select into unions jobs if the training
opportunities and returns are higher in the union-covered sector. If unions bargain
directly over training as well as wages, only workers able to benefit from such
training will wish to queue for union jobs, or will be offered such jobs. These
predictions are summarized in the last row of Table 1.2. They suggest that any
observed link between unions, training and training returns may be spurious.?*

Some of these hypotheses as to the impact of unionism on training and
training returns are observationally equivalent, as inspection of the last column of
Table 1.2 makes clear. The hypotheses summarized in Rows [2.ii], [3], [4] and
[5.ii] all predict that union-covered workers will receive more training and higher
training returns relative to uncovered workers. On the other hand, the “otherwise
competitive” model (see Row [1] of Table 1.2) is the only hypothesis predicting a
negative correlation between union presence and training and lower training
returns for union-covered compared with non-union-covered workers. Moreover
the hypotheses are not mutually exclusive. Higher job retention of union-covered
workers may be at work in imperfectly competitive labour markets. And

apprenticeships may go hand in hand with oligopsonistic labour markets.
1.8.2 Minimum wages

With competitive labour markets, human capital theory predicts that the
introduction of a minimum wage will reduce investment in training by covered
workers who can no longer contribute to training costs through lower wages (see
Rosen, 1972). If the labour market for the low paid is competitive and workers are
not credit constrained, a minimum wage will reduce training. In the absence of
binding training contracts for workers, a minimum wage provides a floor below
which wages cannot fall. Thus lower wages cannot be used as a means of allowing
workers to finance general training, or to facilitate worker-firm sharing in specific

training investments.

24 This emphasizes the importance in empirical work to control for potential self-selection into training as well as

potentia self-selection into union coverage. However, in many EU countries union coverage is attached to the job
rather than the individual, and thus the issue of selection is somewhat mitigated.
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But if the labour market for the low paid is imperfectly competitive or workers
are credit constrained, a minimum wage can increase investment in the general
component of training. Why is this the @ase? The basic rationale is provided by
oligopsonistic models — some of which were outlined earlier in this chapter -
predicting that firms may pay for general training. The oligopsonistic labour market
introduces a ‘wedge’ between wages and marginal product. And it can be shown
that the introduction of a minimum wage also acts as a type of wedge between
wages and marginal productivity. Thus it can actually increase general training
over a range of human capital and induce employers to train their unskilled
workers (Acemoglu and Pischke, 2003).

It is an empirical question as to which, if any, of these effects dominates
training incidence and volumes in the real world. The answer will depend on the
general-specific training mix, the existence of credit constraints on low paid

workers, and the degree of imperfect competition in the labour market.
1.8.3 Taxes and Social Security Systems

Average income and payroll taxes create a wedge between the gross wage paid
by the employer and the pay taken home by employees. The effect of the wedge
on training is likely to depend on whether the cost is borne by the employer or by
the employee. The simple bargaining model in Appendix 1C shows that — when the
outside option is not taxed- an increase in the average and marginal tax wedge

reduces the employer’s incentives to train.
1.8.4 Product market competition and deregulation

Deregulation increases competition in the product market and can affect
training in a number of ways. First, deregulation influences real wages and profits
after training, and reduces rents. Second, the higher competition induced by
deregulation increases productivity by forcing firms to improve efficiency and to
innovate. If innovation and skills are complements — see Acemoglu, 1997 - firms
have a higher incentive to train. By affecting the entry of firms, deregulation also
contributes to local agglomeration effects, which encourage the investment in
training®®. Third, the relative bargaining power of workers can fall, because of the
higher risk of involuntary turnover and plant closure associated to more product

market competition. We illustrate the relationship between training and

25 See Brunello and Gambarotto, 2004, and Brunello and De Paola, 2004.
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deregulation by using the model of imperfect competition developed by Blanchard
and Giavazzi, 2003, in the Dixit - Stiglitz tradition. We use as a measure of product
market competition a parameter reflecting the degree of substitutability between
available products. The greater this degree, the more competitive the product
market.

We show that, in the general symmetric equilibrium with no entry, when the
bargaining power of workers is constant and we ignore its effects on productivity,
more deregulation reduces the marginal benefits of training by reducing rents.
Therefore, training falls. Deregulation, however, affects productivity. By inducing
more competition, innovation and a stronger quest for efficiency, deregulation also
contributes to increasing the marginal returns to training. Moreover, if the higher
risk of dismissal associated to deregulation induces workers to accept wage
concessions, then the bargaining power of workers declines. These two effects can
compensate the negative impact of lower rents and contribute to generate an

overall increase of training *°.

1.8.5 Schooling institutions

The variation of school design — especially of secondary schools — can affect
training outcomes, given the complementarity between education and training.
Countries differ in the degree of stratification of secondary education and in the
importance of tracking. The design of secondary schooling systems varies
considerably across European countries, and an important dimension of such
variation is the relative importance of vocational and general education. While
comprehensive schooling systems which mix general and vocational education are
typical of the UK, stratified systems, with a much more marked separation of the
vocational and general track, are widespread in Germany. The rest of the major
European countries lie somewhere in betweerf’. It is an open question as to
whether a more stratified schooling system is conducive to higher training
outcomes than a more comprehensive system. If vocational schools in stratified
educational systems produce very specialized skills that become rapidly obsolete in
the presence of technical progress, more training might be required to update

existing skills to match the new technical blueprints. On the other hand,

% |n contrast, the model in Gersbach and Schmutzler, 2004, predicts that training incidence is higher if
concentration is high, or competitive intensity is relatively low, or product differentiation is strong. The reason is
that they assume that the slope of the outside option function (and therefore of the wage function) increases with
product market competition.

%7 See Brunello and Giannini, 2004, and Brunello, Giannini and Ariga, 2004, for a discussion of these issues.
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comprehensive schools could produce skills that are too general, and which require

additional training to become operational.

Summary

For many years it was thought that human capital theory, based on the
assumption of a perfectly competitive labour market, fully explained who would
pay for general training. Stylized facts diverging from the theory’s predictions were
believed to be due to imperfections such as credit market constraints. And yet
some puzzles remained that could not be explained within this framework; puzzles
such as employers paying for general training in spite of potential poaching of
trained workers, and the lack of evidence of workers receiving wage cuts during
training.

Over the last decade, new ways of thinking in labour economics have
challenged this orthodoxy and begun to transform our ways of thinking about
work-related training. A growing literature argues that employers have market
power in setting wages — what is termed the new oligopsony. This oligopsony can
arise through product differentiation and through imperfect information (rather
than through the old definition of a monopsonist as being a single employer in a
labour market). And its proponents demonstrate that it can lead to simple and
plausible explanations of labour market phenomena that are otherwise regarded as
puzzles.

In the remainder of this book we use this framework to inform our empirical
investigation. We would emphasise that the traditional human capital approach
assuming perfectly competitive labour markets forms a useful and powerful
benchmark model. However, although the imperfectly competitive approach is still
being developed, it offers important new insights about work-related training and
conditions under which intervention in the labour market might be justified. In the
next chapter, we turn to an investigation of the extent and outcomes of training
across a number of countries, and document stylised facts across a number of

OECD countries.
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APPENDIX 1A

In two recent contributions, Acemoglu and Pischke, 1999a, 1999b, — AP from
now on — argue that it is through wage compression that trade unions and other
labour-market institutions induce firms to invest in general training. Using the
results in Booth-Zoega, 2004, we demonstrate that this condition is satisfied in a
much wider range of conditions even including compensation schemes — such as
piece rates — that are not commonly associated with wage compression.

Denote a worker’s inherent ability or productivity by Y. Then assume that
training adds to workers’ productivity (y) in an additive fashion where f (t ) is a

strictly concave function:
yt) = v+ 1(t) [1A-1]

Similarly assume that wages w, in the absence of training, can be denoted by W

where | (t ) is again a strictly concave function;
wt)=w+1¢) [1A-2]

andy and W can take any value. Profits from a worker having received training t

can then be written as
Pi)=yt)- wt)=v- w+(f(t)- 1 ¢)) [1A-3]

Here, absolute wage compression occurs if P’(0) = 0. Now denote the probability
that a worker stays on after training as (1-q), where q is the propensity to quit and

is taken to be a constant and independent of relative wages. The equality of the
expected marginal profit from training — given by (l- q)P'(t) — and the marginal

training costs c’'(t) — where c(t) is a strictly convex function and c(0) = O — gives

the optimal level of training t*:

Pi)=yt) wit)= - q)f't*)-1t*)]=ct*) [1A-4]
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It follows that t* > 0 if and only if P'(0) > 0 which implies f'(0)>1'(0).
Now, instead of assuming that training adds to both productivity and wages in

an additive fashion, suppose that it adds in a multiplicative or log-additive way. We

now change equations (1A-1) and (1A-2) so they become

ye) =y ft) [1A-1]
wt)=w ft) [1A-27]
where we have set f(t)=1(t) to emphasise that f'{t)=1"() for all values of t.

This makes the ratio of output to wages p(t) a constant and equal to y/W and

there is no relative wage compression by definition.

Booth and Zoega, 2004, argue that it is less plausible for inherent ability (or
skills) and acquired productivity through training to appear in an additive
(equations (1A-1) and (1A-2)) or a multiplicative fashion (equations (1A-1") and
(1A-2%)). The difference between (1A-1) and (1A-1") is simple. The first formulation
implies that inherent abilities and trained productivity are perfect substitutes, so
that the isoquants in the inherent ability-trained productivity (Y, f(t)) space are
downward-sloping lines. This is unlikely to be the case. The alternative
multiplicative formulation implies that they are imperfect substitutes, so that the
upper-contour set becomes strictly convex.

The firm’s profits from employing the worker become, under the multiplicative

formulation

PE)=yt)- wt)=(y- W)it) [1A-3]
and the first-order conditions with respect to training are now

(1-q)(y- W) f'(t *) =ct *) [1A-4']

It again follows that t* > O if and only if P'(O) > 0 — there is absolute wage
compression as emphasized by AP — but which now only implies y>W. Thus the

firm would benefit from increased training in the absence of relative wage
compression, and would be willing to pay for it. It follows that absolute wage

compression does not imply relative wage compression. Firms may be willing to
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train in the absence of relative wage compression — relative wage decompression
p’(0) < 0 not excluded.

We can make this point more succinctly as follows. Relative wage compression

is defined as dp(t )/dt >0 where p=% which implies that
Wi

wy' _Zw'y _w(y - w')-zw'(y- w) [1A-5]
W w

Since wW(t)30 and vy()3 wt) it follows that relative wage compression implies

absolute wage compression: y >w . However, absolute wage compression does

not have to imply relative wage compression.
While relative wage compression increases the level of general training desired
by employers, by no means does it constitute a necessary condition. To see this,

return to equations (1A-1") and (1A-2"). First substitute | (t) for f(t) in equation
(1A-2") and then insert the multiplicative functions of (1A-1") and (1A-2’) into the

expression for profits. This yields the firm’s maximand as:
max(1- q)[ Y (t)- Wl ¢)]- ct)

The first order condition now becomes, after adding and subtracting the term
wf't):

- ofly- W' +wlf en)-1'e9)=cer [1A-6]

where we assume that y>W and f(t)>| (t). Relative wage compression now
appears as the last term on the left-hand side of equation (1A-6). It is clear that,
while relative wage compression increases the level of general training desired by
employers, it by no means implies a necessary condition. This is because, even
when f(0) = | '(0) and there is no relative wage compression, there will still be
absolute wage compression since P’(0) > 0 through (y- W) f'(t) . Therefore the firm
will still be willing to pay for general training even with no relative wage
compression. However it is clear that, with relative wage compression

f (0) > | (0) the profitability of paying for workers’ training is increased.
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Relative wage compression is thus not a necessary condition for firms’
willingness to pay for general training, but instead a factor affecting how much
they are willing to pay. How important this factor is depends on the shape of the

training function f(t), the level of labour-market rigidity y- W, and the effect of
training on wages | '(t ) In contrast, absolute wage compression does constitute

such a necessary condition. However, absolute wage compression is a feature of

compensation systems such as piece rates, which one does not usually associate

with any form of wage compression.



41
APPENDIX 1B

Consider a static model of training investment with the following sequence of
events (see Acemoglu and Pischke, 1998, 1999a): in the first stage the firm
decides how much to invest in (general) training t and bears the training cost; in

the second stage the firm and the worker bargain over the wage w(t ) ; in the third
stage a random event e occurs, drawn from the distribution e~G(0,s ), which
affects the outside option available to the worker, v(t). Based on this event and

the previous stages of the game, the worker decides whether to quit or stay. If she
quits, the training firm cannot recoup the training costs. Both the firm and the

worker are risk - neutral. Since the labour market is frictional, f(t)>v() +e.

Turnover can only be voluntary and occurs when w(t ) £v(t) +e . Therefore we have

a) =1 ¢)[L- G(wet) - vt )] [1B-1]
where | is the rate of job offers, which we assume to be increasing in training -

because training has a positive signalling effect (see Autor 2001).

Using primes for first derivatives, the effect of training on turnover is

%: ! g§N¢(t )-v'e >§+' ‘Ol cw)- ve)] [1B-2]

Wages are set by Nash bargaining before the random draw on €. Since € is not

observed at the time of the bargain, the wage w cannot be indexed to the draw.

The worker earns expected wages W(t ) if employed and has an expected outside
option v(t) in the event of separation. The outcome of the Nash bargain is
wt)=@-b)f(t)+bvt) [1B-3]

where b is the bargaining power of the firm, from which we obtain

w't)- vit)=(- b)gf “t)- vt )3 [1B-4]
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Replacing (1B-4) into (1B-2), we notice that the first element in the right hand

side of (1B-2) is negative if 1- b>0 and there is absolute wage compression,

¢

PN
defined as zf (t)- v (t)§> 0. The overall derivative, however, cannot be signed a

€
&
priori.

Next consider the training decision taken by the firm to maximize expected

profits
Pt)=[1- ot)]b[ft)- wt)]- ct) [1B-5]

where c(t) is the total cost of training, which is paid by the firm when there is

absolute wage compression. The optimal choice of t yields
A, € ¢ N ¢ ¢
(L- @bgf (t)- v €)g- a Ob[fE)- vt)]=c'¢) [1B-6]
In the absence of positive externalities, the first best is attained if
¢ ¢
f t)=c () [1B-7]
The private optimum (1B-7) corresponds to the first best if

- q't)b[f(t)- vt)] = @- g)bv't) +[1- b +ab]f )

¢
which cannot be excluded if q (t) <O.

The presence of positive spillovers — due for instance to the complementarity

between training and innovation — affects the first best outcome. Letting
f'(t)+ F'(t) be the sum of private and social returns to training, the condition

above becomes

- q¢(t)b[f(t)- v(t )]:(1— q)bv¢(t)+[1- b +qb]f'(t) +F'(t)
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Perhaps more importantly, the private optimum can be higher than the social
optimum if the left hand side of the above expression is larger than the right hand

side. We summarize the implications of the model as follows
¢ ¢
if q=0; b=% v ({t)=0 q {t)=0, thereis no under-provision of training;

¢ ¢
if q30, b£l v ()30 and g ()23 O there is under-provision of training.

We have ruled out the case b =1, because in that case no firm would invest in
¢
training. Since training is general, we can exclude v (t)=0 and the former case.
¢
Therefore, a sufficient condition for under-provision is q ()3 0, which can be

¢
tested on data. If g (t)3 0, private optimum yields a level of training lower than

the first best. How much lower? It depends on the shape of the cost, turnover,

productivity and outside option functions.



Appendix 1C

Following Acemoglu and Pischke, 1999, consider a frictional labour market

where the firm has to decide the investment in training t . Let f(), wt) and c(t)

be productivity, the wage and the cost of training, which we assume to be borne

by the firm. Let f(0)=1, a useful normalization. Each employee in this firm quits

with exogenous probability q and receives in the external labour market the wage

v(t ) . With this notation, the firm’s profits are

Pt)=(- [f()- wt)]- ct) [1C-1]

i. Unions
Suppose that a union organizes homogenous workers and cares only about its

employed members. The representative union member has utility
ut)=@a- qw(t)+av(t) [1C-2]

Let the firm set the optimal level of training in the first step, and let the parties
bargain over the wage in the second step. Since training costs are bygones after
the investment, profits in the wage bargain are gross of training costs. Let the

outside option of the firm be zero and the outside option of the union be v(t).

Finally, define 3 as the relative bargaining power of the firm. With Nash

bargaining, the bargained wage turns out to be
wt)=bvt)+(@- b)f() [1C-3]

Backward induction implies that the (privately) optimal level of training is given by

(- a)blf ©)- v)|=c ) [1C-4]

where the prime is for the first derivative. Training is nonzero if the marginal
increase of productivity is higher than the marginal increase in the outside option.
This condition is called absolute wage compression (Acemoglu and Pischke,
1999b).
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Unions can affect optimal training by influencing turnover and the relative
bargaining power of the firm. Stronger unions have higher bargaining power, which
reduces 3 and training. Since they might also reduce turnover via more effective
voice mechanism, the overall effect of stronger unions on (employer — provided)
training is not clear-cut.

Next suppose that unions are strong enough to bargain over training
investment as well. Compared to the previous case, there is contemporaneous
bargaining both over wages and over training. It can be shown that the outcome of

the Nash bargain is

- 9lf ©)- vO)l=c ) [1C-5]
Since 3 is less than one, training is higher when unions bargain over it.
ii. Average and marginal taxes

Define individual utility as

utt) =[- g)wt) - Twet )]+ autt )] [1C-6]

where T(w(t)) is taxes, inclusive of social security contributions, w is the gross

wage rate and the outside option v is not taxed. Then the outcome of the Nash

bargain is

_gy={L-b)f +by

1C-7
1- b +bl : ]

w(l

where s is the average tax rate and | is the index of relative tax progression

1-T
1-s

. If training is decided by the firm, the necessary condition to maximize

profits is given by

Vs .t,1)=f{@ b)+bl]a-s)-b}- @- b)v'-[@a- b)+bl]c@-s)=0 [1C-8]

It 1t

if the second order conditions hold, then ﬂ_ <0 and Tﬂ_ >0.
S
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iii. Product market regulation

The notation used in this part of the Appendix is slightly different and follows
Blanchard and Giavazzi, 2003. Consider an economy populated by identical and
imperfectly competitive firms. The production function of each firm is simply

Y, =nj, where i is the index for firms and n is employment. Profits for each firm are
(p - W)Yit)- c(t), where p are prices, output depends on training and c is the

training cost. Let the average price P be normalized to 1. The firm sets training to
maximize profits; after training has been set, the firm and the worker bargain over
wages and prices (or employment). There is no turnover. The Nash maximand in

log terms is

W, =(1- b)log[(w, - v,)y |+b log(p; - w )y, [1C-9]

and the relationship between output and prices for each firm is
i =p° [1C-10]
where s is elasticity of demand with respect to the price. Deregulation increases s.

The maximization of [1C-9] with respect prices and wages yields

P =1+ my, [1C-11]

w =[1+ (1- b)nly [1C-12]
where m:il. In the symmetric equilibrium prices are equal to the average

S -

price. Hence, v=1/(1+nm) and w=[1+(1- b)m/@+m?%. Using these results in the

definition of profits before training we obtain

¢ [L+(1- b)mu

P(t) =81 o Hy(t )-ct) [1C-13]

28 Since the equilibrium is symmetric, we drop the subscript from now on.
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Let y, (t) be the partial derivative of the marginal productivity of training y' ()

with respect to m and assume this partial to be negative. Optimal training

requires

6 DI i m=o

If the second order conditions for a maximum hold, as we assume, then

S ST |
= =§gn->0
s|gnﬂ s:gnﬂ >

Therefore, deregulation (a decline in n) reduces training. Next assume that

b'(m) >0, so that the workers’ bargaining power increases with regulation. Then

N _brmirmb’ o € [r(- b

u
m @ +m)? ©) 81 1+m By”‘(t)

can be negative if b" and Y.t (t) are large enough.
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Chapter 2: Stylised facts about workplace training

The purpose of this chapter is to document stylised facts about the distribution
of workplace training in Europe (and, when possible, OECD countries) by looking at
the most recent cross-comparable datasets available in the scientific community.
When discrepancies emerge, we will also compare the picture that emerges from
these datasets with previous literature.

In which country are investments in training greater? How large are regional
differences within countries? How do employers and employees share the cost of
training? At face value, how much do employers invest in training? How does
training vary over the business cycle? What type of individual has a greater
propensity to take training and/or be trained by his/her employer? And once we
control for individual characteristics, how large are differences across countries?
These are the questions we address in this chapter. In order to do so, we will use
several large cross-country datasets that are available for OECD countries, such
as: i) OECD aggregate training data (OECD, 2004); ii) the Continuing Vocational
Training Survey (CVTS); iii) the International Adult Literacy Survey (IALS); and iv)
the European Community Household Panel (ECHP). These datasets are briefly
described in Appendix 2A.

The datasets we use in this chapter provide information that is essentially
complementary. OECD training data cover 30 OECD and European countries, but
provide only aggregate figures. The CVTS is an employer survey covering firms
with more than 10 employees in 25 European countries. As such, it provides
information on training firms and employer-paid training but little information on
trainees and no information on employee-paid training. The International Adult
Literacy Survey (IALS) is an individual survey covering many OECD countries.
Unfortunately, few European countries fall within the IALS country sample. In
addition, the IALS has limited information on the labour market status of trainees
(labour market status is measured after the training). None of these three sources,
however, has a longitudinal dimension. Whenever necessary, therefore, we will
resort to the European Community Household Panel (ECHP), which provides
comparable data on training participation for 13 EU countries.?® The disadvantage

of the ECHP is primarily on the fact that additional training information (financing,

29 All the 15 countries that belonged to the EU before enlargement are covered by the ECHP. However, we
exclude Germany, since German data exclude short training spells, and Luxembourg, due to sample size.
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duration, etc.) is of less good quality (since it is provided only for the last course
taken and training refers to a time interval the length of which can vary from
country to country and even from one interviewee to another (cf. Appendix 2A).
Conversely, its advantage relies in its large set of individual characteristics and its
longitudinal dimension.

We start in Section 2.1 by discussing measurement issues. Then, in Section
2.2, we look at cross-country and cross-region training patterns. Next, we focus on
training financing, looking particularly at how large is the share of training
investments paid for by the firm (Section 2.3), how training varies over the
business cycle (Section 2.4), and how it varies across different types of firms
(Section 2.5). Finally, in Section 2.6 we will turn the attention more specifically to
the employees and look at the impact of individual characteristics on the
probability of taking/receiving training. The chapter ends with a summary of the

key results.

2.1 Measurement issues

Training and, more in general, the stock of human capital is difficult to
measure. Initially, studies of training used labour market experience as a proxy for
general training and job tenure as a proxy for specific training. In the last two
decades datasets containing self-reported measures of training have increasingly
become available.®*° These datasets are typically based on household surveys such
as the Current Population Survey (CPS) and the National Longitudinal Survey of
Youth (NLSY) in the United States, in which respondents are asked whether they
participated in some form of training in a specific reference period. In addition to
household surveys, employer based (see Barron et al., 1987) and matched
employer-employee surveys (Lynch and Black, 2001, for example) are also slowly
becoming available. Finally there are a few studies that use administrative data
from a single firm (e.g. Bartel, 1995).

Most surveys collect flow measures of training, namely: the amount of training
over a specified calendar period (for example the previous 12 months, or the

period since a previous interview). In the CPS the reference period covers the time

39 An early attempt at measuring training more directly is found in the Michigan Panel Study of Income Dynamics
(PSID). Respondents were asked: “on a job like yours, how much time would it take the average new person to
become fully trained and qualified?’ This seems to measure a characteristic of the job instead of the amount of
training the respondent participated in.
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since the start of the job, which implies that if all reported training is specific this
question would measure the stock of training. Logically the amount of training that
is reported depends on the period covered by the training questions (e.g.
Loewenstein and Spletzer, 1998). The retrospective nature of these self-reported
training measures introduces, however, measurement errors because of
recollection problems. The measurement error is expected to increase both with
the span of time between the training spell and the interview, and with the detail
of the training questions. It is for this reason that training questions that measure
flows are probably more accurate than training questions that attempt to measure
stocks. Surveys often ask about training incidence, but increasingly try to measure
the length of training spells in an attempt to more accurately measure training
effort.

Training is almost inherently heterogeneous and some aggregation is therefore
inevitable. The aggregation implicit in the training questions varies between
surveys. The types of training measured by these surveys therefore vary and are
typically derived from the institutional setting, and often combine mode of delivery
and provider. The NLSY, for example, asks about: training followed at business
schools, apprenticeship programs, vocational or technical institutes, but also about
correspondence courses, formal company training run by the employer, military
training, seminars or training programs run at work by someone other than
employer, seminars or training programs outside of work, and training given by
vocational rehabilitation centres. It is not immediately clear to what extent this is
an economically sensible classification.®*

Related to these problems regarding the measurement of the time investment
in training, is the Bsue of cost. For example, if respondents are employees, they
are unlikely to be fully aware of the full opportunity cost of training (i.e. foregone
productivity) and, to the extent that the employer paid for training, they are also
unlikely to have information on the direct (monetary) cost of training.

The above illustrates the conceptual and practical complexity of collecting
information on training. The heterogeneity in training questions introduces
problems of comparability between surveys and even within surveys, particularly

across countries. For instance, Campanelli et al. (1994) note, from a study of both

31 Apart from formal training there is a growing interest in measuring informal training (e.g. Barron et al., 1997;
Fraziset al., 1996; Loewenstein and Spletzer, 1999).
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linguistic and survey data, that the interpretation of the term “training” varies
across groups in the population, in particular employers, employees, and training
researchers. Yet, little is known about the extent to which these conceptual
measurement problems lead to actual measurement error. The only quantitative
study to date hinting at this is Barron et al., 1997. These authors use data from a
matched employer-employee survey dataset to see to what extent employer and
employee responses are consistent. They find that correlations between worker
and establishment measures are less than 0.5 and that establishments report 25
percent more hours of training on average than workers do. On average, incidence
rates are similar between worker and establishment reports, although 30 percent
disagree on whether on-site formal training occurred. This suggests that training is
measured with substantial error.

One of the conclusions that emerges from these measurement problems is that
one needs being particularly careful when trying to document cross-country
variation in training, due to the idiosyncratic definition of the concept of training in
each specific survey. Early literature (see for instance OECD, 1993, Lynch, 1994,
Blinder and Krueger, 1996, and Acemoglu and Pischke, 1999) often resorted to
national surveys and compared aggregate training incidence across surveys to
infer the cross-country distribution of training. The above discussion suggests that
this approach must be handled with care. The extent of the problem is immediately
evident by looking at Chart 2.1, which compares training participation rates
obtained from the ECHP with OECD aggregate data.’? ECHP training participation
rates are about 3 on average of the participation rate in the OECD dataset and
this figure is significantly different from 1. In other words, a cross-country
comparison of participation rates made by taking some countries from the ECHP
and other countries from OECD data, would systematically underestimate the
relative training effort of the former countries with respect to the latter.

More on the positive side, however, we can observe that the correlation among
the two measures is high and the ranking of countries is approximately the same
in both OECD and ECHP data (with France and the Netherlands being the only two
countries with major differences across datasets)?® showing that certain cross-

country differences are persistent across surveys, and not all the information

32 All figures reported in this chapter refer to employed workers aged between 25 and 64 years, except when
differently specified.

33 Similar correlations are found also between ECHP, CVTS and IALS data. This is not surprising since OECD
data are constructed from CVTS and IAL S data (cf. Appendix 2A).
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contained therein is noise. This is reassuring and allows us to meaningfully proceed

in our analysis of training patterns using large cross-country datasets.

Chart 2.1 Comparison of training participation rates acr oss datasets
Percentage of employees taking some training in one year
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2.2 The distribution of training across countries and regions

In which country do employees take/receive more training? The most common
training measures in the literature are participation rates, that is the share of
employees receiving training in a given period, and training hours per employee.
On the basis of the OECD datasets, the largest available to us, Chart 1.1 in the
general introduction shows participation rates and hours per employee for 30
European or Anglo-Saxon countries in the second half of the 1990s. Annual
training participation varies between 10.8 per cent in Romania and 60.1 per cent in
Sweden while average annual hours per employee vary between 6.7 in Romania
and 36.1 in Denmark. The two measures are nonetheless strongly correlated. This
is due to the fact that training hours per participants are much more homogenous
across countries, varying between a low 43 hours in the United States to a high 80
hours in Ireland (Chart 2.2) with a coefficient of variation of 0.16 against 0.42 for

participation rates and 0.45 for hours per employee. Hence, with some notable
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exception, the relative position of countries is the same irrespective to the
measure used.

Scandinavian countries as well as France and New Zealand appear to be the
most training intensive countries (with participation rates above 45 per cent and
more than 30 hours per employee). The United Kingdom could be added to this
group as regards participation rate (50 per cent); but it falls behind by more than
one standard deviation in terms of hours of training (23 per employee). A similar
fate occurs to the US, which is about one standard deviation above the mean in
terms of participation rates (41.4 per cent) and just below the mean in terms of
hours of training per employee (17.9). At the bottom of the distribution we find
several Eastern European countries (Romania, Poland, Lithuania, Latvia, Bulgaria
and Hungary) and, just above, the group of Southern European EU countries

(except Spain).

Chart 2.2 Trainina participation and trainina hoursper participant in OECD countries
Percentage of employees taking some training in one year and average annual hours per participant
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Source: OECD (2004) based on IALS and CVTS, see appendix for the methodology.

Overall, we find that, irrespective to the measure considered, training varies by
a factor of 6 between the least and the best performing country. This reduces to 3-
3.5, if we focus on the EU before the enlargement (EU 15 hereafter). But does
looking at the distribution of training by country suffice to provide an accurate
picture of the geographical distribution of training? To answer this question in a
very descriptive manner, Chart 2.3 provides the distribution of training by region

for selected EU countries using the 1997 wave of the ECHP and the most
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disaggregate available decomposition (NUTS 2 for the UK, Portugal, Sweden and
Finland; NUTS 1 for all other countries).

Care must be taken in interpreting these figures, since distributions at NUTS 2
level are obviously more disperse than at NUTS 1 level. Taking this into account,
however, one fact strikes: regional dispersion of participation rates is somewhat
negatively related to the country average. In Finland and, especially, Sweden there
is in practice no regional variation. Conversely, Italy, Greece and Portugal are by
far the countries with the greatest disparities. In Italy, the best performing region
(Nord Ovest) trains six times more frequently than the least performing one
(Abruzzo-Molise). In Portugal, training varies across regions by a factor of 4
(although these statistics are based on a NUTS 2 classification). These figures are
remarkable if compared with the cross-country variation in training participation
rates shown in Chart 2.1.

The variation in the distribution of training across regions within a country can
be explained at least in part as the result of the interaction between the density of
local economic activity and the training decisions of firms. In two separate
empirical investigations of the UK and Italy, Brunello and Gambarotto, 2004, and
Brunello and De Paola, 2004, show that in both countries more agglomerated local
areas are characterized by lower training participation. They explain this result as
the outcome of the trade-off between turnover and poaching effects and pooling

externalities associated to the diffusion of knowledge.

Chart 2.3. Dispersion of training participation ratesin EU countries, by region
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Panel B. Nuts 1 regions, Italy and Spain
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Panel D. Nuts 2 regions, United Kingdom
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Source: ECHP.

2.3 Who pays for training?

As discussed in Chapter 1, in the standard theory of human capital, employers
and employees share the cost and benefits of training when training is firm-specific
(and/or training is general but there are multiple skills and each firm employs a
specific-combination of skills, see Lazear, 2003). When training is perfectly
general, employees will pay for the full cost of training if the labour market is
competitive, while employers might pay for part or all of it if labour markets are
imperfectly competitive.

In Chart 2.4 we decompose the number of training courses according to
whether they are (or they are not) partially paid for or provided by the employer
(employer-sponsored hereafter) in 16 OECD countries using data from the IALS.
Panel A shows that, on average, 80% of vocational training courses are paid for or
provided by employers. Although cross-country variation is large, in all countries at
least 50% of vocational training courses are employer-sponsored. A similar pattern
emerge in the ECHP, where on average 72% of the training courses on which we
have information on the source of financing®® is employer-sponsored (see Table

A2.1 in the Appendix). According to IALS data, a large majority of employer-

34 |n the ECHP the information on financing is reported for the last course taken only.
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sponsored training courses (93% on average, with little cross-country variation) is
also reported to be entirely financed by employers (see Table A2.2 in the
Appendix).

Decomposing the number of courses by source of finance, however, overstates
the share of training investment borne by firms. Employer-sponsored courses are
in fact shorter than non-sponsored ones. In the same IALS country sample, non-
sponsored vocational training courses are about twice as long as employer-
sponsored ones (see Table A2.3 in the Appendix). Even in the country where the
two distributions are less different (Switzerland), employer-sponsored courses are,
on average, 25% shorter than non-sponsored one 2°

When we decompose the volume of training by source of financing (Chart 2.4,
Panel B), it appears, however, that the degree of employer’s support is still large.
On average, 2/3 of employee training is reported to be employer-sponsored.
Furthermore in all but three countries (lreland, Italy and Switzerland) more than
half of the training volume is reported to be at least partially financed by the
employer.

When employers only are reported to pay for training, do they really bear the
cost of it? Or, are firms simple providers of training services and workers indirectly
pay for them by accepting a different wage pattern and accepting to be trained
outside normal working hours? Indeed, sharing the cost of training through lower
wages does not necessarily imply a nominal wage cut, which is relatively rare,
particularly in European countries (see Nickell and Quintini, 2002). Employees can
trade-off wage increases in exchange of training and newly-hired individuals can
be offered a contract with lower than usual pay — although possibly steeper
tenure-earnings profile — in exchange of current training or future training.

The existing empirical literature on training and wages during the training
period focuses mainly on the United States and, to a lesser extent, the United
Kingdom. We can distinguish two strands of research on the basis of the source of
data. Studies that used employer surveys are generally confined to cross-sections.
Autor (2001), using a cross-section of temporary help firms from the 1994 BLS
Occupational Compensation Survey, finds that temporary help agency do provide
their workers with nominally free computer skills training, that is inherently
general. This notwithstanding, workers share part of the cost of training by not

being paid during training: almost without exception, training is given prior to or

% A similar pattern is also consistent across surveys. although the ECHP reports information on duration by
intervals, it emerges from Table A2.4 that the degree of employer’s support decreases with course duration
(certain countries are excluded due to missing data, see the Appendix for the description of the datasets).
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between assignments during unpaid hours with all direct costs paid by the
temporary help supply firm. Barron, Berger and Black (1999), using data from the
Employer Opportunity Pilot Project (EOPP), find that initial pay and training are
inversely related. However, the effect they found is small (doubling the proportion
of time spent on training leads to only 1.8 per cent of wage reduction) and
accounted for by the fact that employers do not have a significant propensity to
pay lower wages to newly-hired individuals that require more training than normal
but are ready to pay higher wages to those who require less training than normal
(because of previously accumulated transferable skills that can be used in the new
job). The drawbacks of their analysis are that i) they do not control for employer
effects and ii) they do not distinguish between general and specific training in their
analysis. By contrast, using the same data, Sicilian (2001) makes this distinction
and finds a stronger yet small effect (about 5 per cent in the case of fully general
training). The limitation of this study is however that, in order to control for firm
selection, the sample is reduced to those firms reporting information on at least
two workers and therefore estimates are driven by less than 150 individuals.

Recent empirical studies based on employee data have exploited the
longitudinal dimension of several individual datasets. For instance, for the United
States, Loewenstein and Spletzer (1998) consider 5 waves of the National
Longitudinal Survey of Youth (NLSY) and estimate a wage level equation that
allows for a dummy for job changes to control for match-specific effects on wages.
They find that uncompleted spells of training have insignificant effects on wages
(even in the case of off-site training courses). Booth and Bryan (2002) use the
same technique to estimate wage level equations for the United Kingdom on 3
waves of the British Household Panel Survey and find that next year's’ training has
a positive but insignificant impact on current wage, suggesting that employees do
not exchange training against wage moderation before training.

Overall, these studies find little evidence that workers pay for a large share of
training costs out of their wages. Obviously, the limit of these analyses is that if
workers pay out of their wages only for a small share of training costs,
measurement error may suffice to prevent finding a significant effect of current or
future training on average hourly wages reported for a given year. Nevertheless,
the evidence discussed in this section suggest the following conclusions: i) workers
do not pay for most of the cost of employer-sponsored training out of their wages,

ii) the evidence that workers accept lower wages to co-finance training is very
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limited and not robust; iii) there is some evidence that they may accept to be
trained outside normal working hours, at least under certain circumstances.®®

This cautiously suggests that the degree of employer’s support that is reported
in surveys can be considered an imperfect but not thoroughly unreliable proxy of
employer’s true investment in training. Hence, from the fact that, at face value,
most training is employer-sponsored, we can conclude that employers are major
players in the training market.

But how large are their investments in economic terms? As shown in Table 2.1,
training expenditures of European employers are reported to have been on
average 444 Euros per employee (in Purchasing Power Parity, with EU 15 as the
base) in 1999, on the basis of CVTS data®’ In EU 15 countries, this figure is
higher, being on average at 603 Euros, with Danish firms spending up to 1132
Euros per employee. Are these figures significant in economic terms? Most often
yes. In fact, they correspond to 1.7, 2.3 and 3 per cent of ttal labour costs, on

average, in EU 15 and in Denmark, respectively.

Chart 2.4. Share of employer-sponsored training
Panel A. Training courses
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36 Employer-sponsored training outside normal working hours is however more the exception than the rule in many
countries. For instance, Pischke (2001) reports that only 27% of training during leisure hours is at least partialy
financed by the employer.

37 Employers are likely to be more precise as regards to firm choices and characteristics than employees. For this
reason we resort entirely to the CV TS in this section.
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Panel B. Training volume
, b
Decomposition by source of financing of the volume of traini n,qa

O Employer-sponsored training B Non sponsored training

a) Datarefer to employed persons aged 26 to 65 years.

b) Datarefer to 1994 for Canada, Ireland, the Netherlands, Poland, Switzerland (German and French-speaking regions) and the United States, to 1996 for Australia,
Belgium, New Zealand and the United Kingdom, and to 1998 for the Czech Republic, Denmark, Finland, Hungary, Italy, Norway and the Italian-speaking regions of
Switzerland.

c) Annual hours spent in training undertaken for job or career-related purposes.

d) Flandersonly.

Source: IALS.

Country rankings by training expenditure follow closely those by participation
and hours, except in the case of Italy, which is much closer to the average of EU
15 countries in terms of spending per employee. This might reveal inefficient
spending by firms and/or that Italian firms invest in better quality but more
expensive training. While available data do not allow us to tell, the Italian
experience with apprenticeship training discussed in Chapter 5 suggests that the
former explanation goes at least some of the way in accounting for the observed

facts.

2.4 Are training investments pro-cyclical or counter-cyclical?

According to Hall, 2000, re-organisations take place during slack periods when
the cost of foregoing production to re-allocate resources is smaller. The case
studied by Hall concerns creation/destruction of job matches and search. However,
it can well apply to internal re-organisation, which usually requires long periods of
adaptation, learning and training before becoming again fully efficient.

The evidence that the propensity of firms to internally reorganise is counter-
cyclical is tenuous: for instance, Caroli and van Reenen, 2001, find that although
British firms tend to re-organise more frequently during periods of changing

demand patterns, they tend to do it equally often when demand rises or falls.



61

Conversely, French firms do not seem to be significantly sensitive to changes in

demand.

Table 2.1. Cross-country distribution of training expenditures by firms,
European countries

As a percentage of total Annual expenditure per
Country labour costs (%) Employee (Eur, in PPPs)
Audtria 13 365
Belgium 16 675
Bulgaria 1.0 134
Czech Republic 19 250
Denmark 3.0 1132
Edtonia 18 197
EU 15 2.3 603
Finland 24 698
France 24 753
Germany 15 506
Greece 0.9 223
Hungary 1.2 144
Ireland 24
Italy 17 563
Lavia 11 0
Lithuania 0.8 65
Luxembourg 1.9 592
Netherlands 2.8 875
Norway 2.3 666
Poland 0.8 97
Portugal 1.2 240
Romania 0.5 41
Sovenia 13 167
Span 15 385
Sweden 2.8 868
United Kingdom n.a 628

Notes: Data refer to training taken in 1999. The reference for the PPPs is the average of the EU15 (the values for
EU 15 are expressed in current Euros). Initial training is excluded. Source: CVTS.

In the case of training, however, there might be valid reasons for a pro-cyclical
pattern. For instance, unlike investments in physical capital, human capital
generated through training investments cannot be used as collateral (Piore, 1968).
Accordingly, the firm will have to finance its training expenditures by internal
profits, making it easier to do training investments during booms rather than
during downturns. In addition, accounting standards and fiscal systems do not
allow equal treatment of investments in physical and human capital. In fact
expenditures for physical capital formation can be inputed pro-rata in several years

as depreciations. This fact implies smaller fluctuations in the firm’s reported
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results, since only a proportion of large one-shot investments is reported in the
balance sheet in the year the expenditure is made. This is not the case of
expenditures in human capital that typically are treated as operating costs. This
difference of accounting treatment has two consequences: large training
investments might make the position of the firm making losses more fragile with
respect to shareholders; and the firm will not be able to make use of tax
deductions of training expenditures to the extent that it does not earn positive
profits.3®

Evidence from business surveys in Sweden reveals that large company
managers consider that training in their company has been historically affected by
their firm’s profit record. This piece of evidence is compounded by the fact that no
homogeneous opinion exists as regards capacity usage, with about equal fractions
of managers arguing that training is affected positively or negatively by capacity
usage (Hakanson et al., 2003). Yet, to our knowledge, little quantitative evidence
has been provided so far on objective data®®.

To shed some light on this issue in a very descriptive manner, we aggregate
data on training participation from the ECHP for the years 1995-2001. Then we
look at the partial correlation of training rates with, alternatively, the output gap —
the difference between current and potential output — and the unemployment
rate, both taken from the OECD database. In order to do so we estimate the

following simple log-linear regression model by OLS*°:

logY, =a, +a, +bX, +g.t +e; [2.1]

where Y is the training participation rate — in percentage points — in country c at
time t, a, and a, are country and year effects, X is, alternatively, the output gap or
the unemployment rate — both measured in percentage points — g t is a country-

specific time trend and e a random error. Country-specific effects and trends as

well as common time dummies are included to capture the evolution of training

38 In almost all OECD countries, human resource expenditures can be deduced from turnover before computing
the tax base. Few countries have also more generous systems (see OECD, 2003, and Chapter 5).

39 Sepulveda, 2002, studies US data and finds that training is weakly counter-cyclical.

40 Using a log-linear specification instead of a thoroughly linear one is equivalent to express changes in training
rates in percentages rather than percentage points. A thoroughly linear specification is likely to be inappropriate:
training participation varies in the ECHP between 5 and 70 percent (see Chart 2.1), so that the variation estimated
to be associated with one percentage point change in unemployment means completely different things in
countries as different as Portugal and Sweden. This qualitative argument is confirmed by Breusch-Pagan tests for
exponential heteroskedasticity, which turns out always significant in thoroughly linear specifications. As a
sensitivity analysis we consider also logit and inverted normal transformations of the training participation rate,
estimating them alternatively by OLS and WLS. Results, available from authors upon request, are robust across
methods and specifications.
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over time for reasons that are unrelated to the business cycle (but that can be
correlated with changes in unemployment or output gap within a relatively short
sample window). A negative (resp. positive) estimated coefficient for the output
gap (resp. unemployment) suggests a countercyclical behaviour of the training
rate. The opposite holds for a positive (resp. negative) coefficient.

Results shown in Panel A of Table 2.2 suggest a negative sign for the output
gap and a positive one for the unemployment rate, consistent with the counter-
cyclicality hypothesis. A one percentage point increase in the output gap is
estimated to be associated with a reduction in training participation by about 3-
6%. Similarly, a one point increase in the unemployment rate is estimated to be
associated with a 3-5% growth in training participation.

In Panel A we look at total training. But the theoretical conjectures discussed
above focus essentially on the behaviour of firms. It seems natural, therefore,
repeating the same experiment on employer-sponsored training only. This is done
in Panel B. The coefficients of interest are now always estimated to be significant,
at least at the 5 percent level.*' The estimated effects are also stronger. A one
percentage change in the output gap (resp. the unemployment rate) is estimated
to be associated with about a 4-8% (resp. 6%) change in training participation.

Since the reference period for training in each wave is longer than 1 year (see
the Appendix) and may therefore overlap with the period of the previous wave, we
run the risk of double counting training spells. We could try to solve this problem
by using the starting dates of any training spell, but this information has a lot of
missing values in the data, and is available only for some of the countries in the
sample. Rather than losing information or adjusting counts in an ad-hoc way, we
ignore double counting in the main regressions. Nevertheless, we perform a
robustness check which compares our results with those obtained from a reduced
sample which only retains odd years, thus eliminating the possibility that relatively
long training spells are counted twice by definition. Results from these experiments
are presented in Table A2.5. The pattern found through the main regressions is

essentially confirmed.*?

4! Sweden is eliminated from this sample due to lack of ECHP data on training financing for this country.

42\ second problem that we have in our datais that the routing of the questions on training in the UK questionnaire
changed in 1998. We therefore re-run our experiments by eliminating UK after 1998 from the sample. No significant
variation of estimated coefficients emerge (results available from authors upon request).
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Table 2.2. Variation of training over the business cycle 1995-2001.
Panel A: Total training

@ @ 3 4 ©) ©)
-0.028** -0.029 -0.061**

Output gap (0.013) (0.019) (0.028)
Unemployment 0.046*** 0.030* 0.035**
rate (0.010) (0.015) (0.017)
Country dummies yes yes yes Yes yes yes
Country-specific yes yes yes yes
trends no No
Time dummies no no yes No no yes
Number of
observations 83 83 83 83 83 83
R-sgquared 0.96 0.98 0.98 0.97 0.98 0.98

Panel B: Employer-sponsored training

() ) ©) (19) (11) (12)
-0.045*** -0.053** -0.077**

Output gap (0016) (0023  (0031)
Unemployment 0.062+** 0.058*** 0.058***
rate (0.012) (0.018) (0.021)
Country dummies yes Yes yes Yes yes yes
Country-specific Yes yes yes yes
trends no No
Time dummies no No yes No no yes
Number of
observations 83 83 83 83 83 83
R-squared 0.93 0.97 0.98 0.94 0.97 0.98

Note: OLS with log-linear specifications. Robust standard errors in parentheses. ***, ** *: gignificant at the 1%,
5% and 10% level of confidence, respectively.

2.5 The distribution of training investments across firms

Are all firms equal in their propensity to train? And if not, which firms do invest
more? And how much do they invest? To investigate these issues Chart 2.5 shows
the distribution by firm size of participation rates, hours and the two measures of
training expenditure considered above.

The first fact that emerges from the Chart is that large firms train more than
small ones. This is not surprising for several reasons: i) the collection of
information, the definition of a training plan and the establishment of a training
facility involve fixed costs and scale economies; ii) small firms might find more

difficult to replace a worker who temporarily leaves for training; and iii) small firms
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might have fewer opportunities to fully reap the benefits of training through
internal reallocation of workers.

Small firm employees receive on average 6.8 hours of training less than their
large firm peers and have a participation rate smaller by 20 percentage points.
This is reflected in employers’ expenditures. On average, expenditures on total
labour costs are 1 percentage point greater in the case of large firms. However,
the cross-country variation of training is far smaller in the case of large firms than
in the case of small firms: in the latter case the coefficients of variation are .71,
.68, .56 and .85 for participation, hours, expenditure on labour cost and
expenditure per employee, respectively, while in the former they are .38, .42, .39
and .62, respectively. In other words, large firms are relatively similar across
countries as regards training, and the difference in training rates across countries
is mostly due to the behaviour of small firms as well as to the distribution of firm
size within countries. Indeed, countries with the greatest percentage difference
between krge and small firms (such as Portugal) are concentrated at the bottom
end of the cross-country distribution of training, irrespective of the measure of
training employed.*?

The distribution by size in the UK is worth mentioning. In contrast with all other
countries, this is essentially flat, especially in terms of hours and spending. As a
consequence, the UK ranks below the EU 15 average in the distribution of large
firms (except in the case of participation rates) while being at the top in the case
of small firms. This is more evident when looking at spending: with an equivalent
of 513 Euros per employee, the UK ranks just higher than Portugal and Greece,
within EU countries, in terms of spending of large firms.

A similar pattern of cross-country distribution of inter firm differences can be
found as regards to innovation and adoption. Chart 2.6 plots training participation
rates in firms that introduced (resp. did not introduce) new products or processes
in the same period. In fact, although innovative firms have on average
participation rates that are 15 percentage points higher, innovative and non
innovative firms are not very different in training intensive countries (for instance,
in Scandinavian countries, the average difference in participation rates is only 11.8
percentage points). By contrast, these differences are huge in less training

intensive countries (up to 33 percentage points in Slovenia, and 22 in both

3 Interestingly, there is a strong negative correlation between this percentage difference and the average level.
Correlation coefficients are -0.90, -0.82, -0.71 and -0.65 for participation, hours, expenditure on labour cost and
expenditure per employee, respectively.
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Bulgaria and Portugal). Again, it is mainly the difference across non-innovative

firms which is to be blamed for the dispersion of training rates across countries.**

Chart 2.5. Employers investment in training, by firm size
Panel A. Training participation
Share of total wage and salary employees who receive employer-sponsored training®
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44 This relationship between innovation and training is not only due to the fact that large firms tend to be more
innovative than small firms (see Table A2.6 in the Appendix).
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Chart 2.5. Employers' investment in training, by firm size (cont.)
Panel C. Training expenditure as a percentage of total labour costs
Employers expenditure in training as a percentage of total labour costs'

- Firmswith 250 or more employees - Firmswith less than 50 employees A Average of al firms
4
35T
3+
25T
4
15T
14
05 T
04
x U] S =z Q z o] 2 = = € z c K © = El ke o] 2 8
5 ¢ ¢ 5 ¢ 5 S g5 f E 5 5§ & § § 8 % § § £ § ¢
£ 8 2 c [ © o a 2 > £ [ S > c £ 2 4 ] <] £
S S = iT g = [ £ o] 5 I o =] S = G} £ a S
a £ o o 15 @ 3 @) I c a £ e
[7} K= §
z S =]
N
8
Panel D. Training expenditure per employee
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a) Datarefer to training taken in 1999. The reference for the PPPs is the average of the EU15 (the values for EU 15 are expressed in current Euro). Initial training is excluded. Labour cost is not available for the UK.
The decomposition by size for Estonia, Latviaand Norway is not always available.
Source: CVTS.
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Chart 2.6 Training participation in innovative and non-innovative firms

Share of total wage and salary employees who receive employer-sponsored training’
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a) Datarefer to training taken and innovation introduced in 1999. Initial training is excluded.
Source: CVTS.

2.6 Training differences across employees

In the previous sections we have treated employees as if they had the same
probability of receiving training. By contrast, in this section, we look at the
distribution of training among employees with different observable characteristics.
In order to do so in a synthetic way we estimate a simple reduced form model of
the probability of training as a function of different individual, job and firm
characteristics on the basis of ECHP data from 1995 to 2001 (see Appendix 2A for
details on the selection of the sample).

We characterize the empirical relationship between training and individual

characteristics with the following probit specification

ProbTi; =1} =F (a¢ +ac + Xitb) [2.2]

where T is the training event over the reference period, a, and act are country

and country by year effects (for years other than 1997, which is taken as

reference), X is a vector of time varying individual, job and firm characteristics, i is
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the index for individuals, c for the country, t for time, and F is the cumulative
normal distribution.

Since we pool all available observations over countries and time, we include
country and country by time dummies to capture all time varying and country—
specific factors, such as those due to institutions (see Chapter 3) and nation-wide
policies (see Chapter 5), which could affect both co-variates and training. These
dummies also pick up differences in the interpretation of the training question,
which could vary across countries because of language as well as broad cultural
and social reasons. Country by year dummies also capture the variation of training
over the business cycle.

A potential drawback of specification [2.2] is that the random error e could
include an unobserved individual effect f. If this is the case, we can distinguish
between two alternatives: (i) the individual effect is both independent of the
regressors in [2.2] and normally distributed; (ii) independency or normal
distribution or both fail to hold. As a first approximation, which seems suitable to
simply describe the main patterns, we assume the former to be the case.’*® Table
2.3 presents estimation results for the probability both of taking any training and
of receiving employer-sponsored training as a function of educational attainment,
gender, tenure, marital status, age (divided in four classes), public/private sector
employment, part time/full time status, type of contract (fixed term, casual job
and other, with permanent job as the reference), country, industry, firm size and
occupation. All time-varying variables are lagged. The table reports average partial
effects, that is the deviations in the participation to training from the reference
individual (indicated in the table). Percentage point effects can be obtained by
multiplying reported figures by 100.

Results presented in Table 2.3 show that training increases with education and

skill-intensity of occupations, while it decreases with age.*® All these results are

45 Any parametric alternative to the pooled probit model remains somewhat arbitrary. First, there is no strong
justification for a specific distributional form. Second, the individual effect might not be time-invariant (due for
instance to unobserved firm characteristics that change from match to match — e.g. innovative firms are more
training intensive than non-innovative firms). Finally, parameters might be heterogeneous across several
dimensions (see for instance below) and a fully-specified model might require several interactions. For these
reasons, we prefer to stick with the simplest model in this descriptive exercise. The probit model applied to pooled
data does not estimate partial effects but average partial effects, obtained by averaging partial effects across the
distribution of the unobserved individual effect in the population (see Wooldridge, 2002). If we are interested in
estimating the partial effects of aregressor on the probability of training at =0, then the pooled probit does not do
the job. However, if we are happy with the average partial effect with respect to the distribution of f, as it is
usually the case, the pooled probit does the job.

48 Asregards tenure, we find a U-shaped curve: training is greater at low tenure and at high tenure, consistent both
with the view that initial training is often required at hiring to adapt workers' competences to the specificity of
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quite recurrent in the literature (see Asplund, 2004, for a recent survey).
Consistent with recent evidence (see e.g. Wooden and van den Heuvel, 1997, and
Arulampalam et al., 2004), we find that women have, ceteris paribus, a greater
probability of taking training than men, although the differences associated with
gender are small (0.6 percentage points). The same occurs for workers in the
public sector. However, their advantage with respect to small-firm workers (6.8
percentage points) is no larger than the advantage enjoyed by workers in firms
with more than 500 employees (7.7 percentage points). Conversely, as usually
found in the literature (see OECD, 2002), part-time and temporary workers
typically take training less often.

Even controlling for this relatively large set of characteristics, cross-country
variation remains large: a Danish employee has still a 20 percentage point greater
probability of taking training than a Portuguese. The estimated range of variation
among country effects is far greater than that estimated for educational levels (7.6
percentage points), age classes (6.2), firm size classes (7.7), occupations (13) and
industries (12.4). Indeed, the analysis of variance reveals that country effects
alone explain 45.9 per cent of the fraction of total variance explained by our co-
variates.*’ Yet, residual (unexplained) variance remains large. Part of this is due to
the persistence of training participation: the analysis of variance reveals that
simply including a dummy for training participation in the previous year as an
additional regressor raises by up to 28 per cent the fraction of the variance
explained by the model.

The comparison of estimates for total and employer-sponsored training is
instructive in many respects. When we focus on employer-sponsored training only,
the advantage of women disappears. Tenure is a far less important factor. To some
extent the same applies to differences by age and education. Conversely, firm size,
type of contract and marital status are far more important factors in the case of
employer-sponsored training. These patterns suggest that differences across
individuals are not homogenous with respect to the source of financing and that
certain gaps are concentrated in one form of financing. For instance, it is evident
from the estimates reported in Table 2.3 that women are ready to pay for their
own training more often than men but firms are not ready to train them more

often.

their new job (see e.g. Barron et a. 1999) and with the observation that further training is usually delayed
(Loewenstein and Spletzer, 1997). However, tenure is likely to be endogenous and we must be cautious in
interpreting these results.

47 The analysis of variance has been performed on a linear-probability version of model [2.2]. Complete results are
available from the authors upon request.
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In other words, women’s demand in the downstream training market*® looks
greater than that for men but this is not the case for the employers’ supply they
face. By contrast, this is not the case for older and low educated workers, whose
poor training rates seem at least equally due to demand and supply factors.
Similar patterns are found by Oosterbeek (1998), Leuven and Oosterbeek (1999)
and OECD (2003) in IALS data.

To explore this issue further, we estimate several tentative models*® of the
probability of taking non-sponsored training. Results are reported in the Appendix.
To start, we replicate the probit model [2.2] by substituting non-sponsored for
total or employer-sponsored training (Table A2.8, Panel A, first column). However,
given that those receiving employer-sponsored training are not a negligible subset
of the sample, selection problems are likely to be important for the non-sponsored
training equation. For this reason, we estimate also two alternative models that
simultaneously consider the probability of employer-sponsored and non-sponsored
training. In one of them, we take explicitly into account that employer-sponsored
and non-sponsored training are mutually exclusive categories by design®® and
estimate a trinomial logit model, with no training as base category (Table A2.8,
Panel B). Next, we assume that decisions about training financing are taken
sequentially: first, the employer decides whether or not to pay for training and
then, in the case he does not, the employee chooses whether or not to pay for her
training.

Under this hypothesis, non-sponsored training can obviously be observed only
for those individuals for whom their employer have decided not to pay. With the
same distributional assumptions as in [2.2], we can estimate this model as a

bivariate probit with censoring (Table A2.8, Panel A, second and third column).>*

8 The market for training can be broken into two sub-markets (see Stevens, 1994, 1999): upstream, employers
buy training services from a training provider; downstream employers re-sell these training services to their
employees, with the price for training hidden in wages. The price of the latter transaction might be even zero
when the employer bears all the cost. In the case of internal training, training provider and employer are the same
institution; in such a case the price of the upstream transaction is not observable and even ill-defined. Conversely,
in the downstream market, one can in principle distinguish between a well-defined supply (by the employer) and
demand (by its employees). Training outcomes then can be considered as the result of the reaction of supply and
demand to market and institutional incentives.
49 Care must be taken in interpreting the estimates: due to the small incidence of non-sponsored training (see
Table A2.2), they arelikely to be very imprecise.
%0 The source of financing is reported only for the last course taken in the ECHP, cf. the Appendix.
®1 The log likelihood of this model for the couple Ti=(E;,N;), where E and N stands for employer-sponsored and
non-sponsored training, respectively, can be written as follows:

[o] o] o
I =a log F(Zith)+ a log Fz(‘ Zith!Zith’r)+ a logF 2(‘ Zibe,- Zyby - r)

E =1 T,=(0,1) T,=(0,0)
where Z stands for the vector of covariates (including countryXtime dummies), F, stands for the cumulative
distribution of the bivariate normal and E and N are indexes whose interpretation istrivial.
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The importance of the selection issue can be seen by looking at the estimated
coefficients for firm size. In the probit model without selection, non-sponsored
training is estimated to decrease with firm size, pointing to the fact that, on
average, employees of small firms tend to pay for their own training more often
than what employees in large firms do. In the logit model, this pattern is already
more ambiguous, while in the bivariate probit model it disappears completely.
These results suggest that workers in small firms do not have a greater propensity
to pay for their training. They pay more often only to compensate for the lack of
employer support. In other words, they have the same demand for training as
workers in large firms but they are in short supply. Results from Table A2.8 do
confirm that women have a greater demand for training, perhaps due to training
needs at re-entry points in the labour market after career interruptions.

Not surprisingly, part time and temporary workers have the same demand as
full time and permanent workers, since these workers might regard their status as
temporary and seek to acquire new competences to qualify for better jobs. By
contrast, married workers, despite receiving more employer-sponsored training,
appear to have a smaller demand than their unmarried peers, possibly because of
liquidity constraints due to family responsibilities.

Finally, even taking selectivity into account, the estimated probability of taking
non-sponsored training decreases with age and educational attainment as steeply
as the estimated probability of receiving employer-sponsored training does,
confirming that employers’ discrimination is not, or at least not only, at the origin
of downward sloped training-age profiles and upward sloped training-education
profiles.

But do women, the educated and younger workers take also longer courses? Do
training duration gaps look like training participation gaps? By and large yes, as
shown by the results presented in Table A2.9 in the Appendix, obtained by
estimating Gaussian interval regression models of training duration.®®> The main
exceptions are the following: i) older workers tend to take much shorter courses,
when they participate, than their younger peers (workers aged more than 54 years

take courses that are on average two weeks shorter than prime-age workers); and

%2 The ECHP reports information on duration only by intervals (0-2 weeks, 29 weeks, and more than 9 weeks).
Since cut-off points between classes are known, the Gaussian interval regression model becomes the natural
generalisation to our data of the probit [2]. Itslog likelihood can be written as follows:

=4 logl- F(z,b/s)+  log(F((B- z,b)/s)- F((A- Z,b)/s))+ & logF((Z,b - 9)/s)

T=0 A<T, £B T.>9
(ABI {0,229}

where Z stands for the vector of covariates (including countryXtime dummies) and s for the variance of the
random disturbance.
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Table 2.4. Individual characteristics and training incidence. ECHP 1995-2001.
Average partial effects

All training Emp. spon. training

Upper secondary education -.021 **% (.003) -.011 **  (.002)
Less than upper secondary education -.076 *¥*%  (.003) -.053 ***  (.003)
Female .006 *x (.002) .002 (.002)
Tenure -.003 ***  (.001) -.001  ** (.001)
Tenure squared .000 ***  (.000) .000 *x (.000)
Married .004 (.002) .011 **% - (.002)
Age 25-34 .008 ***  (.003) .007 **x  (.002)
Age 45-54 -.022 ***x  (.002) -.016 ***  (.002)
Age 55-64 -.054 ¥ (.003) -.041 ***  (.002)
Public sector .068 ***  (.004) .068 **x  (.004)
Part time -.025 **%  (.004) -.027 **  (.003)
Fixed term contract -.024 ***%  (.005) -.034 ***  (.004)
Casual job -.057 ***  (.008) -.063 ***  (.005)
Other type of contract -.026 % (.008) -.021 ***  (.007)
Denmark .064 **%  (.012) .031 ***  (.010)
Netherlands -.141 % (.003) -.119 ***  (.002)
Belgium -.107 ***  (.004) -.089 ***  (.003)
France -.118 ***%  (.004) -.095 **  (.003)
Ireland -.119 **%  (.004) -.096 ***  (.003)
Italy -.144 ¥ (,004) -.118 ***  (.003)
Greece -.146 **%  (.,003) -.113 **  (.002)
Spain -.092 ***  (.006) -.089 ***  (.004)
Portugal -.156 *¥*%  (.004) -.125 ***  (.003)
Austria -.074 **x - (L006) -.072 ¥+ (.004)
Finland .010 (.009) -.003 (.007)
ISIC C+E .024 ***  (.009) .036 ***x  (.008)
ISIC DA -.028 ***  (.006) -.014 @ ** (.006)
ISIC DB+DC -.069 ***  (.006) -.054 ***  (.005)
ISIC DD+DE -.028 ***  (.006) -.016 ***  (.006)
ISIC DF-DI -.005 (.007) .010 (.006)
ISIC DJ+DK -.018 ***  (.006) -.007 (.005)
ISIC DL-DN -.015 ***  (.006) -.001 (.005)
ISICF -.050 ***  (.005) -.031 **  (.005)
ISIC G -.018 ***  (.005) -.004 (.004)
ISICH -.049 ***  (.006) -.040 ***  (.005)
ISIC | -.015 **%  (.005) -.002 (.004)
ISICJ .055 **%  (.007) .069 ***x  (.007)
ISIC K .000 (.005) .011 ** (.005)
ISICL .004 (.004) .014 **x  (.004)
ISICM .003 (.004) .007 * (.004)
ISIC O-Q -.015 ***  (.005) -.008 (.005)
Firm size: 50-99 employees .033 ***  (.005) .041 *** (.005)
Firm size: 100-499 employees .054 ***  (.004) .057 **k(.004)
Firm size: 500 or more employees .077 ***  (.005) .083 ***  (.005)
Legislators, senior officials and managers | .063 *** (.006) .057 *** (.006)
Professionals .056 % (.006) .047 ***% (.005)
Technicians and associate professionals .057 ***  (.005) .050 **k (.004)
Clerks .016 ***  (.004) .011 ***x  (.004)
Skilled agricultural and fishery workers -.049 el (.014) -.049  *** (.012)
Craft and related trades workers -.033 **%  (.004) -.026 ***  (.004)
Plant and machine operators and assembleg -.038 **%  (.004) -.032 ***  (.004)
Elementary occupations -.067 ***  (.004) -.056 ***  (.003)
Pseudo R-squared 0.2014 0.2133

Observations 165188 163386

Notes: Each regression includes a constant and countryXyear dummies. Country dummies shown above refer to 1997.
Observations are weighted by ECHP longitudinal weights. The reference individual is a male full time single British
employee aged 35-44 years with tertiary education, average tenure, tenure, working in 1997 under a permanent contract as
a service workers or shop and market sales workers for a private firm with less than 50 employeesin the health and social
work industry. One, two and three stars for the coefficients statistically significant at the 10, 5 and 1 percent level of
confidence respectively. Heteroskedasticity consistent standard errors in parentheses. See Table A2.7 for the list of

industries and industry codes.
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ii) parameter differences between the equation for total and employer-sponsored
training are often larger. In particular, the correlation between country-effects for
total and employer-sponsored training is extremely low (their Fisher and Spearman
rank correlation coefficients are only 0.29 and 0.12, respectively). Total training
durations are longer in Denmark and Finland and shorter in Greece and Portugal.
But the latter two countries move up to the third and fourth position, respectively,
in the ranking of durations of employer-sponsored training, just after Denmark and
Austria, while bottom performers are, in this case, Italy and Spain.

The models considered above assume that the effect of characteristics is
invariant across gender, skill groups and age. The discussion of demand and
supply patterns made above suggests that this might not be the case. For
instance, if greater training participation for women is due to their demand at re-
entry points in the labour market, we can posit that this effect should show up
especially among the elders. We look for differential effects by estimating separate
regressions by gender, skill and age group (results are reported in Table A2.10 in
the Appendix).

We define as high skilled labour those employees who in the year before the
survey were classified as professionals, technicians and craft workers, and as low
skilled labour the rest, except skilled agricultural and fishery workers that are
difficult to classify and therefore excluded. Furthermore, we define as young
individuals those aged between 25 and 40 and as old the rest. Only few estimated
coefficients are heterogeneous across groups. Tenure effects are less important for
men, for whom, by contrast, age plays a major role. Consistent with previous
literature (e.g. Nestler and Kailis, 2002), women receive comparatively less
training in certain medium/low-tech manufacturing industries (agro-food, textile,
metal products, and machinery and equipment not elsewhere classified, such as
household appliances and machine tools). Differences across occupations are
larger in the case of women and older workers. Finally, consistent with our
conjecture, women’s advantage emerges only among the skilled and older
workers. By contrast, young women — that is, women at ages when career
interruptions are more frequent — get training comparatively less frequently than
men. Interestingly, the latter pattern is essentially due to employer-sponsored

3

training:°® on average, the probability of receiving employer-sponsored training is

1.5 percentage points smaller for young women than for their male peers.

%3 Not shown in the table but available from authors upon request.
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As done before as regards firm size, we are interested in seeing how training
profiles by gender, age, education and type of contract vary across countries. We
therefore re-estimate model [2.2] by country and find the following (cf. Table
A2.11 in the Appendix):
Training-education profiles are always downward-sloped, except in
the Netherlands and Portugal.
The penalty for standard fixed-term contracts that we observed in
Table 2.3, seems to be driven by only four countries (Denmark, the
United Kingdom, Austria and Finland), where the training gap
between permanent and temporary workers is estimated to be above
4 percentage points.>* In all other countries the penalty, if any, is
contained within 1 percentage point.°®
The relative position of women varies markedly across countries. In
Anglo-Saxon countries, women take training, ceteris paribus, more
frequently than men by 2.5 percentage points. In Greece, the
opposite is true: being a woman in Greece reduce the probability of
training by 0.8 percentage points. Large negative coefficients (below
-1 percentage points), although not significant, are also estimated in
Austria and Belgium.
Age-training profiles are downward sloped in all countries. However,
the estimated training gap between younger and older workers is
smaller than 3 percentage points in Italy, Greece and Portugal, while
it is greater than 7 percentage points in Denmark, the UK, and
Finland. One would be tempted to conclude that in the least training
intensive countries age discrimination in the access to training is
smaller. However, this conclusion would be unwarranted. If we
rescale estimated gaps by the average training participation rate of
each country (cf. Chart 2.7), we see that countries such as Italy and
Greece appear to be far more unequal.
The cross-country distribution of “re-scaled” age-training gaps
correlates quite well with that of the employment rate of older
workers (cf. Chart 2.7).°° Of course a bivariate correlation is not a
causal relationship and indeed this pattern can be explained in two

opposite ways: i) training is a crucial determinant of the

% Estimates are however very imprecise, pointing to agreat heterogeneity.
%5 However, the penalty for atypical contractsis often large.
%6 Employment rates are from the OECD Database on Labour Force Statistics.
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employability of older workers, that are therefore more prematurely
expelled from employment in countries where they are trained
comparatively less frequently; and ii) the expected age of retirement
negatively affects the incentives of older workers to upgrade or
maintain their skills through training. Our finding above that training-
age profiles are equally downward sloped in the case of both
employer-sponsored and non-sponsored training, suggests that the
second explanation might be valid, at least partially: we can make
the conjecture that the greater the incentives to retire early the
larger the age-training gap. Chapter 3 will look at this issue in a

more systematic way.

Chart 2.7 Training age oaps and employment rate of older workers
Estimated training gap between workers aged 55-64 years and 25-34 years (in percentage of training incidence)
and employment rate of individuals aged 55-64 years (in percentage)
Estimated agetraining
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Source: OECD and own calculations on ECHP data.

Finally, as done before in the business cycle regressions, we check the robustness
of our main estimates to using only odd years and eliminating the last three waves
for the UK. In addition, in a separate exercise, we only retain individuals who are
present in consecutive years, independently of whether these years are two — the
minimum — or seven — the maximum. Overall coefficient estimates appear quite

robust to these variations.®’

%" Results are available from authors upon request.
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2.7 Summary

We summarize the results of this descriptive analysis with the following points:

Cross-country variation of training incidence and intensity in Europe is
large, with Scandinavian countries training up to six times more than
Eastern countries. Within-country regional variation is also large in
countries that are not training intensive, and can be as large as the
cross-country variation (in the case of Italy).

At face value, employers appear to be the main actors in the training
market. On average, the entire cost of 34 of the training courses is
directly paid by employers, and there is little evidence that employees
indirectly pay through lower wages. Employers’ training investments
are not negligible and can be as high as 3% of total labour costs (in
Denmark).

Employers’ investments in training exhibit a clear countercyclical
pattern. A one percentage point change in the output gap is estimated
to be associated with about a 4-8% change in participation in
employer-sponsored training.

Large and innovative firms train more than small and non-innovative
firms, with the UK being the only European country where this does
not hold. Cross-country variation among large and innovative firms is,
however, small. Therefore, aggregate cross-country differences are
essentially due to variation among small and non-innovative firms.
Training in Europe increases with education and skill-intensity of
occupations, while it decreases with age. The age-training gap is
negatively correlated with the employment rate of older workers,
reflecting either the impact of training on older workers’ employability
or the incentive of the expected retirement age.

Women take more training than men, but essentially because they
pay for their own training more often, while firms do not appear to
accommodate their greater demand for training. Quite the contrary,
women tend to receive less employer-sponsored training than men
when they are young.

Even when controlling for observable individual characteristics,
country effects account for almost 1/2 of the explained variation in

training participation. In fact, differences associated with country of
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residence remain, ceteris paribus, larger than differences associated
with industry, occupation, education, age and firm size. Other factors,
thus, concur in explaining the difference across countries. In the next
chapter, we will turn our attention to the role of labour and product

market institutions.
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Appendix 2.A

Description of the datasets

D IALS

The International Adult Literacy Survey (IALS) is an individual survey that was
carried out by the OECD and Statistics Canada in the 1990s (see e.g. OECD and
Statistics Canada, 2000). The survey asks whether the workers have received any
training or education during the 12 months prior to the survey, but it includes
details only about the three most recent courses (purpose, financing, training
institution, duration, etc.). Data refer to 1994 for Canada, Ireland, the
Netherlands, Poland, Switzerland (German and French-speaking regions), and the
United States, to 1996 for Australia, Belgium (Flanders only), New Zealand and the
United Kingdom and to 1998 for the Czech Republic, Denmark, Finland, Hungary,
Italy, Norway and the Italian-speaking regions of Switzerland.

In the IALS, there is a distinction between job- or career-related training and
training for other purposes. Furthermore, education and training courses are
divided into seven mutually exclusive categories: i) leading to a university
degree/diploma/certificate; ii) leading to a college diploma/certificate; iii) leading
to a trade-vocational diploma/certificate; iv) leading to an apprenticeship
certificate; v) leading to an elementary or secondary school diploma; vi) leading to
professional or career upgrading; and vii) other. In this chapter, only job- or
career-related training is considered. Moreover, in order to thoroughly exclude
formal education courses, only items iv, vi, and vii are retained in the definition of
vocational training courses, while items i, ii, iii and v are subsumed into the
category of formal education (used only in Table A2.4 below).

A limited set of demographic, job and firm characteristics is available in the
IALS. However, most of these characteristics have been recorded at the date of
the survey, thereby at or after the end of the reported training courses.

i) CVTS

The second Continuing Vocational Training Survey (CVTS), is an enterprise
survey covering establishments with at least ten employees. It was carried out by
Eurostat in 2000 in EU Member states, Norway and nine EU candidate countries
(Eurostat, 2000). It provides information on employer-sponsored training, which is

taken during the year prior to the survey, for employed persons, excluding
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apprentices and trainees (this makes figures for countries with a dual education
system — such as Austria and Germany — difficult to compare to other countries).

Training is defined as “courses which take place away from the place of work,
i.e. in a classroom or training centre, at which a group of people receive instruction
from teachers/tutors/lecturers for a period of time specified in advance by those
organising the course.”

The survey provides a large set of characteristics for the enterprises, but only
gender, training participation and total training hours for the employee.
iii) OECD Aggregate data

OECD aggregate data are obtained by aggregating and merging CVTS and IALS
data on both training participation rates and the log of training hours per employee
(OECD, 2004). The merging methodology is as follows. First, the aggregate cross-
country distributions stemming from surveys were standardised to have zero mean
and unit variance. Second, a cross-survey training index was constructed by
taking, for each country, the cross-distribution unweighted average of the available
standardised values. Third, final measures were reconstructed by multiplying the
cross-survey index by the average of the standard errors of the original
distributions and adding the average of their means.

Cross-country correlation rates of OECD aggregate data and the original CVTS
or IALS measures are very high (greater than 0.95 in all cases). Moreover,
regressing IALS or CVTS participation rates on OECD data without including a
constant, the hypothesis that the coefficient of OECD data is not significantly
different from 1 @annot be rejected at the 5% level. This holds only at the 10%
level in the case of hours.

iv) ECHP

All the regression analyses are based on the European Community Household
Panel (ECHP), waves 2 to 8 (1995 to 2001). As discussed in detail by Bassanini
and Brunello, 2003, and Arulampalam, Booth and Bryan, 2004, the ECHP is an
attractive source of information because it covers a significant number of European
countries with a commonly designed questionnaire.

The key question on training in the survey is: “Have you at any time since
January in the previous year been in vocational education or training, including any
part-time or short-courses?”. While this question is informative on training
incidence, it is silent on the duration of training spells as well as their source of

financing.
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The duration of the last training spell is reported in classes (less than 2 weeks,
2-9 weeks, more than 9 weeks). Unfortunately, the information on the duration of
training in the ECHP is completely missing for the Netherlands and Sweden, and
largely missing for the UK. Therefore, we exclude these countries in the whole
analysis of duration.

In a separate question, the respondent is asked whether the last training spell
was paid or provided by the employer. This information is, however, not available
for Sweden. For comparability with the previous empirical literature, we select our
sample as in Arulampalam, Booth and Bryan, 2004. In particular, we only consider
individuals (i) aged between 25 and 64 years and working at least 15 hours per
week; (ii) not employed in agriculture; (iii) present in at least two consecutive
waves; (iv) not in apprenticeships or in special employment training schemes.

Since the reference period of each wave may overlap with the period of the
previous wave, we run the risk of double counting training spells. We could try to
solve this problem by using the starting dates of any training spell, but this
information has a lot of missing values in the data, and is available only for some
of the countries in the sample. Rather than losing information or adjusting counts
in an ad-hoc way, we prefer to ignore double counting in the main regressions and
to perform a robustness check which compares our results with those obtained
from a reduced sample which only retains odd years, and therefore avoids double
counting by definition.

There is also the problem of omitted spells, which appears to be particularly
serious in Germany. German data in the ECHP are derived from GSOEP and
exclude many shorter training spells. We follow, therefore, Arulampalam, Booth
and Bryan, 2004, and drop this country from the whole analysis. Finally, in the
case of Sweden, no longitudinal information is available for Sweden, which will be

therefore omitted in all analyses requiring lagged variables at the individual level.
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Additional Tables

Table A2.1. Training participation rates by source of financing in the ECHP

Employer-sponsored
Country Total training Ratio

Training
Austria 25.33 20.78 82.05
Belgium 18.76 15.23 81.14
Denmark 53.21 48.55 91.25
Finland 43.50 39.20 90.12
France 15.56 14.20 91.30
Greece 6.96 6.14 88.14
Ireland 13.72 11.30 82.35
Italy 8.79 7.31 83.13
Netherlands 11.75 7.63 64.93
Portugal 5.11 4.10 80.34
Spain 19.98 14.09 70.53
UK 39.67 39.40 99.33
Average 23.97 17.25 71.97

Notes: All figures are in percentages and refer to 1997. Ratio = Emp.-sponsored training/Total training. Source: ECHP

Table A2.2. Percentage of employers-sponsored training courses that are entirely
paid by employers, selected OECD countries (IALS sample)

Country Emp-sponsored voc. training
Austraia 96.3
Belgium (Flanders) 03.2
Canada 89.4
Czech Republic 96.0
Denmark 978
Finland 85.4
Hungary 98.3
Ireland 935
Italy 91.8
Netherlands n.a
New Zealand 922
Norway 89.8
Poland 926.5
Switzerland 86.9
United Kingdom 99.0
United States 94.3

Notes: See Chart 2.4 for the year. n.a. = not available. Source: 1ALS.
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Table A2.3. Hours of training per participant and source of financing, selected
OECD countries (IALS sample)

Country Emp.-sponsored ' Emp-sponsored '+ Non sponsored ' Non sponsored
training education training education
Australia 63.2 134.1 110.8 245.5
Belgium (Flanders) | 735 232 102.0 289.3
Canada 614 125.8 153.4 411.8
Czech Republic 83.8 92.9 115.8 206.2
Denmark 81.3 273.6 192.2 487.1
Finland 54.2 120.8 246.4 546.6
Hungary 95.2 118.9 177.7 271.7
Ireland 85.1 298.3 179.0 420.8
Italy 55.3 29.7 944 356.2
Netherlands 88.9 249.6 166.2 258.8
New Zealand 68.8 180.8 183.2 381.3
Norway 779 229.4 226.8 655.2
Poland 75.0 1211 115.8 304.7
Switzerland 60.9 116.1 83.6 256.1
United Kingdom 50.0 223.4 131.4 288.8
United States 56.0 104.7 92.2 299.3

Notes: See Chart 2.4. Source: IALS.

Table A2.4. Ratio of employer-sponsored training to total training in the ECHP, by course
duration

Country 0-2 weeeks 2-9 weeks >9 weeks
Austria 94.40 83.44 59.34
Belgium 94.69 82.52 51.08
Denmark 93.93 92.00 78.88
Finland 97.15 93.29 60.74
France 94.87 92.35 77.55
Greece 94.63 96.05 64.90
Ireland 95.78 88.38 72.21
Italy 91.52 82.99 62.74
Portugal 94.87 76.76 66.38
Spain 88.27 88.06 48.96

Notes: Data refer to 1997. Source: ECHP.



84

Table A2.5. Variation of training over the business cycle, odd years only.

Panel A: Total training

@ @ ©) 4) ©) ©)
-0.036 -0.055  -0.095*
Ottput gap 0024)  (0050)  (0.046)
Unemployment 0.051*** 0.062** 0.069**
rate (0.012) (0.025) (0.027)
Country dummies yes yes yes yes yes yes
Country-specific yes yes yes yes
trends no no
Time dummies no no yes no no yes
Number of
observations 50 50 50 50 50 50
R-squared 0.96 0.98 0.99 0.97 0.98 0.99
Panel B: Employer-sponsored training
) ®) ©) (10) (11) (12)
-0.056* -0.087 -0.107*
Outtput gap (0030)  (0060)  (0.056)
Unemployment 0.063*** 0.082*** 0.086**
rate (0.016) (0.030) (0.036)
Country dummies yes yes yes yes yes yes
Country-specific yes yes yes yes
trends no no
Time dummies no no yes no no yes
Number
observations 47 47 47 47 47 47
R-squared 0.93 0.97 0.98 0.93 0.97 0.98

Note: OLS with log-linear specifications. Robust standard errorsin parentheses. ***, ** *: significant at the

1%, 5% and 10% level of confidence, respectively.
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Table A2.6. Share of total wage and salary employees who receive employer-sponsored
training in innovative and non-innovative firms, by firm size. European countries

10-49 employees 250 and more employees
Non-innovative firr Innovative firms | Non-innovative firr Innovative firms

Country

Audtria 25 40 29 40
Belgium 16 32 49 63
Bulgaria 2 18 10 33
Czech Republic 20 32 45 55
Germany 18 36 30 36
Denmark 48 46 56 4
Estonia 9 19 13 34
Span 6 14 31 45
Finland 32 47 46 58
France 22 29 57 62
Greece 1 7 5 29
Hungary 5 12 13 23
Ireland 18 3 50 58
Italy 7 18 33 49
Lithuania 3 9 8 20
Luxembourg 15 28 52 48
Lavia 5 15 10 22
Netherlands 34 43 33 47
Norway 39 52 45 56
Poland 5 17 16 32
Portugal 2 10 20 40
Romania 1 3 5 14
Sweden 46 60 61 71
Sovenia 9 23 24 56
United Kingdom 11 48 47 53

Notes: Data refer to training taken and innovation introduced in 1999. Innovative firms are defined as those
that introduced new products or processes. Initial training is excluded. Source: CVTS.

Table A2.7 List of industries used in the regressions

ISIC Rev.3 Codes Industry definition

C+E Mining and quarrying + Electricity, gas and water supply

DA Manufacture of food products, beverages and tobacco

DB+DC Manufacture of textiles, clothing and leather products

DD+DE Manufacture off wood and paper products; publishing and printing

DF-DI Manufacture of coke, refined petroleum/chemicals/rubber & plastic products
DJ+DK Manufacture of metal products, machinery and equipment n.e.c.

DL-DN Other manufacturing

F Construction

G Wholesale and retail trade; repair of motor vehicles, motorcycles

personal/household goods
Hotels and restaurants

Transport, storage and communication
Financial intermediation
Real estate, renting and business activities
Public administration and defense; compulsory social security
Education
Health and social work
-Q Other community, social and personal service activities; private households
employed persons; extra-territorial organizations and bodies

oz X« — I
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Table A2.8 Individua characteristics and training. Alternative models for sponsored and non
sponsored training.
Panel A: Probits for nonsponsored training with and without selection

Without selection With selectio.n. (on not receiving empl
sponsored training)

Non-spons. training Non spons. training | Emp. spon. training
Upper secondary education -0.12 *k - (0.02) -0.16  **  (0.02) | -0.06 * (0.01)
Less than upper secondary education -0.37 **  (0.03) | -0.46 ** (0.03) [ -0.32 ** (0.02)
Female 0.07 =  (002) | 008 = (0.02) | 0.01 (0.01)
Tenure -0.02 = (0.01) | -0.02 * (0.01) | -0.01 *  (0.00)
Tenure squared 0.00 o (0.00) | 0.00 o (0.00) | 0.00 b (0.00)
Married -0.12  **  (0.02) | -0.09 * (0.03) | 0.06 ** (0.01)
Age 25-34 0.01 (0.02) | 0.02 (0.02) | 0.04 ** (0.01)
Age 45-54 -0.07 =+ (0.02) | -0.11 ==+ (0.02) | -0.10 **  (0.01)
Age 55-64 -0.20  **  (0.04) | -0.30 ** (0.04) | -0.28 =  (0.02)
Public sector -0.02 (0.03) | 012 = (0.05) | 037 ** (0.02)
Part time 0.04 (0.03) | -0.03 (0.04) | -0.17 **  (0.02)
Fixed term contract 0.11 *k - (0.04) 0.03 (0.05) | -0.23 **  (0.03)
Casual job -0.02 (0.07) | -0.28 * (0.09) | -051 **  (0.06)
Other type of contract -0.05 (0.06) -0.09 (0.06) | -0.23 **  (0.05)
Denmark 1.49 =  (030) | 155 ** (0.33) | 0.16 ** (0.05)
Netherlands 1.45 *¥*  (0.30) | 0.72 (0.46) | -1.38 **  (0.05)
Belgium 1.27 = (031) | 070 * (0.40) | -0.91 **  (0.05)
France 1.00 =+ (0.30) | 0.46 (0.38) | -0.90 **  (0.04)
Ireland 1.10 ** - (0.31) | 051 (0.41) | -1.02 **  (0.06)
Italy 1.18 = (0.30) | 0.53 (0.43) | -1.21  **  (0.05)
Greece 0.51 (0.34) | -0.18 (0.43) | -1.41  *=*  (0.07)
Spain 1.59 ** (0.30) | 1.07 ** (0.41) | -0.77 **  (0.05)
Portugal 1.08 = (0.32) | 0.38 (0.45) | -1.45 *=*  (0.09)
Austria 1.42 = (030) | 1.00 * (0.38) | -059 ** (0.05)
Finland 1.29 ** (0.30) | 1.20 *** (0.33) | -0.02 (0.04)
ISIC C+E -029 = (0.07) |-020 * (0.08) | 019 * (0.04)
ISIC DA -0.24 = (0.06) | -026 ** (0.06) | -009 =  (0.04)
ISIC DB+DC -0.29 ** - (0.07) -0.34  *¥*  (0.07) -041  **  (0.05)
ISIC DD+DE -0.23 **k - (0.07) -0.25 ¥ (0.07) -0.10 * (0.04)
ISIC DF-DI -0.27 = (0.06) | -0.24 *+ (0.06) | 0.06  * (0.03)
ISIC DJ+DK -0.17 **  (0.05) | -0.18 *==* (0.05) | -0.04 (0.03)
ISIC DL-DN -0.24 *% - (0.05) -0.23  **  (0.05) 0.00 (0.03)
ISICF -0.32 ¥+ (0.07) | -0.36 ** (0.07) | -0.20 **  (0.03)
ISIC G -0.23 % (0.04) | -0.22 == (0.04) | -0.02 (0.03)
ISICH -025 = (0.06) | -032 * (0.06) | -0.27 = (0.04)
ISIC | -0.26 ¥+ (0.04) | -0.26 ** (0.05) | -0.01 (0.03)
ISIC J -0.23 == (0.06) | -0.07 (0.09) | 0.34 == (0.03)
ISIC K -021 = (0.04) | -018 *= (0.05) | 007 =  (0.03)
ISIC L -0.19 ** (0.03) | -0.15 **  (0.04) | 0.08 k- (0.02)
ISIC M -0.06 * (0.04) -0.04 (0.04) 0.04 x* (0.02)
ISIC 0-Q -0.16 = (0.04) | -0.15 ** (0.04) | -0.04 (0.03)
Firm size: 50-99 employees -0.11 **  (0.04) | -0.04 (0.05) | 0.21 *%(0.02)
Firm size: 100-499 employees -0.04 (0.03) 0.06 (0.05) | 0.29 ko (0.02)
Firm size: 500 or more employees -0.11 ** - (0.03) 0.04 (0.07) | 0.40 ¥ (0.02)
Legislators, senior officials and managers 0.01 (0.04) | 0.13 ** (0.05) | 0.29 *x - (0.02)
Professionals 0.07 * (0.04) 0.17 *¥*  (0.05) | 0.24 o (0.02)
Technicians and associate professionals 0.05 (0.03) | 0.16 ** (0.04) | 0.26 - (0.02)
Clerks 0.06 (0.03) | 0.08 ** (0.03) | 0.06 **(0.02)
Skilled agricultural and fishery workers -0.10 (0.15) | -0.19 (0.15) | -0.37 ** (0.12)
Craft and related trades workers -0.09 *»*  (0.04) | -014 ** (0.04) | -0.16 **  (0.03)
Plant and machine operators and assemblers -0.09 * (0.05) -0.15 **  (0.05) | -0.20 **  (0.03)
Elementary occupations -0.16 ¥+ (0.05) | -0.26 ** (0.07) [ -0.40 ** (0.03)
Pseudo R-squared 0.0931
Correlation coefficient -0.54 ** (0.20)
Observations 163386 163386
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Table A2.8 Individua characteristics and training. Alternative models for sponsored and non
sponsored training (cont.)
Panel B: Multinomial logit

Non-spons. training Emp. spon. training
Upper secondary education -0.31 *%(0.06) -0.11  *¥*  (0.03)
Less than upper secondary education -0.93 k- (0.07) -0.63  **  (0.03)
Female 0.17 **  (0.05) | 0.04 (0.02)
Tenure -0.05 ¥+ (0.01) | -0.02 ** (0.01)
Tenure squared 0.00 ki (0.00) 0.00 ** - (0.00)
Married -0.26 =+ (0.04) | 0.10 =+ (0.02)
Age 25-34 0.01 (0.05) | 0.06 ** (0.03)
Age 45-54 -0.19 ¥+ (0.05) | -0.18 **  (0.02)
Age 55-64 -0.56 ¥ (0.09) | -050 **  (0.04)
Public sector 0.09 (0.07) 0.68 k- (0.04)
Part time 0.03 (0.07) | -0.31 ** (0.04)
Fixed term contract 0.18 ki (0.08) -0.41  **  (0.05)
Casual job -0.18 (0.18) | -0.97 ** (0.13)
Other type of contract -0.15 (0.14) | -0.29 **  (0.09)
Denmark 4.30 ** - (1.01) | 0.36 *x(0.08)
Netherlands 343 *x o (1.01) | -246 *  (0.10)
Belgium 3.16 w0 (1.02) | -1.54 **  (0.10)
France 2.49 o (2.02) | -1.55 **  (0.08)
Ireland 271 *x o (1.03) | -1.78 = (0.11)
Italy 2.87 o (1.02) [ -220 == (0.09)
Greece 1.10 (2.11) | -252 *  (0.13)
Spain 3.94 Wk (1.01) | -1.24 = (0.09)
Portugal 2.58 ** (2.05) | -2.60 ** (0.18)
Austria 3.64 *x o (1.01) | -0.92 **  (0.08)
Finland 3.66 ¥+ (1.01) | 0.01 (0.07)
ISIC C+E -0.61 ** (0.18) | 0.34 *x o (0.07)
ISIC DA -0.55 % (0.15) | -0.18 ** (0.07)
ISIC DB+DC -0.68 ¥+ (0.18) | -0.86 *** (0.11)
ISIC DD+DE -0.54 =+ (0.17) [ -0.18 == (0.07)
ISIC DF-DI -0.58 ** - (0.14) | 0.08 (0.06)
ISIC DJ+DK -0.40 ¥k (0.12) | -011 ¢ (0.06)
ISIC DL-DN -0.55 ** - (0.12) | -0.04 (0.06)
ISICF -0.77 ** - (0.16) | -0.42 **  (0.07)
ISIC G -0.51 *+ - (0.09) | -0.07 (0.05)
ISICH -0.61 ** - (0.14) | -0.57 **  (0.09)
ISIC | -0.60 ** (0.10) | -0.05 (0.05)
ISICJ -0.36 * (0.15) | 0.57 *x (0.05)
ISIC K -0.44 ** (0.10) | 0.09 * (0.05)
ISIC L -0.41 ** - (0.08) | 0.12 *x - (0.04)
ISIC M -0.13 (0.08) | 0.06 * (0.04)
ISIC O-Q -0.34 ¥+ (0.10) | -0.10 * (0.05)
Firm size: 50-99 employees -0.22 ki (0.09) 0.37 *k - (0.04)
Firm size: 100-499 employees -0.01 (0.08) | 0.53 *%  (0.03)
Firm size: 500 or more employees -0.14 * (0.08) 0.72 * - (0.03)
Legislators, senior officials and managers 0.11 (0.10) | 0.52 *x - (0.05)
Professionals 0.23 *¥*  (0.09) | 0.46 *x (0.04)
Technicians and associate professionals 0.21 **  (0.08) | 0.48 *x o (0.04)
Clerks 0.14 * (0.08) | 0.12 *x - (0.04)
Skilled agricultural and fishery workers -0.30 (0.39) -0.68 ¥ (0.23)
Craft and related trades workers -0.28 *¥x o (0.10) | -0.32 **  (0.05)
Plant and machine operators and assemblers -0.29 **  (0.11) | -0.40 **  (0.05)
Elementary occupations -0.47 ¥k (0.12) -0.78  **  (0.06)
Pseudo R-squared 0.193
Observations 163386

Notes: In the probit model with selection (bivariate probit with censoring), individuals are assumed to be observed
paying for training only if they do not receive employer-sponsored training). Each regression includes a constant
and countryXyear dummies. Country dummies shown above refer to 1997. Observations are weighted by ECHP
longitudinal weights. The reference individual is a male full time unmarried British employee aged 35-44 years
with tertiary education, average tenure, tenure, working in 1997 under a permanent contract as a service workers
or shop and market sales workers for a private firm with less than 50 employees in the health and social work
industry. One, two and three stars for the coefficients statistically significant at the 10, 5 and 1 percent level of
confidence respectively. Heteroskedasticity consistent standard errors in parentheses. See Table A2.6 for the list
of industries
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Table A2.9. Individual characteristics and training duration. ECHP 1995-2001. Interval regression
models

All training Emp. spon. training
Upper secondary education -0.37 ko (0.12) -0.20 * (0.09)
Less than upper secondary education -2.43 ¥k (0.15) | -1.70  * (0.12)
Female 0.27 = (0.09) | 0.11 (0.08)
Tenure -0.08 =+ (0.03) | -0.01 (0.02)
Tenure squared 0.00 **  (0.00) [ 0.00 (0.00)
Married -0.04 (0.09) | 032 = (0.08)
Age 25-34 0.29 =% (0.11) | 022 =  (0.09)
Age 45-54 -0.74 % (0.09) [ -058 *==*  (0.08)
Age 55-64 214 = (0.14) | -1.73 *  (0.13)
Public sector 1.85 w0 (0.13) | 209 o (0.12)
Part time -0.50 % (0.16) [ -0.72 ==  (0.15)
Fixed term contract -0.43 ok (0.19) -1.18  **  (0.18)
Casual job -1.57 ¥k (0.41) | -2.62 = (0.41)
Other type of contract -0.81 ki (0.34) -0.77  * (0.32)
Denmark 0.99 w% (0.25) | 520  **  (0.31)
Belgium -4.43 *¥* (0.34) | 0.16 (0.31)
France -487 == (0.26) | -0.23 (0.41)
Ireland -493 = (0.40) | -1.50 **  (0.36)
Italy -6.34 % (0.33) | -2.67 ¥ (0.44)
Greece -842 ¥ (0.45) | 145 ** (0.34)
Spain -216 = (0.30) | -2.83 **  (0.56)
Portugal 773 % (0.56) | 1.55 **  (0.33)
Austria 279 %= (0.29) | 436 = (0.30)
ISIC C+E 0.60 = (0.27) | 0.89 = (0.24)
ISIC DA -0.84 = (0.28) | -0.41 (0.26)
ISIC DB+DC -2.15 ** - (0.35) -212 ¥ (0.34)
ISIC DD+DE -0.55 * (0.30) -0.30 (0.26)
ISIC DF-DI 0.17 (0.25) 0.63 *x o (0.23)
ISIC DJ+DK 0.18 (0.23) 0.30 (0.20)
ISIC DL-DN -0.01 (0.22) | 0.26 (0.20)
ISIC F -1.86 ** (0.30) -1.39 ¥ (0.24)
ISIC G -055 == (0.19) | -0.02 (0.17)
ISICH -1.80 ¥ (0.32) | -1.63  **  (0.30)
ISIC | -033 =+ (0.18) | 0.09 (0.16)
ISIC J 1.79 w% (0.23) | 205  **  (0.19)
ISICK 0.17 (0.20) | 0.33 * (0.18)
ISIC L 0.27 * (0.15) | 051 = (0.14)
ISIC M 0.47 ** - (0.16) 0.61 *x o (0.14)
ISIC 0-Q -0.12 (0.21) | -0.01 (0.19)
Firm size: 50-99 employees 0.93 ko (0.17) 1.31 * - (0.16)
Firm size: 100-499 employees 1.40 ko (0.14) 1.67 ko (0.12)
Firm size: 500 or more employees 1.82 *¥*  (0.15) | 2.23 *% - (0.13)
Legislators, senior officials and managers 2.10 ko (0.19) 1.92 ¥ (0.17)
Professionals 2.04 ko (0.18) | 1.69 *x (0.16)
Technicians and associate professionals 1.66 o (0.15) [ 143 ¥ (0.14)
Clerks 0.78 =% (0.16) | 054  **  (0.14)
Skilled agricultural and fishery workers -1.23 * (0.72) | -1.83 **  (0.70)
Craft and related trades workers -1.14 ¥k (0.19) | -0.97 * (0.17)
Plant and machine operators and assemblers -1.15 ¥k (0.20) | -1.09 = (0.18)
Elementary occupations -2.27 ¥ (0.23) | -2.19 = (0.20)
Leftcensored observations 107734 110571
Right-censored observations 4166 2690
Observations 130565 130305

Notes: The dependent variable is the number of weeks of training (or fraction of weeks). Each regression includes
a constant and countryXyear dummies. Country dummies shown above refer to 1997. Observations are weighted
by ECHP longitudinal weights. The reference individual is a male full time unmarried Finnish employee aged 35-
44 years with tertiary education, average tenure, tenure, working in 1997 under a permanent contract as a service
workers or shop and market sales workers for a private firm with less than 50 employees in the health and social
work industry. One, two and three stars for the coefficients statistically significant at the 10, 5 and 1 percent level
of confidence respectively. Heteroskedasticity consistent standard errors in parentheses. See Table A2.6 for the
list of industries
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Table A2.10. Individual characteristics and training incidence. ECHP 1995-2001. Average partial effects, by gender, skill group and age.

Males Females Skilled Unskilled Young ol

Upper secondary education -023 = (004) | -.024 =+ (004) | -.022 == (004) | -.023 ** (004) | -.029 == (004) | -.014 ** (.004)
Less than upper secondary education -.071 = (.004) -.084 **  (.005) -.083 **  (.005) -.069 **  (.004) -.086 **  (.004) -.065 **  (.004)
Female .015 *=*  (.004) -.002 (.003) -.012 *=*  (.004) .025 **  (.003)
Tenure -.001 (.001) -.007 *=*  (.001) -.004 ==+  (.001) -.003 *=*  (.001) -.004 == (.001) -.002 * (.001)
Tenure squared .000 (.000) 000 **  (.000) 000 **  (.000) 000 =  (.000) 000 **  (.000) 000 *  (.000)
Married 014 = (003) | -.004 (.004) | -.001 (.004) 007 =  (.003) .003 (.003) 011 **  (.003)
Age 25-34 023 =+  (004) | -008 * (.004) 010 *  (.005) 006 *  (.003) .003 (.003)

Age 45-54 -028 = (003) | -.011 ** (004) | -.019 *=* (.004) | -.023 *=* (.003) -019 *==  (.003)
Age 55-64 -058 = (003) | -.044 ** (006) | -.058 ** (.005) | -.048 *=* (.003) -052 == (.003)
Public sector .070 *=*  (.006) .062 **  (.006) .074 = (.006) .060 **  (.005) .064 =+ (.006) .067 **  (.005)
Part time -.008 (.012) -.029 **  (.005) -.036 **  (.006) -.017 *=*  (.004) -.025 **  (.006) -.024 **  (.005)
Fixed term contract -.025 *=*  (.006) -019 *  (.007) -030 *=*  (.007) -.017 *=*  (.005) -.017 *=*  (.006) -.033 = (.007)
Casual job -056 = (009) | -.060 ** (013) | -.098 = (013) | -.028 ** (008) | -.034 ** (012) | -079 ** (.009)
Other type of contract -018 * (010) | -.038 =+ (012) | -041 = (013) | -.013 (009) | -.033 = (010) | -.027 * (.012)
Denmark 087 =+ (.017) 038 =  (.019) 102+ (.020) 029 =  (.015) 065 **  (019) 059 **  (016)
Netherlands -127 == (004) | -.158 ** (005) | -.198 ** (.005) | -.086 ** (.005) | -.128 ** (.006) | -.149 ** (.003)
Belgium -.087 = (006) | -.133 ** (006) | -.143 == (.007) | -.074 ** (005) | -105 **= (.007) | -.105 ** (.005)
France -102 = (.004) -140 **  (.006) -154 *==*  (.006) -.084 ==+ (.004) -115 =+ (.006) -118  **  (.004)
Ireland -109 = (.004) -129 =+ (.007) -154 *=*  (.006) -.085 *=*  (.005) -116  **  (.007) -116  **  (.004)
Italy -131 ==+ (.004) -158 *=*  (.006) -167 *=*  (.006) -116 ==+ (.004) -146 == (.006) -137 == (.005)
Greece -128 = (004) | -.169 ** (004) | -.185 ** (.005) | -.108 ** (.003) | -.150 == (.004) | -.138 **  (.003)
Spain -081 = (007) | -.108 ** (009) | -111 ** (.010) | -.073 ** (.006) | -.090 = (.009) | -.091 ** (.007)
Portugal -140 = (005) | -.177 ** (008) | -191 ** (.007) | -.119 ** (005) | -.166 ** (.007) | -.140 ** (.006)
Austria -061 == (008) | -.090 ** (010) | -.073 = (011) | -066 ** (.006) | -.062 ** (.010) | -.079 ** (.007)
Finland .015 (.012) .002 (.015) .013 (.014) .008 (.012) .006 (.014) .009 (.012)
Firm size: 50-99 employees .033 **  (.006) .030 ** (.009) .042  *==*  (.008) .021  *==*  (.006) .037 = (.007) .026  *=* (.007)
Firm size: 100-499 employees .053 **  (.005) .054 *=*  (.008) .063 **  (.007) .042 ==+ (.006) .056 **  (.006) .050 ** (.006)
Firm size: 500 or more employees .081 **  (.006) .065 **  (.008) .087 ** (.007) .063 **  (,006) .073 **  (,007) .082 **  (.007)
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Table A2.10. Individual characteristics and training incidence. ECHP 1995-2001. Average partial effects, by gender, skill group and age

(cont.)
Males Females Skilled Unskilled Young old

ISIC C+E 027  *  (.011) .031 (.021) 034 **  (014) 016 (.010) 029 =  (.013) 019 *  (011)
ISIC DA -010 (009) | -052 ** (011) | .000 (012) | -039 = (006) | -038 = (.009) | -020 * (.009)
ISIC DB+DC -039 ** (010) | -080 = (.009) | -087 ** (010) | -051 ** (.006) | -.070 ** (.008) | -.064 ** (.008)
ISIC DD+DE -023 = (009) | -017 (012) | -035 = (010) | -021 = (008) | -020 * (.010) | -040 ** (.008)
ISIC DF-DI 008 (009) | -.019 (012) | -.004 (010) | -.005 (oos) | .001 (010) | -.014 (.008)
ISIC DI+DK -.005 (008) | -.046 * (011) | -.031 * (008) | .002 (008) | -019 = (009) | -020 = (007)
ISIC DL-DN -.005 (008) | -.017 (011) | -017 = (008) | -.011 (007) | -o11 (008) | -021 = (007)
ISICF ~048 = (.006) 011 (027) | -065 =+ (008) | -028 ** (009) | -056 ** (008) | -046 = (.007)
ISICG 002 (008) | -.040 * (006) | .012 (009) | -030 ** (005) | -020 ** (007) | -020 ** (.006)
ISICH 043 = (009) | -057 = (009) | -096 ** (014) | -035 ** (.005) | -.051 = (.008) | -.047 ** (.009)
ISIC | -.008 (007) | -016 * (009) | 017 * (010) | -026 ** (005) | -021 = (.007) | -.010 (.006)
ISIC J 078 ™+ (011) | .038 ** (010) | .071 == (011) | .043 ** (009) | .046 * (010) | .062 *=* (.010)
ISIC K 022 = (009) | -024 * (007) | .000 (oos) | .005 (oo8) | -.007 (oo8) | .005 (.007)
ISIC L 008 (.007) 005 (006) | .009 (0o7) | .000 (005) | .013 * (007) | -.002 (.005)
ISIC M -.008 (.007) 008 (006) | .002 (006) | .010 (008) | -.003 (007) | .004 (.005)
ISIC 0-Q -012 (009) | -017 = (008) | -019 * (009) | -011 * (006) | -.008 (008) | -.021 = (.007)
Legislators, senior officials and managers 052 = (.008) 080 * (011) 058 = (.009) 074 = (.009)
Professionals 043 = (008) | .069 *= (.008) | .004 (006) | .013 = (004) | .047 =+ (008) | .068 ** (.008)
Technicians and associate professionals 052 = (007) 059 = (007) 003 (.005) 050 *  (.007) 065 **  (.007)
Clerks .008 (.006) 025 =+ (.006) 022 *=  (.006) 012 *  (.006)
Skilled agricultural and fishery workers _045 % (.014) -026 (.050) -038 (.023) -055 = (.018)
Craft and related trades workers ~029 == (005) | -072 *= (010) | -100 ** (.005) .036 ** (.006) | -026 ** (.006)
Plant and machine operators and .033 *  (005) | -070 *  (.009) 2032 ™+ (004) | -035 ** (006) | -039 ** (.006)
Elementary occupations -057 ** (005) | -079 = (.007) -056 ** (003) | -.059 =+ (007) | -.073 ** (.005)
Pseudo R-squared 0.1973 0.2116 0.2003 0.1815 0.1842 0.2278
Observations 96463 68725 87081 77510 78260 86928

Notes: Each regression includes a constant and countryXyear dummies. Country dummies shown above refer to 1997. Observations are weighted by ECHP longitudinal
weights. The reference individual is amale full time unmarried British employee aged 35-44 years with tertiary education, average tenure, tenure, working in 1997 under a
permanent contract as a service workers or shop and market sales workers for a private firm with less than 50 employeesin the health and social work industry, except that
in the second column the reference individual isfemale and in the third one works as legislator, senior official or manager. One, two and three stars for the coefficients
statistically significant at the 10, 5 and 1 percent level of confidence respectively. Heteroskedasticity consistent standard errorsin parentheses. See Table A2.6 for the list

of industries.
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Table A2.11. Individual characteristics and training incidence. ECHP 1995-2001. Average partial effects, by country

Denmark The Netherlands Belgium France United Kingdom Ireland

Upper secondary education -031 * (.016) .007 (.008) -055 ¥+ (,012) -.027 = (.007) -090 **  (.013) -.011 (.010)
Less than upper secondary education -.145  * (.022) -.008 (.009) -.080 **  (.014) -.051 **  (.008) -.160 **  (.011) -.061 *  (.012)
Female .012 (.016) -.006 (.006) -.013 (.011) .002 (.006) .030 **  (.011) .026  ** (.010)
Tenure -010 * (004) | -.004 = (.002) .002 (.004) | -.002 (.002) | -015 *=* (003) [ -.004 * (002
Tenure squared .000 ** (.000) .000 (.000) .000 (.000) .000 (.000) .001 **  (.000) .000 (.000)
Married -.001 (.014) | -.017 *=*  (.006) .005 (.011) | -.006 (.006) 026 = (.010) 023  *  (.009)
Age 25-34 -.004 (.019) 015 *  (.006) .016 (.013) .003 (.008) .016 (.012) .015 (.010)
Age 45-54 -.014 (.016) | -.038 ** (005) | -.047 ** (012) | -.027 *=* (006) | -.021 * (.011) | -.010 (.009)
Age 55-64 -077 = (021) | -.061 ** (006) | -060 *=* (018) | -.074 ** (007) | -.053 *=* (015) | -.029 * (.011)
Public sector A37 = (021) 024 *=  (.010) 061 = (.018) 076 = (.010) 103 = (.018) 026 * (.014)
Part time -063 = (023) | -014 * (007) | -036 * (015) | -.017 (.010) | -.145 = (024) | -022 * (012)
Fixed term contract -.051 (.043) .000 (.016) -.008 (.023) .008 (.016) -.059 *  (.033) -.007 (.021)
Casual job -192 = (.039) .049 (.052) | -.128 (.049) | -.113 =+ (028) | -.137 = (044) | -034 * (.017)
Other type of contract .022 (.073) -.015 (.011) .005 (.031) .050 *  (.024) -211  * (.044) -.016 (.023)
ISIC C+E 148 =+ (.050) 068 =  (.033) 099 = (.047) .004 (023) | -.064 * (.033) | -.023 (.024)
ISIC DA -077  *  (.044) .006 (018) | -.026 (035) | -.042 (023) | -.154 == (027) | -.023 (.019)
ISIC DB+DC -.056 (.081) .010 (043) | -.033 (.033) | -.012 (027) | -.267 = (025) | -.062 * (.017)
ISIC DD+DE -.054 (.048) -.004 (.016) .022 (.048) .039 *  (.020) -178  ** (.024) -.046 * (.019)
ISIC DF-DI -.021 (.046) 011 (.017) 073 = (.034) 011 (.018) | -.156 = (.022) 046 *  (.030)
ISIC DJ+DK -.041 (.037) -.011 (.016) .028 (.032) .024 (.017) -.213  ** (.020) -.038 (.022)
ISIC DL-DN -.027 (.040) 011 (.015) 051 * (031 | -040 = (015) | -.182 = (.020) 011 (.023)
ISICF -103 = (037) | -.029 * (.011) .027 (.037) 038 =+ (015) | -082 ** (029) | -.062 ** (.016)
ISIC G -.016 (.032) .000 (o11) | -.023 (026) | -.054 * (021) | -160 ** (.019) | -.056 ** (.013)
ISICH -151 =  (.063) | -.005 (.021) | -.053 (.044) .019 (.014) | -.158 = (027) | -046 = (017)
ISIC | -.012 (.034) | -.017 (.012) 101 = (.031) 030 * (.019) | -165 == (020) | -.010 (.017)
ISIC J 138 = (.036) 083 =+ (018) 117 *=*  (.029) | -.002 (013) | -.119 = (.022) | -.050 ** (.014)
ISIC K 060 *  (.032) .013 (.011) 095 **  (.031) .010 (.011) -144 = (.020) .001 (.020)
ISIC L 096 = (.026) .007 (.010) A31 =+ (028) | -.044 =  (009) | -.070 ** (.019) 061 = (.021)
ISIC M .088 ==+ (.028) .013 (.012) -.009 (.019) .043 = (.019) -.061 == (.019) -.012 (.015)
ISIC 0-Q 055 * (.030) | -.018 (.014) 061 *  (.027) .019 (.015) | -.153 = (024) | -.043 = (017)
Firm size: 50-99 employees 075 **  (.025) .013 (.0112) .073 =+  (.027) .081 **  (.014) .030 * (.018) .001 (.016)
Firm size: 100-499 employees 121 = (.021) 023 = (.009) 049 *=  (.020) 067 = (.014) 065 = (.018) 028 *  (.014)
Firm size: 500 or more employees 109 ¥+ (.023) .038 **  (.009) 102 ¥ (.020) .060 **  (.021) 134 ¥ (.014) .065 ¥ (.021)
Legislators, senior officials and managers 131 ¥ (.028) -.008 (.011) 116 ¥ (.037) .049 *=*  (.017) .054 **  (.019) .068 ** (.022)
Professionals 166 ¥+ (.026) -.022 *  (.010) .057 *  (.028) .083 = (.014) .048  *  (.020) .079 = (.022)
Technicians and associate professionals 143 ¥ (.023) .005 (.010) .037 (.026) .054 *=*  (.014) .038 ** (.019) .042 * (.018)
Clerks .040 (.026) | -.014 (.010) .015 (.024) | -.075 (.030) | -.031 * (.018) .002 (.015)
Skilled agricultural and fishery workers -.128 (.142) -072 *  (.015) -.048 * (.026) 025 * (.016) -.147 = (.062) .074 (.079)
Craft and related trades workers -.038 (.032) -036 ** (.010) -050 * (.024) -.011 (.014) -036 * (.021) -.027 * (.015)
Z:isrgrsgl‘;’;‘“h'”e operators and -.028 (032) | -.020 (012) | -.074 *+ (022) | -.043 = (013) | -086 ** (021) | -.024 (.015)
Elementary occupations -.107 = (.031) -.054 **  (.009) -055 **  (.012) -.027 = (.007) -137 = (.022) -.052 **  (,014)
Pseudo R-squared 0.1001 0.0614 0.0737 0.0687 0.1012 0.0979
Observations 10040 19374 8299 15687 14994 9467
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Table A2.11. Individual characteristics and training. ECHP 1995-2001. Average partia effects, by country (cont.)

Italy Greece Spain Portugal Austria Finland

Upper secondary education -.001 (.006) -.017 *=*  (.004) -022 *  (.009) .007 (.006) -.026 (.017) -079 = (.020)
Less than upper secondary education -.038 **  (.007) -.048 **  (.005) -.103  **  (.009) -.005 (.006) -.098 **  (.017) -.180 **  (.023)
Female -.001 (.004) -.008 *  (.004) .001 (.008) .006 *  (.003) -.017 (.011) .016 (.017)
Tenure .002 (.002) | -.002 *  (.001) .003 (.002) 002 * (001) | -011 ** (003) | -.005 (.005)
Tenure squared .000 (.000) .000 *  (.000) .000 (.000) .000 *  (.000) .001 **  (.000) .001 *  (.000)
Married -.002 (.005) | -.001 (.004) | -.007 (.008) | -.007 *  (.004) 011 (.010) 066 = (.015)
Age 25-34 -.009 (.006) .007 (.005) 011 (.009) | -.005 (.003) 031  *=  (.013) 056 =+ (.020)
Age 45-54 -018 *=* (005) | -.011 * (.004) | -016 * (.008) | -.003 (.003) | -.032 = (011) | -.027 (.018)
Age 55-64 -043 = (005) | -.023 ** (.004) | -072 ** (009) | -.015 ** (002) | -.064 *=* (015) | -.078 ** (.026)
Public sector 023 = (.008) 018 =  (.006) 079 = (.016) 023 = (.006) 034 = (017) 162 = (.022)
Part time -.001 (.008) | -.010 (.006) .012 (.022) | -.008 (.004) | -.013 (.016) | -.079 *  (.036)
Fixed term contract .005 (.013) -.004 (.008) -.006 (.012) -.005 (.005) -.044 = (.020) -.064 *  (.026)
Casual job -048 * (015) | -.012 (008) | -051 * (.025) | -.004 (.013) | -.084 (.069) | -.070 (.071)
Other type of contract -.012 (.013) .001 (.019) -056 *  (.021) -.002 (.006) -.050 (.032) -.119 (.098)
ISIC C+E .007 (.016) .008 (.013) .031 (.033) | -.007 (.005) | -.007 (.032) .060 (.064)
ISIC DA -.020 (.013) 021 (021) | -.003 (022) | -.009 (006) | -.125 == (021) .001 (.054)
ISIC DB+DC -.046 = (.008) .010 (.018) | -.022 (024) | -.017 = (003) | -122 == (.024) | -.209 = (.064)
ISIC DD+DE -.021 (.012) -.013 (.011) -.009 (.028) -.011 (.005) -103  ** (.021) .060 (.039)
ISIC DF-DI -.017 (.012) .019 (.018) | -.005 (.023) .001 (.009) | -.035 (.030) | -.080 * (.047)
ISIC DJ+DK -.016 (.010) 74 ® - (.042) .025 (.023) .001 (.011) -.080 **  (.020) -.003 (.041)
ISIC DL-DN -022 = (.010) .005 (.017) .033 (.023) | -.008 (.005) | -.074 = (021) | -.054 (.041)
ISICF -046 = (007) | -021 * (.008) | -060 *=* (.017) | -.003 (.009) | -.148 *=* (.015) .026 (.043)
ISIC G -.005 (.011) .015 (012) | -.014 (016) | -009 * (.004) | -.085 ¥ (.017) .034 (.034)
ISICH -.018 (.014) .004 (016) | -036 * (.018) | -.016 *=* (.002) | -.107 = (.021) | -.144 = (047)
ISIC | -.001 (.010) 021 * (012) | -.024 (.015) .001 (006) | -040 * (022) | -.012 (.035)
ISIC J 024 *  (.014) 123 = (.027) 127 = (.034) 014 *  (.010) .015 (.027) 146 = (.044)
ISIC K -.007 (.011) .008 (.013) .003 (.021) -.005 (.005) -.041 (.023) .048 (.034)
ISIC L -.013 (.007) | -.002 (.007) .003 (.014) 010 * (.007) | -042 = (018) .057 (.036)
ISIC M 045 == (.011) -.006 (.007) .026 *  (.015) .001 (.005) .001 (.023) -.049 *  (.029)
ISIC 0-Q -.004 (.010) | -.001 (.012) | -.017 (.020) | -.010 (.005) | -.038 (022) | -072 * (.039)
Firm size: 50-99 employees .013 (.0112) .008 (.010) .056 **  (.016) .010 (.008) 072  *=*  (.023) .047 (.031)
Firm size: 100-499 employees 018 *  (.009) 022 *=  (.013) 069 =  (014) .006 (.006) 080 = (.018) 108 # (.025)
Firm size: 500 or more employees 046 ¥+ (.012) .036 * (.018) .057 **  (.014) .038 **  (.012) 118 ¥ (.021) 150 ¥ (.032)
Legislators, senior officials and managers .090 ** (.025) .018 (.015) .073 **  (.025) .020 * (.015) 186 ¥ (.027) .057 (.037)
Professionals 095 ¥+ (.019) .031  *=*  (.013) .051 *=*  (.017) .023  *=*  (.011) 470 (.033) .040 (.030)
Technicians and associate professionals .071 **  (.015) .012 (.010) .054 **  (.015) .016 *  (.008) 104 ** (.020) .030 (.028)
Clerks 025 *=  (.011) .000 (.007) 034 *  (.015) .008 (.007) 075 = (019) | -.048 (.031)
Skilled agricultural and fishery workers -.049 = (.013) .030 (.055) .030 (.054) -015 * (.003) .145 (.115) -.338 *  (.090)
Craft and related trades workers -.012 (.011) -.003 (.008) -.016 (.014) -.017 **  (.004) -.059 **  (.018) -.148 **  (.031)
gss”;rﬁgiga"h'”e operators and -011 (011) | -.003 (008) | -.033 * (014) | -009 * (004) | -087 = (018) | -217 = (.033)
Elementary occupations -.034 ==+ (.008) -.020 *  (.007) -.046 **  (.013) -.011  *  (.004) -140 *=*  (,014) -195 **  (.036)
Pseudo R-squared 0.1272 0.1596 0.1203 0.1921 0.126 0.1018
Observations 21452 11571 18546 17215 11001 7541

Notes: Same as Table 2.4, except for the country of residence of the reference individual.
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Chapter 3: Training and labour market institutions

Institutional factors affecting the Ilabour and the product market differ
significantly among European countries. Product market competition, for instance,
is recognized to be stronger in Anglo-Saxon countries, and employment protection
to be highest in Southern European countries. There is an extensive literature which
investigates how these institutional differences affect unemployment dynamics (see
for instance Blanchard and Wolfers, 2000; Nickell, Nunziata and Ochel, 2005, and
the references therein). The bottom line of this research is that the interaction of
institutions with economic shocks does a good job in explaining unemployment
differences across OECD countries.

Do labour and product market institutions affect training incidence and can they
account for part of the variation in training outcomes observed across European
countries? The theoretical aspects of this important question are reviewed in detail
in Chapter 1 of this report. The next section reviews the empirical literature. Most
of the existing evidence is not comparative but country — specific, with a strong
emphasis on the US and to a lesser extent on the UK.

In this chapter we take a European perspective by matching data from the
European Community Household Panel — a large dataset covering 15 EU countries
which we have used extensively in the previous chapter — with information on time
varying institutions — mainly from the OECD database - and provide an empirical
investigation of the relationship between training incidence and labour and product
market institutions.

We focus on cross - country and time series variations in institutions, because
cross - country variations per se cannot be easily disentangled from the host of
country specific effects that characterize European labour markets. By so choosing
we hope to be able to answer the first part of the question above - whether
changes in institutions affect training incidence — but acknowledge that it is difficult
to answer with these data the second part — how important are institutions in the
Ccross — country variation of training outcomes.

The chapter is organized as follows. We start in Section 3.1 by briefly reviewing
the relevant empirical literature. Next, we present the data (Section 3.2), setup the
empirical exercise (Section 3.3), and discuss the key empirical findings (Section

3.4). The chapter ends with a summary of the main results.
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3.1 Previous empirical literature

We find it convenient to organize this brief review of the empirical literature on
institutions and training by discussing in sequence the following institutions: unions,
minimum wages, employment protection, product market regulation and school

design.

3.2.1 Unions and training

Table 1.2 summarizes the testable predictions on the relationship between
unions and training and suggests that this relationship is complex. The empirical
papers investigating the different aspects of this relationship provide mixed results.
Among the first studies in the US, Duncan and Stafford, 1980, and Mincer, 1983,
find evidence of a negative union effect on training. Similarly, Barron and co-
authors, 1987, use data from a survey of US employers and find that the proportion
of non-supervisory workers covered by collective bargaining has a significant
negative effect on total training. On the contrary, Lynch, 1992, finds evidence of a
positive effect of unions on training in the US National Longitudinal Survey of Youth
(NLSY). Similarly, Kennedy et al., 1994, find that Australian firms where unions are
actively involved in bargaining have significantly higher training incidence, in spite
of the fact that union density does not have statistically significant effects. Green,
1993, shows that unions in Britain have significant positive effects on training in
small firms but virtually no effect in large firms.

Beside the Lynch’s study, additional evidence of a positive union effect is
provided by Veum, 1995, Booth 1991, Greenhalgh and Mavrotas 1992,
Arulampalam and Booth, 1998, Green, Machin and Wilkinson 1999, and Booth,
Francesconi and Zoega, 2003. The latter study investigates the impact of union
coverage on work-related training and finds that union — covered British men are
more likely to receive training and also receive more days of training than workers
with no coverage. A positive union effect is also the key result of a recent
investigation of unions and training in German data, by Dustmann and Schonberg,
2004. On the other hand, Lynch and Black, 1998, find no link between unions and
training, as do Green and Lemieux, 2001 using Canadian data. These authors find

that, everything else equal, unions have little effect on the provision of training.
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3.2.2 Minimum wages and training

The available empirical evidence on the effects of the minimum wages on
training is also rather inconclusive, with recent studies in the United States and the
United Kingdom reporting contradictory findings. Recall that in perfectly competitive
labour markets, the introduction of a minimum wage reduces training, because
some workers are not be capable of financing training by accepting lower wages.
Conversely, when labour markets are characterized by monopsonistic power,
minimum wages may increase employer — provided training of low paid workers.

Early research by Leighton and Mincer, 1981, and Hashimoto, 1982, finds that
age-earnings profiles are significantly flatter among workers whose wages are
bound by the minimum wage, which is interpreted as suggesting that an increase in
the minimum wage significantly reduces on-the-job training. Sharply in contrast,
Lazear and Miller, 1981, find no statistically significant relationship between the
slope of age-earnings profiles and an indicator of whether the minimum wage is
binding or not. However, more recent research by Grossberg and Sicilian, 1999,
shows that the effect of minimum wages on wage growth could be unrelated to the
effect produced on training. As suggested by Acemoglu and Pischke, 2003,
minimum wages eliminate the lower tail of the wage distribution and by so doing
flatten the slope of the age-earning profile. This effect is independent of the impact
of minimum wages on training. Leighton and Mincer, 1981, and Neumark and
Wascher, 2001, using data on individual workers, consider the relationship between
the variation of minimum wages across US states and the investment in training
and find that the more binding is the minimum wage, the less likely is a worker to
receive on-the-job training. Since the minimum wage variable used by Neumark
and Wascher is at a higher level of aggregation than training, the estimated
standard errors may understate the inaccuracy of the estimates. This problem is
taken into account by Acemoglu and Pischke, 2003, who, by focusing on workers
affected by minimum wages changes, find no evidence that minimum wages reduce
training.

Schiller, 1994, and Grossberg and Sicilian, 1999, are two relatively recent studies
that find opposite results: while Schiller produces evidence that minimum wages
reduce training, Grossberg and Sicilian do not. Their approach, however, may be
biased because the omitted determinants of training can also be correlated with

their indicator of whether minimum wages are binding. Arulampalam, Booth and
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Bryan, 2004, use two different treatment groups, workers stating that they were
affected by minimum wages and workers with a wage in 1998 below the minimum.
Their study of British Household Panel Survey data finds no evidence that the
introduction of the minimum wage in Britain in 1999 has reduced the training of

treated workers. If anything, there is evidence that training has increased.

3.2.3 Flexible labour contracts and training

A widespread concern with the recent diffusion of flexible employment practices,
such as temporary labour contracts, is that these contracts may be detrimental to
economic performance because temporary workers are less likely to be trained.
Arulampalam and Booth, 1998, investigate the relationship between employment
flexibility and training using UK data, and find that workers on temporary contracts
are less likely to receive work — related training. Quite in contrast, recent work by
Autor, 2004, on temporary help firms in the US shows that almost one quarter of
temporary help supply firms have received skills training as temporaries. Training in
this context not only provides skills but also operates as a screening and a self-

sorting device.

3.2.4 Product market competition, employment protection and training

The relationship between product market competition and training is significantly
less studied in the literature, both theoretical and empirical. In the only empirical
investigation we are aware of, Autor, 2004, presents evidence of a negative and
statistically significant correlation between the Herfindahl index, a measure of
product market concentration, and the training provided by temporary help firms in
the US. The evidence on the relationship between firing costs, employment
protection and training is also rather limited. Bishop, 1991, is one study in the area,
which reports that the likelihood and amount of formal training are higher at firms
where firing a worker is more difficult. Acemoglu and Pischke, 2000, argue that
there are complementarities between regulation regimes and training systems, and
that reducing firing costs and increasing employment flexibility could reduce the
incentives to train. Their evidence, however, is impressionistic and focuses mainly
on Germany. Clearly, a broader comparison would be more problematic. Take for

instance ltaly and Japan. The former country has one of the strictest systems of
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employment protection and very little training, and the latter country is often
mentioned as a leading example of a high training equilibrium — see Lynch, 1994 —

in spite of its having a much lower index of employment protection than Italy.

3.2.5 Schooling and training

There is substantial evidence that the quantity of education and training are
complements (See Leuven, 2003, for a review), and there is also evidence that the
strength of this complementarity depends on whether training is provided on - the -
job or off — the — job (see Ariga and Brunello, 2002). To our knowledge, no
empirical research has been done so far on the relationship between the quality of
education and training. Since quality depends on the design of schooling
institutions, an important empirical question is which institutions are more

conducive to work-related training.

3.2.6 Training and pensions

The traditional way of looking at the relationship between pension benefits and
training is that deferred payments — such as pensions — reduce turnover, increase
incentives, and therefore allow firms to recoup the costs of their investments in
training (see Lazear, 1979). This view suggests that there is a positive relationship
between employer — provided training and the generosity of the pension plans
designed by firms.

If we focus on workers approaching retirement age, however, we notice that
these employees face the choice of retiring versus continuing work and investing in
further training. The incentive to stay and train is likely to be higher in countries
were the implicit tax on continuing work is lower. This tax is defined as minus the
change in pension wealth from remaining in the labour market during a given
period of time (see Duval, 2004). Many European countries have recently changed
or are considering reforming the pension system, with the view of increasing its
sustainability in the face of persistent ageing. One concern raised by these policies
is that a postponement of retirement age might increase the unemployment rate of
older workers, who are unlikely to receive the training needed to stay longer in the
labour market. To cope with this, some countries in Europe have in place early

retirement schemes, which facilitate the transition of older dismissed workers from
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work to retirement. These systems are expensive for the taxpayer, and do not
contribute to increase the participation rate of older workers. In principle, however,
less generous expected benefits from retirement should positively affect the
training of senior workers — both employer and employee provided — by increasing
the expected length of working life after the investment, and the time available to
recoup the costs of the investment.

As in the case of the relationship between school design and training, we are not
aware of any empirical research which has investigated whether the generosity of —
mainly public — pension schemes has a significant effect on the training incidence of

senior workers.

3.3 The Data

Our data on individual training events are drawn from the European Community
Household Panel (ECHP)°®, waves 1995 to 2001. As discussed in the Appendix to
Chapter 2, the ECHP is an attractive source of information because it covers a
significant number of European countries with a commonly designed questionnaire.
For comparability with the previous empirical literature, we select our sample as in
Arulampalam, Booth and Bryan, 2004. In particular, we only consider individuals (i)
aged between 25 and 60 years and working at least 15 hours per week; (ii) not
employed in agriculture; (iii) present in at least two consecutive waves; (iv) not in
apprenticeships or in special — employment training schemes.

Since the reference period of each wave may overlap with the period of the
previous wave, we run the risk of double counting training spells. Rather than
losing information or adjusting counts in an ad-hoc way, we prefer to ignore double
counting in the main regressions and to perform a robustness check which
compares our results with those obtained from a reduced sample which only retains
odd years, and therefore avoids double counting by definition. There is also the
problem of omitted spells, which appears to be particularly serious for Germany.
Since the data for Germany also miss important information on employer —
provided training, as well as on industry affiliation, we follow Arulampalam, Booth

and Bryan, 2004, and drop this country from the sample®®. A comparison between

8 The December 2003 release of these data is available at the Department of Economics, University of Padova, under
contract n. 14/99.

59 The German datain the ECHP are derived from GSOEP and exclude many shorter training spells.
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these training data and those drawn from other sources can be found in the
Appendix to Chapter 2.

We consider all training, independently of whether it is defined as general or as
firm — specific, or as paid by the employer or by the employee. As documented in
the introduction to Chapter 2, average training incidence is higher in countries with
a higher percentage of the population having at least a high school diploma. Not
only the quantity but also the quality of education matters. As discussed above, one
important area where European secondary schools differ is the degree of
stratification or tracking. Compared to the US, where tracking consists of ability
grouping within the same comprehensive schooling system®®, stratification in
Europe occurs mainly by separating students into vocational and general tracks,
with different degrees of osmosis between tracks. Hannah, Raffe and Smyth, 1996,
and OECD, 2004, classify countries into three groups, depending on the degree of
stratification of school curricula: a high stratification group, which includes
Germany, Austria, Belgium and the Netherlands; a low stratification group, with the
UK, Spain and Scandinavian countries (Sweden, Denmark and Finland); an
intermediate group, with the rest of Europe, including France and Italy, which lies
between these two extremes. In systems with high stratification, students are
divided relatively early into separate tracks, and develop specific and relatively
narrow skills in the vocational track. In systems with low stratification, tracking
takes place later if ever, and students receive a broader and more versatile
education.

We define a dummy equal to O for low, 1 for intermediate and 2 for high
stratification. Figure 3.1 plots average training incidence in 1997 - obtained by the
weighted aggregation of the residuals of a linear probability model, where the
dependent variable is the individual training event, and the controls are education,
gender, age, lagged industry and country by year dummies - separately for the
three groups of countries. Since training participation depends also on the quantity
of education, we divide it by the share of individuals with at least upper secondary
education. The figure shows a negative relationship between stratification and
incidence. One reading is that more comprehensive education can increase
versatility in the presence of unexpected shocks, but requires additional training to

transform the general skills it produces into more operational competencies.

80 See Epple, Newlon and Romano, 2002 for a brief description of tracking in US secondary schools.
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Figure 3.1. Training incidence and tracking in secondary schools
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Note: 1998 for Sweden. Training density is dotained by weighted aggregation of the residuals of a linear
probability model, where the dependent variable is the individual training event, and the controls are education,
gender, age, lagged industry and country by year dummies.

The data on labour and product market institutions come from a variety of
sources. Time varying union density is from the OECD database. This variable has
been used in the literature as a proxy of union influence, mainly because of the
availability of time varying data. An important drawback, however, is that the
variable of interest in the empirical analysis is union coverage, which might be
poorly related to union density. Only in half a dozen OECD economies with
predominantly company bargaining do the two go closely together. The case of
France, where coverage is high but density low, is a clear example of poor
correlation. It follows that, when the extension of union agreements is high,
changes in union density are not as informative of union influence on wages,
employment and training decisions as when extension is low.

The OECD has developed a measure of the legal or administrative extension of
union agreements. Extension makes a collective agreement generally binding within
an industrial sector, covering all employees who are not members of its signatory
parties. This measure is a dummy equal to one for countries where extension is low
(Denmark, the UK and Sweden), two for countries with medium extension

(Netherlands, Ireland, Italy, Greece, Finland) and three for countries with high
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extension (Belgium, France, Spain, Portugal and Austria)®'. Since variations of
union density are a good measure of union influence and coverage when extension
is low, we define a new variable — the interaction of density with a dummy equal to
one for the countries with low extension. This is equivalent to restricting the
analysis of the relationship between training and union density to these countries.
Since the ECHP measure of training for each year covers the previous year as well,
we use the second lag of union density. By so doing, we try to attenuate potential
endogeneity problems originated by reverse causality running from training
incidence to unionisation rates.

We characterize the flexibility of the employment relationship in Europe with
three variables — the index of stringency of employment protection legislation for
regular and temporary workers and the share of temporary workers in the labour
force®. The data for these variables are also from the OECD database. As in the
case of union density, we use the second lag of each variable to reduce potential
endogeneity problems. Figures 3.2 and 3.3 illustrate the relationship between the
employment protection index for regular and temporary workers in 1995 and

training participation in 1997.

Figure 3.2. Training in 1997 and the employment protection of regulars
in 1995
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Note: see Figure 3.1

®1 See OECD, 2004.
62 While the index of employment protection for regular workers focuses mainly on firing restrictions, theindex for
temporary workers considers mainly hiring restrictions.
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Figure 3.2 suggests the presence of a negative correlation between the
employment protection of regulars and training incidence, which turns out,
however, to be not statistically significant (coefficient: -0.055, standard error:
0.043). The negative correlation is even more pronounced in the case of the index
of employment protection for temporary workers. In this case, the estimated
coefficient in a linear regression of training on EPL is statistically different from zero
(-0.060, standard error: 0.025). The negative correlation between training
incidence and either measure of employment protection presumably reflect the fact

that the latter is a tax, and that a higher tax reduces profits and the incentive to
train.

Figure 3.3. Training in 1997 and the employment protection for
temporary workers in 1995
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The relationship between training participation, the share of temporary workers
and the index of product market regulation has already been described in the
general introduction of this report. We use the index of product market regulation
developed by Nicoletti and Scarpetta, 2003, which measures the stringency of anti-
competitive product market regulation — varying between O and 6 from the least to

the most stringent. Since the indicator covers the period from the late eighties to
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1998°°, we minimize the loss of information by associating to training between year
t-1 and year t product market regulation in year t-3.

Next, we plot in Figure 3.4 the relationship between training participation for
workers aged between 50 and 59 — relative to participation for the younger age
group aged 25 to 49 - and the implicit tax rate on continued work. This indicator
measures the change in pension or social wealth from remaining in the labour
market during the 5 years from age 60 to age 64 and is defined as minus this
change divided by length of the interval. Unfortunately, it has been estimated by
the OECD only for the year 2003 and does not include Greece (see Duval, 2004).
For the purposes of this study, we shall assume hereafter that the indicator proxies
in a satisfactory way expected pension benefits during the second part of the 1990.
With the noteworthy exceptions of Italy and Sweden, a higher value of the implicit

tax is associated to a lower relative training participation for workers aged 50 to 59.

Figure 3.4. Training of older workers and the implicit tax on continuing
work
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3 A recent update to include the year 2003 has been produced by the OECD.
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Table 3.1. Changes of institutional and other indicators between 1995 and 2001, by country

Decreased Constant Increased
Union density DK, UK, SW - -
Employment protection of regulars DK, SP, FL AU, BE, FR, IR, IT, PT
UK, SW, NL
Employment protection of temporary DK, BE, IT, SP, NL, FR, UK, IR,
PT, SW GR, AU, FL
Share of temporary workers DK, IR, FL - BE, NL, FR, UK, GR,
IT, SP, PT, AU, SW
Product market regulation All countries - -
R&D expenditure on GDP FR, UK, IT DK, NL, BE, IR, GR,

SP, PT, FL, SW, AU
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Table 3.1 summarizes our data on time varying institutions by classifying
countries according to whether the relevant variable has increased, remained
constant or increased between 1993 and 1999. Union density has declined in all the
countries with low extension of union contracts; the share of temporary workers
has increased in all countries, with the notable exceptions of Denmark, Ireland and
Finland, where it has declined.

The index of employment protection of regular employees has remained constant
in the large majority of countries, increased in Portugal and declined in Denmark,
Spain and Finland; the same index for temporary workers has declined in half of the
sample and remained constant in the rest; product market regulation has declined
across the board; finally, the expenditure on R&D as a share of GDP has increased

in most countries but declined in France, Italy and the UK.
3.3 The Empirical Setup

We characterize the empirical relationship between training and institutions with

the following probit specification
Prob{T, =1} =F(a, +a, +bXy +d 4 +d¥y) [3.1]

where T is the training event over the reference period, a, and a, are country

and year effects, X is a vector of individual characteristics, | a vector of time
varying institutional variables, Y a vector of confounding country — specific time
varying effects, i is the index for individuals, c for the country, t for time and F is
the cumulative normal distribution.

As already remarked in Chapter 2, the probit model applied to pooled data does
not estimate partial effects but average partial effects, obtained by averaging
partial effects across the distribution of the unobserved individual effect in the
population (see Wooldridge, 2002). Since we pool all available observations over
countries and time, we include country dummies to capture all time invariant and
country — specific institutional differences, which could affect both labour market

outcomes and training. These dummies also pick up differences in the interpretation
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of the training question, which could vary across countries because of broad cultural
and social reasons.

We also include year dummies to capture all common macroeconomic shocks
hitting the countries in the sample. The introduction of country and time dummies
in [3.1] implies that we can estimate the relationship between training and labour
market institutions only if the latter vary both across countries and over the
available time span. However, the variation of training across countries and over
time can also be due to confounding factors, which operate at the same level of
aggregation of the selected institutional variables, and failure to control for these
factors could seriously bias our results. To illustrate, suppose that training incidence
is affected by country — specific technical progress, and let this variable change
over time. By excluding measures of technical progress from the regression, we run
the risk of attributing its effects to time varying institutions.

An alternative route is to use grouped data by country, year and relevant sub-
groups - education (college versus less than college) and age (24 to 49 and 50 to
59) - and D estimate by weighted least squares a logistic transformation of the
dependent variable, the proportion of trained employees in each subgroup.
Compared to the probit specification which uses individual data, aggregation has
the advantage of reducing individual heterogeneity and measurement error in the
dependent variable.

One important feature both of specification [3.1] and of the estimate based on
grouped data is that the institutional variables are at a higher level of aggregation
than the dependent variable. Because of this, we need to adjust the estimated

standard errors for the clustering effects induced by different levels of aggregation.

3.4 The Empirical Results

We estimate equation [3.1] on ECHP data for 13 countries®* and the period 1995
2001°°, using as controls age, gender, education, country, industry and year

dummies®®. In these estimates we take into account the fact that training covers

84 These countries are: Austria, Belgium, Denmark, Finland, France, Ireland, Italy, Greece, the Netherlands,
Portugal, Spain, Sweden and the UK.

85 We exclude 1994, the first wave, because it does not contain data on Austria, Finland and Sweden and is slightly
different from the other wavesin the availability of data on training.

® This specification contains fewer controls than the one in Chapter 2, because we want 0 maximize the number of
countries available for the study of the effects of institutions.
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both the year of the survey and the previous year by using the latter as reference
for the selected controls.

The vector of institutions | includes union density interacted with a dummy equal
to 1 if the extension of union contracts is low, the index of employment protection
for regular and temporary employees, the index of product market regulation®’, the
interaction between age in the range 50 to 59 and the implicit tax on continued
work and the interactions between the share of R&D expenditure on GDP, no
college education - a dummy equal to 1 for individuals with less than college
education — and no tracking - a dummy equal to zero for countries with a
comprehensive secondary school system. These two dummies are interacted both
separately and jointly with R&D expenditure.

The first interaction is expected to capture the disincentive effects on training of
higher expected returns from retirement. The second set of interactions
investigates whether the effects of technical innovations — captured by the share of
R&D expenditure on GDP — vary with the level of educational attainment and with
the degree of tracking in secondary schools. Technical change is likely to make
narrowly specialized skills obsolete, and it might be necessary as a consequence to
re-train more individuals with a less versatile and narrower education than
individuals with general skills. If this is the case, we expect the relationship
between technical progress and training to be positive and stronger in countries
where schooling is more stratified.

In so doing, we also need to take into account the fact that the degree of
secondary school stratification has changed over time in some countries, most
notably Italy and the UK. In the UK, stratification was fairly radical before 1965,
when individuals were tracked into grammar and secondary schools®®. In Italy, a
sweeping reform unified lower secondary school in a single comprehensive track in
1963. We take this into account by assigning to the high tracking group the
individuals born before 1995 in the UK and before 1952 in Italy.

87 This index ranges from 0 to 6 and measures the intensity of regulation with respect to: economic and
administrative regulation, tariff and other barriers, state control and public ownership, barriers to entrepreneurship,
impediments to trade and investment. See Nicoletti and Scarpetta, 2002.

%8 See Galindo-Rueda and Vignoles, 2004,
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Mean Standart Minimum Maximum

Dev.
Training .207 .405
Less than upper secondary education .367 .482
Upper secondary education .346 475
Gender .566 .495
Union density * low extension dummy 116 .251 0 .822
Share of temporary workers .126 .768 .049 .350
Employment protection index for regular workers 2.394 .896 .950 4.330
Employment protection index for temporary workers 2.608 1.532 .250 5.380
Product market regulation 3.907 1.127 1.024 5.665
Implicit tax on continued work 421 .344 -.014 .920
R&D expenditure as share of GDP 1.606 .763 470 3.800
Unemployment rate .096 .042 .002 .18
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There is a substantial literature on skill biased technical change (see Katz and
Autor, 1999 for a review), showing that new technological developments and higher
education are complements. Complementarities between innovations and
educational attainment imply that new innovations increase the relative demand for
college graduates. If training and education are also complements, an implication is
that the effect of technical progress, captured by R&D expenditure, is likely to be
stronger for individuals with higher education.

The vector Y of confounding factors consists of the country and time specific
unemployment rate, of the share of temporary workers in the labour force and of
the share of R&D expenditure on GDP. The first two variables are expected to
capture cyclical effects and changes in the composition of labour contracts, and the
latter variable to proxy technical progress.

Ideally, we would also like to include indicators which capture changes in training
policy, but the only closely related indicator — the share of expenditure on active
labour market policies on GDP — includes almost entirely training subsidies paid out
to the unemployed.

Table 3.2 presents the summary statistics of the key variables used in the
regressions, and Table 3.3 reports our results from estimating model [3.1]. About
20 percent of the close to 30 thousand workers aged 25 to 60 get trained at least
once during the sample period. Close to 70 percent of sampled individuals have less
than college education, and about 56 percent are males.

Table 3.3 consists of three columns: in the first column we present a
parsimonious specification which excludes all institutional variables; in the second
column we include all institutional variables except the interaction of age with the
implicit tax on continuing work, which is not available for Greece; in the last column
we add the latter variable and restrict our sample to 12 countries.

We find that training incidence increases with the unemployment rate — albeit not
with a statistically significant coefficient - which supports the results in Chapter 2
and the view that firms and individuals engage more frequently in training activities
when the opportunity cost of training — in terms of foregone production - is lower
(Hall, 2000).

Training participation also increases with total expenditure on R&D — measured
as share of GDP — and this effect is significantly lower for college graduates, which
suggests that the latter require less training when innovations occur. The effect of

union density on training — limited to the countries with low extension of union
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contracts — is positive but imprecisely estimated. Since one of the countries with

limited coverage is the UK, our results are not in contrast with the findings by

Booth, Francesconi and Zoega, 2003, who report that training

significantly higher among union — covered British employees.

incidence is

Table 3.3. All training and time varying institutions. ECHP 1995-2001.
Probit estimates. Average partial effects.

Full sample Full sample Full sample
Unemployment rate 0.202 0.080 0.050
(.142) (.174) (.199)
Total R&D expenditure on GDP 0.135*** 0.108*** 0.116***
(.025) (.031) (.033)
Share of temporary workers in -0.256* -0.326** -0.307**
total employment (.157) (.146) (.150)
Union density * low extension dummy 0.465 0.516
(.376) (.385)
Product market regulation -0.064** -0.068**
(.027) (.032)
Employment protection index for -0.031* -0.034*
regular workers (.017) (.019)
Employment protection index for -0.004 -0.004
temporary workers (.006) (.006)
[Aged between 50 and 59 /100] * - -0.106***
implicit tax rate on continued work (.019)
at age 60-64
Total R&D expenditure on GDP * 0.039*** 0.041***
less than college dummy (.006) (.006)
Total R&D expenditure on GDP * -0.001 0.003
no tracking dummy (.003) (.003)
Total R&D expenditure on GDP * -0.012 -0.014
no tracking * less than college (.009) (.010)
No tracking * less than college .004 .006
(.015) (.018)
R Squared .191 .192 .187
Nobs 191491 191491 178941

Notes: The coefficients of the probit estimates are average partial effects. Each regression includes a constant,
country, age, education, gender, industry and year dummies. One, two and three stars for the coefficients statistically
significant at the 10, 5 and 1 percent level of confidence respectively. Heteroskedasticity consistent and cluster

adjusted standard errors.

Training turns out to be lower when the share of temporary workers in total

employment increases. Therefore, an increase in the flexibility of the employment

relationship associated to the introduction and diffusion of temporary labour

contracts reduces the incentives of both parties to train.

At the same time, however, training incidence is lower when the degree of

employment protection of both regular workers and temporary workers increases,

although this effect is statistically different from zero only for the former. How do

we explain this? It is well known that employment protection is associated to firing
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costs, and that these costs have both a transfer and a tax component. While the
transfer part could be undone by properly designed labour contracts, the tax
component is difficult to undo (see Garibaldi and Violante, 2002). A ®ommon view
in this literature is that firing costs increase wages (see Mortensen and Pissarides,
1999). According to Lindbeck and Snower, 1988, these costs increase the
bargaining power of insiders by sheltering them from the competition of outsiders.
How could this affect training? Using the simple illustrative model in Appendix 1.C,
suppose that wages of regular workers — the insiders - are the results of Nash

bargaining and let
wt)=b(@)vt)+[1- b@)]f(t) [3.2]

where the notation is w for wages, b for the bargaining power of the firm, f for
productivity, v for the outside option, q for the firing tax and t for training. If
training is employer — provided and the firm bears its costs, optimal provision

satisfies the following condition

@- a)b@)|f ¢)- v(E)|-c(t)=0 [3.3]

where g is the exogenous rate of turnover. If a higher firing tax reduces the
bargaining power of the firm, and the second order conditions for a local maximum

hold, then it follows that

Tt NN ] PP
ﬁw if @ q)ﬂq [f t) v(t)]<0 [3.4]

which holds when there is wage compression and the bargaining power of
insiders increase in the firing tax.

An alternative explanation is selection. When firing costs are high, employers
cannot easily dismiss less able or less suitable regular employees and therefore end
up with a more heterogeneous regular labour force than employers who can more
easily dismiss unsuitable employees. If training and ability are complements, or if

labour force heterogeneity imposes a negative firm-specific externality on individual
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productivity, employers with a more homogeneous regular labour force should train
more®®.

Conditional on employment protection, training incidence is lower when product
market regulation is higher. Therefore, liberalizing product markets do not damage
training incentives, quite the contrary. This evidence does not support the view
expressed by Gersbach and Schmutzler, 2004, that training should be higher when
industrial concentration is high and /or competitive intensity is comparatively low,
but is in line with the finding by Autor, 2004, that temporary help firms operating in
more concentrated markets train more.

Overall, these results provide an interesting picture. On the one hand, product
market liberalization does not reduce training. On the other hand, more flexible
labour markets have contrasting effects on the incentive to train. If higher flexibility
is obtained by reducing the employment protection of regular workers, training
increases. If this flexibility is the consequence of the diffusion of temporary work in
two — tier systems, training incentives are reduced.

We find that the interaction of age and the implicit tax on continued work is
negative and statistically significant. Therefore, the age — training profile of workers
in the 50-59 age group is reduced by the expectation of better retirement benefits.
An implication of this finding is that pension reforms which reduce the implicit tax
on continuing work during age 60 to 64 are likely to increase the training of senior
employees. Thus, the concerns about the labour market prospects of senior workers
which often accompany these reforms might be exaggerated to the extent that
these workers receive further training. As shown by Bassanini, 2005, additional
training of senior workers increases their employability.

Finally, the interaction between productivity growth and lack of secondary school
tracking yields a negative — albeit not statistically significant - coefficient for
individuals with less than college education, suggesting that technical progress has
a positive effect on training where schooling is stratified and a negative effect
where schooling is comprehensive. This result points to the possibility that the
vocational skills developed in stratified school require more training and updating
in the face of technical innovations. Therefore, countries with less stratified

schooling systems have endowed workers with more versatile skills and need less

9 One could object that employers facing higher employment protection select their employees more carefully, and
therefore reduce heterogeneity. If labour quality can only be learned over time, however, hiring policies cannot fully
undo heterogeneity.
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training to match newly developed techniques than countries with more stratified
education systems.

How big are the effects discussed above? Using the results in the last column of
the table, a one unit increase in the share of R&D expenditure raises the probability
of training for college graduates by 0.116. The Lisbon strategy sets at 3 percent the
target share of R&D expenditure on GDP, to be attained by 2010. According to our
estimates, this would require an increase from the current European average of 1.4
percentage points. If such an increase could be attained, we expect training
participation to increase by 0.162, a substantial amount. The expected increase in
the probability of training is even higher for individuals without a college degree,
and depends on the nature of the secondary school. When evaluated at the sample
mean values of employment protection, a similar increase in the degree of product
market regulation reduces the probability of training by 0.068. Conversely, a unit
increase in employment protection reduces training incidence by 0.034 in the case
of regular workers and by 0.004 in the case of temporary workers. Given that
average training incidence in the sample is close to 0.2, these effects are not
negligible.

As shown in Table 3.3A in the Appendix, our results do not vary significantly
when we restrict our sample only to odd years, in order to remove the risk of
double counting training events. Furthermore, Table 3.4 reports the weighted least
squares estimates of the logistic model fitted on grouped data. The qualitative
results discussed above are confirmed. Interestingly, we can compare the goodness
of fit of the less parsimonious model in the second column, which include time
varying institutions, with the fit of the parsimonious model in the first column,
which exclude them. Since the decline in the adjusted R Squared turns out to be
quite small, from 0.952 to 0.937, we conclude the contribution of time varying
institutions to explaining the time series and cross section variation of training
outcomes is rather limited.

Clearly, cross country differences in the level of institutions are likely to be
important, as suggested by Figures 3.1 — 3.7, but cannot be identified in these data
because of the impossibility to control for the full set of confounding country

specific effects.
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Table 3.4. Employer provided training and time varying institutions. ECHP
1995-2001. Logistic transformation. Weighted least squares.

Full sample Full sample Full sample
Unemployment rate 2.819** 2.115* 1.296
(1.199) (1.273) (1.252)
Total R&D expenditure on GDP 0.821*** 0.576* 0.694**
(.219) (.317) (.317)
Share of temporary workers in -0.174* -0.173 -0.171
total employment (.099) (.119) (.109)
Union density * low extension dummy 0.004 0.007
(.029) (.028)
Product market regulation -.434*** -0.460**
(.157) (.175)
Employment protection index for -0.254** -0.284***
regular workers (.101) (.101)
Employment protection index for -0.085** -0.072*
temporary workers (.036) (.037)
[Aged between 50 and 59 /100] * - -0.500***
implicit tax rate on continued work (.131)
at age 60-64
Total R&D expenditure on GDP * 0.471*** 0.536***
no college dummy (.077) (.091)
Total R&D expenditure on GDP * -0.035 -0.121
no tracking dummy (.377) (.378)
Total R&D expenditure on GDP * -0.223** -0.274%***
no tracking * no college (.103) (.112)
Year dummies Yes Yes Yes
Country dummies Yes Yes Yes
R Squared .937 .952 .957
Nobs 319 319 292

Notes: Each regression includes a constant, the percentage of females, college and age group dummies. One, two
and three stars for the coefficients statistically significant at the 10, 5 and 1 percent level of confidence respectively.
Heteroskedasticity consistent and cluster adjusted standard errors.

3.5 Extensions

Before concluding this chapter we briefly report about two extensions. In the

former extension, we add to the list of time varying institutional variables the
average and marginal tax rate, gross of social security contributions paid by the
employee and the employer. In the second extension, we restrict our attention to
employer — provided training rather than to total training.

Average and marginal affect training because they influence the bargained wage.
As shown in the Appendix to this chapter, an increase in the average and marginal
tax rates is expected to reduce employer provided training, which covers the large
part of total training in Europe. We measure average and marginal taxes using the

OECD database. These data are classified by type of household and report tax rates
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for the typical individual with 100 percent, 66 percent and 167 percent of the
income of an average production worker. We select single earners with no children
and use as average rate the rate for the individuals with 100 percent of average
income and the marginal tax rate as the difference between the rate at 167 percent
and at 66 percent of average income, divided by the rate at 100 percent.

Not reported here but available from the authors upon request are the
replications of Tables 3.3 and 3.4 with the addition of average and marginal tax
rates. As expected, these variables attract the expected negative sign but are not
statistically significant. We also do not report the estimates for employer — provided
training. It suffices to say for the purposes of this chapter that by focusing explicitly
on the training provided by the employer we capture a large part of all training
events. Not surprisingly, the relationship between time varying institutions and

training remains qualitatively unchanged.

Summary

We summarize the results of this empirical investigation with the following

points:

product market regulation affects training negatively and significantly.
Therefore, more competition in the product market is conducive to higher
investment in training;

labour market flexibility affects training in a less straightforward manner: on
the one hand, the diffusion of temporary contracts reduce the investment in
training; on the other hand, the reduction in the degree of employment protection
for regular workers increases the provision of training. Therefore, labour market
reforms that accelerate the diffusion of temporary contracts and at the same time
increase the protection of a limited core of permanent employees produce negative
effects on the accumulation of human capital taking place mainly in firms;

training incidence declines with age and is lower than average for workers
who have reached age fifty. The decline is higher, ceteris paribus, in countries with
a more generous pension system, because the higher implicit tax on continuing

work at age 60 to 64 reduces the expected time horizon required to recoup the
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costs of the investment. Therefore, pension reforms which reduce the implicit tax
are likely to have as a by-product an increase in the training of senior workers;

there is little evidence that union density matters significantly for training.
One reason could be that our measure of unionism does not allow us to fully
capture the complexity of this relationship. We have restricted union density to
affect training only in those countries where the extension of union contracts is low,
and cannot say much on the effects of unions on training in the remaining
countries;

training and investment in research and development are complements, but
the degree of complementarity is lower for college graduates, possibly because the
latter have sufficient skills and do not need to be trained or re-trained to be able to
cope with innovations;

secondary school design matters in the relationship between innovative
activity and training: when schooling is more comprehensive, high school graduates

require less training to adapt to technical progress.
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Chapter 4 — The Costs and Benefits of Workplace Training

In our review of the basic theory of workplace training in Chapter 1, we have
remarked that efficient provision requires that the marginal private and social
benefits or training be equal to marginal private and social costs. We have also
argued that employers in imperfectly competitive labour markets are willing to bear
the costs of general training if the increase in productivity after training is higher
than the increase in wages. Since the costs and returns to training play an
important role in both statements, the natural question to ask is what do we know
about the effects of training on wages and productivity, and about training costs.

This chapter documents that the answer to this question is: not enough. While
there is an extensive literature on the social returns to schooling — see De la Fuente
and Ciccone, 2002, little is known on the size of externalities associated to training.
The large literature that has documented the relation between human capital and
income, both at the individual and at the national level, leaves little doubt that
investments in human capital are crucial for economic well-being. Many of these
investments take place both in the household and in the educational system but, as
documented in Chapter 2, substantial investment in human capital takes place after
entry into the labour market. However, most of the existing literature that
considers returns to human capital has focused on schooling.

To the extent that the determinants of individual wage growth over the life-cycle
(i.e. after entry into the labour market) have been considered, the literature has
estimated returns to experience and tenure. Although experience and tenure are
considered to be proxies for human capital, it is well-known that other economic
mechanisms than human capital alone can generate upward sloping wage profiles.
One mechanism that generates wage growth is job search and matching
(Jovanovic, 1979a, Mortensen, 1978), a second mechanism is contract based:
upward sloping wage profiles that by postponing rewards can provide an incentive
for workers to exert effort early on. Distinguishing between these alternative
explanations of life-cycle wage patterns has proven to be a daunting task. That
there is a direct relation between these returns and training investment is
suggested by the analysis of Brown, 1989, who finds that firm-specific wage growth
occurs mainly during periods of on-the-job training. This illustrates the importance

of studying the incidence and effects of more direct measures of training.
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In the last two decades an increasing number of studies has attempted to
estimate returns to training using more direct measures. In this chapter we discuss
the fundamental problems that arise in the context of such estimations, including
measurement and identification problems, and show that the interpretation and

comparison of return estimates is not always straightforward.
4.1 Estimating the Private Returns to Training

Let wages w and productivity y be a functions of training t . Most of the empirical
literature estimates parametric specifications of w(t ) that in turn give estimates of

w/ 1t , the marginal impact of training on earnings. If labour markets are perfectly

competitive, wages are equal to (the value of) marginal product, w(t)=y(t)"°. As
discussed in Chapter 1, labour market imperfections can drive a wedge D)
between wages and productivity, so that wt )=yt )- Dt). If D{)* D, the partial
Iw/ft traces the impact of training not on productivity alone, but on productivity
net of the marginal return to the employer, D/t . With absolute wage
compression, [5(t )>0 and the marginal effect of training on productivity is higher

than the effect on earnings.
4.1.1 ldentification

The fundamental problem that one encounters when estimating returns to
training (either fw/ft or fy/ 1t ) is treated extensively in the evaluation literature
(see Heckman et al., 1999, for an overview). It is an omitted variables/selectivity
problem and can be conveniently illustrated by considering the prototypical wage

equation that is estimated in the literature:’*

Inw, = xtb +gr; +e, [4.1]

70Except when workers finance training by taking a wage cut. Costs then drive a wedge between wages and
productivity: wt)=y(t)- ct).

"L\we will discuss the main estimation issues in the context of the estimation of w(t ), but the same problems arise
in analyses based on firm level datathat relate training to output instead of wages.
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where W, is the wage of individual i at time t, X, is a vector of control variables
and e, the residual/error term. The first studies estimated (4.1) by ordinary least
squares (OLS). Without covariates x, and with t  defined as mere participation, the

OLS estimate of the effect of training is simply the difference in mean earnings
between those who participated in training and those who did not. Participation in

training must therefore be random and the important shortcoming of OLS is that g
is unbiased only if training is uncorrelated with the error term: Eft e, |x,]=0.

Ordinary least squares therefore ignores the possibility that there are unobserved
individual characteristics, such as ability, that affect wages and correlate with
training.

The current state-of-the-art in this literature is to estimate fixed effect versions

of (4.1), where it is assumed that e, =c +U,, so that the estimation equation now

it ?

becomes

Inw, =xtb +gt, +¢ +u, [4.2]

This method effectively estimates (4.2) using deviations from individual means
and is comparable to estimating (4.1) in first differences.””> The fixed effects
estimator takes into account any confounding influence of unobserved individual
characteristics that correlate both with wages and training, a long as these are

fixed over time (they are picked up by c;). Thus, the crucial identifying assumption

here is that participants would have experienced the same wage growth as non-
participants in the absence of training.

Some studies (f.e. OECD, 2004; Lowenstein and Spletzer, 1998, 1999) have
estimated equations that control for match-specific effects. These fixed effects
estimates are within-job estimates and therefore do not capture returns to training
in the form of mobility to better jobs. Return estimates from these types of studies
are therefore expected to be lower than returns estimates from standard fixed

effects models.

"2\ith T =2 first differenci ng and fixed estimation are equivalent. With T > 2 they are not. Which of the two is
more efficient depends on the properties of u,. If u;; isi.i.d. FE is more efficient and if u,, follows a random walk

first differencing is more efficient.
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A few studies (Pischke, 2001; Frazis and Lowenstein, 1999) have recognized that
training participants may experience higher wage growth in the absence of training
than non-participants. If this is the case, then standard fixed effect estimates are
biased. To take this into account Pischke, 2001, estimated fixed effect growth

equations by adding individual specific growth rates of earnings dt to equation

(4.2).
As an alternative to fixed effect based approaches a number of papers have

estimated g using selection models or instrumental variables (1V). The outcome

equation (4.1) is now augmented with a participation equation
ti =wh +n, [4.3]

Selection models specify a joint parametric distribution for (e,n) and can be
estimated using maximum likelihood. An alternative is a 2-step method where in

the first step a control function IA“=I (WH) is estimated such that

E[d, (r IAit+eit)] =0. Equation (4.1) is then augmented in a second step with the

control function, and OLS gives a consistent estimate of the effect of training on
wages g.
It has been pointed out that selection models and control function methods can

be very sensitive to misspecification of the joint distribution of (e,n) and are
identified exclusively on functional form and distributional assumptions unless W,
includes variables that are not included in X,. Unfortunately not any variable will
do. What is needed is a variable z, that affects participation but is orthogonal to
the error term in (4.1): E[ze,] =0. This is commonly referred to as an exclusion
restriction, and to z, as an instrumental variable. In addition z, will need to have a

significant effect on participation. With an instrument a common approach is to

estimate g using two-stage least squares (2SLS). The obvious challenge is to find

variables that arguably affect training participation but are independent of wages or

productivity.



121

4.1.2 Rates of Return

To estimate rates of return we need information on costs: r =b/c, with b for
benefits and ¢ for costs. The benefits for the employee equal

b=h:w({ +Dt )- h:w(t)° h:Dw, where h is hours worked. To see how wage return

estimates relate to rates of return, assume that training is measured in hours and
that there are no direct costs. In this case the cost of training equals c¢=Dt :w and

the rate of return is
Fr=—=——— [4.4]

Equation (4.2) estimates g =DInw/Dt » (Dw/w)/Dt =r/h. If training is measured
as incidence, then it estimates g =DIn w» (Dw/w) =r:Dt /h.

This discussion assumes that there are no direct costs. Almeida and Carneiro,
2004, find for Portugal that it is in fact direct costs which represent the bulk of
training costs, as opposed to opportunity costs. With direct costs, total training

costs now become c=Dt :w+ f, and returns r(=(Dw/w)/(Dt /h+ f /(wh)) >r .

4.2 Returns to Employees

As mentioned in the introduction, the initial literature that estimated wage
returns to training was based on indirect training measures. These studies regress
wages on labour market experience and job tenure (seniority). The coefficient on
labour market experience is then interpreted as the return to general training,
whereas the coefficient of job tenure is interpreted as the return to specific human
capital. Abraham and Farber, 1987, Altonji and Shakotko, 1987, and Topel, 1986,
are early attempts to estimate the return to seniority up and above the return to
experience. They find only small effects of seniority on wage growth. Topel, 1991,
re-examined the data and concluded that the findings in these studies are biased
because of measurement error and selectivity issues. He finds that 10 years of
current job seniority raises the wage of a typical male worker in the U.S. by 25
percent.

Human capital theory predicts upward sloping productivity profiles, and wage
profiles are assumed to proxy these productivity profiles. There are several other
theories (e.g. deferred compensation, self-selection, and matching theories)
besides human capital theory that predict upward sloping wage profiles, and as

such it is hard to argue that this is a definitive test. One would like to know to what



122

extent wage growth correlates with productivity growth. Medoff and Abraham,
1981, and Medoff and Abraham, 1980, use performance ratings among professional
and managerial employees in three U.S. corporations, but do not find any
statistically significant correlation between these ratings and wage growth. They
conclude that the on-the-job training model explains only a small part of the
observed return to labour market experience. This result rests on the assumption

that these ordinal performance ratings are unbiased measures of productivity.

4.2.1 The US evidence

Table 4.1 contains a summary of the main empirical studies on the wage returns
to training. For the US training returns have been estimated using a number of
datasets. Some of these, such as the Panel Study of Income Dynamics (PSID) or
the Current Population Survey (CPS), have very limited information on training. The
most widely used datasets are the Employment Opportunity Pilot Project Survey
(EOPP) and especially the National Longitudinal Survey of Youth Cohort (NLSY)
which has arguably the most precise and comprehensive information on training.

Lynch, 1992, is one of the first studies that uses the early waves of the NLSY
(1981 and 1983) to estimate wage returns. The sub-sample she considers includes
those who did not graduate from college and finished schooling by the 1980
interview date. She presents return estimates using both Heckman two-step
selectivity corrections and fixed effects regressions. In the estimations she controls
for tenure, experience and personal and job characteristics. The two-step estimates
show that a week of company training (completed or uncompleted) is associated
with a 0.2 per cent higher wage. This estimate is significant for uncompleted
training. The fixed effect estimates do not show a significant impact on wages. One
drawback of these early NLSY data is that training is only reported if it lasted longer
than one month. It seems likely that many training spells are left unreported. Of
the 12,686 individuals in the NLSY only 3,064 are used in the analysis. Of these
128 report on-the-job training, which is 4.2 per cent of the sample.

Veum, 1995, uses the NLSY for the years 1986 to 1990. After 1986 the training
questions changed and also covered training lasting less than a month.
Respondents could report information for up to 4 training programs. Veum

considers those who had completed formal schooling by the 1986 interview.
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Table 1: Wage return studies
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country study datasel period trainde method b 5
United States Lynch (1992 NLEY 1980-1983  Weeks of OIT OLE+5C 0.0020
FE -0.0002  -0.0m2
Veum (1995) NILEY 1986-1990  Hours of OIT OLs 00073 -0.0399
FE 00090 -0.0392
Parent (1994 NIEY 1979-1991  Years of OJT OLs 01692 -0.0255
HT 01216 00372
Loewenslein and Spleter (1998)  NLSY 1988-1991  Formal Company Training FE L0346 -0.0193
Canada Daniel Parent (2003) FSLS, Men 1995 Career of job-related raining FE L1034 -0.0311
F5LS, Women FE 0nak 00292
United Kingdom — Boaoth ¢ 1991) BSAS, Men 1987 incidence, formal job-mlated OLs L1060 -0.0380
BSAS, Women 01Ls 0166l -0.0400
Booth {1993) BNSG, Men 19Ra/8Y weeks in 1sl vear, employer provided OLE+5C L0100 -0.0020
BNSG, Women OLE+8C 0000 -0.0030
BNSG, Men FE -0.0020  -0.0030
BNSG, Women FE 00100 -0.0040
Blundell et al. (1994) KCDE, Men 1981-1991  incidence, on-the-job empl provided  quasi-difference 000360 -0.0180
NCDS, Men 00660 00170
o NCDSE, Women quasi-difference  0.0030  -0.0320
NCDE, Women 00400 -0.0320
Blundell et al, (1999) NCDE, Men 1981-1991  empl prov course withoul qual OLs LOB3ID -0.0170
NCDS, Men FE 00500 -0.0190
NCDS, Men v 00650 -0.0440
NCDE, Women 0Ls 01420 -0.0220
NCDE, Women FE 01100 -0.0260
NCDS, Women v 00270 -0.0560
Arulampalam and Booth (2000 NCDS 1981-1991  incidence, work related Selection model  0.34200 -0.1740
France Goux and Maurin (20001 o 1988-93 participation, firm provided OLE+5C L0370 00680
Fop 018 00710 00200
e nis Fougére et al. (2001) FOQP, Job switchers 1993 participation, firm provided Switching Repr. 0.2930 -0.1210
FOQP Non switchers Switching Regr. QL1280 -0.0910
Germany Pischke (2001) GROEP 1986-89 wears, work related FE, growth 00380 -0.0270
FE 00260 00190
Kuckulenz and Pwick {2003) BIBR/IABR 199899 incidence, work-related Selection Model (L1500 -0.0400
Norway Pal Schoene (2002) NSOE 198971993 incidence , employer provided OLs L0530 -0.0070
FE 00110 00060
Netherlands Lewven and Oosterbeek (2002) EP1O 2000 incidence, work related OLs (L0980 -0.0290
sC -0L0050 00560
Switrerland Gezriin (20013) SLEFS 19982000 incidence . work-related Malching (L0200
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About 18% report having participated in company training, while the average time
spent on this training was 135 hours. This does indeed suggest that many company
training programs are of short duration. Veum finds that one hour of company
training increases wages by 0.7 to 0.9 per cent.

Parent, 1999, uses the NLSY for the longer period of 1979 to 1991. About 16 per
cent of the individuals report having participated in on-the-job training. He
estimates both simple OLS regressions and IV regressions with Hausman - Taylor
type instruments that are orthogonal to the individual fixed effects.”® The OLS
estimate of the return to one full-time year of training is 18 percent. This estimate
drops slightly in his partial fixed effect estimation to 12 percent.

Frazis and Lowenstein, 2003, estimate various specifications using the NLSY data
for the years 1979 to 2000. They focus on rates of return - instead of wage returns,
and find that at median training of 60 hours the rate of return is in the 150-175
percent range, while their preferred estimate that takes into account heterogeneity
in wage growth (fixed effects wage growth regressions) is a rate of return in the
region of 40 to 50 percent for one full-time week of training.

Finally, Parent, 2003, uses data for Canada from a Follow-Up to the School
Leavers Survey (FSLS). He estimates fixed effects models for men and women
separately. For men participation in employer-supported training increases hourly
wages by more than 10 percent. For women the effects is much more modest,
about 2 percent, and not statistically significant. Parent also reports returns to
weekly earnings. These returns are higher, both for men (0.1364) and for women
(0.0564), suggesting that there might be employment effects.

With the exception of Lynch, 1992, (and to some extent of Parent, 1999), return
estimates for the US are high. There are various possible explanations for Lynch's
results. First, her sample is made up of less educated individuals. Second the data
are for the early 1980s, while it is widely documented that returns to skill increased
substantially over the 1980s. A more likely explanation for her relatively low return
estimates is the fact that training spells that lasted less than a month are not

reported in her data (the same holds for most of the data used in Parent, 1999).

73 Hausman and Taylor, 1981, observed that for time-varying variables the deviation from their time mean can be
used as instruments. They also showed that the time means of the exogenous time-invariant variables can be used as
instruments for the time-invariant endogenous variables. This requires that there are at least as many exogenous
time-invariant variables as endogenous time-invariant variables.
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This not only suggests that there are quickly decreasing returns to training, but is
also suggestive that the high returns that subsequent studies found are largely due

to relatively short training spells.

4.2.2 The European evidence

There are numerous studies that estimate wage returns for the United Kingdom.
An early study is Greenhalgh and Stewart, 1987, that uses 1975 data from the
British National Training Survey. The outcome variable they consider is occupational
status. It is found that training, defined as anything that may have helped an
individual to learn/do his work, has a significant effect on occupational status, but
the marginal benefit is zero after four weeks. Booth, 1991, uses data from the 1987
British Social Attitudes Survey (BSAS). The outcome variable that Booth considers
is annual earnings. She finds high returns, 11.2 per cent for men and 18.1 percent
for women. Potential selectivity into training is not taken into account. Booth, 1993,
improves on this using the 1980 British National Survey of Graduates and
Diplomats (BNSG). This study reports estimates using both selectivity corrected
OLS and fixed effect estimates. She finds that one week of training in the first year
on the job increases earnings by one per cent both for men and women.
Unfortunately, her exclusion restriction in the training probit lack explanatory power
so that her Heckman two-step procedure is basically identified on functional form
only. Turning to fixed effect estimates, there are no longer nonzero returns for
men, while the point estimate for women remains the same.

A number of studies have used the National Child Development Survey (NCDS)
to estimate the wage returns to training. These studies look at training incidence
and wage growth over the period 1981 to 1991. Blundell et al, 1996, use a quasi-
differencing approach that allows unobserved heterogeneity to affect wages
differentially over time. In addition, the remaining transitory shocks are
instrumented using individual first job characteristics and wages, observed ability,
family background, pre-1981 training and post school qualification variables other
than a degree. They find that participation in employer provided on-the-job training
increases wages by 3.6 per cent for men. For women there is no significant effect
on wages. Participation in off-the-job training has higher returns, about 7 percent

for men and 5 per cent for women.
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Blundell et al, 1999, report OLS, fixed effect and instrumental variable estimates
using the same data but for a somewhat larger sample, and consider employer
provided training courses. For men, OLS gives a wage return of 8.3 per cent, the
fixed effect estimate is lower at 5 per cent while the IV estimate is 6.5 per cent.
Returns to training courses that do lead to a qualification are of similar magnitude.
For women the returns are somewhat less clear cut, but still considerable. The OLS
estimate of the return to an employer - provided training course that does not lead
to a qualification is about 15 per cent, the estimated return from the fixed effect
specification is about 12 percent, and the IV estimate drops to about 3 percent.
Returns are higher for training courses that do lead to a qualification. Here the fixed
effect estimate is over 17 per cent and the 1V estimate about 8 per cent.

Finally, Arulampalam and Booth, 2001, estimate a hurdle model on the NCDS
data, where the number of training occurrences is instrumented with the local
unemployment rate in 1981, marital status, the presence of children, early ability
measures and pre-1981 training courses. It is found that participation is associated
with a 41% higher wage growth between 1981 and 1991. This study only finds
significant returns to incidence, but not to the number of training courses.

For countries other than the US or the UK, evidence on training returns is more
scant. Goux and Maurin, 2000, estimate wage returns to employer - provided
training for France. While their OLS estimate is 7.1 per cent and significant, it drops
to -5.7 with a large standard error after correcting for selectivity. This finding is
somewhat at odds with the results of Fougere et al, 2001, who find returns to
training participation for job-switchers close to 30 percent. For non-switchers the
point estimate is still a sizable 13 percent, but no longer statistically significant.
Pischke, 2001, is a careful study using the German Socio Economic Panel (GSOEP).
He present both fixed effect estimates and is the first to estimate fixed effect wage
growth regressions. He finds that one year of full-time work-related training
increases wages by 2.6 to 3.8 percent. These estimates are however not significant.
Kuckulenz and Zwick, 2003, have access to the 1999 “Qualification and Career
Survey" (BIBB/IAB), a 0.1 per cent sample of all employed Germans. They find that
participation in work-related training is associated with more than 15 per cent
higher wages after correcting for the endogeneity of training. Their exclusion
restriction includes self perceived training needs and dummy variables indicating
whether the employer went through a period of downsizing or workplace

restructuring. Schone, 2002, finds that training participation is associated with 1
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per cent higher wages in Norway. Gerfin, 2003, finds effects twice that size for
Switzerland using matching methods, where it is worthwhile to note that the
average training course lasted 17 hours (median 8). Finally, Leuven and
Oosterbeek, 2002, find cross sectional returns to training in the Netherlands of
about 10 per cent, but this return drops to almost zero after narrowing down the

comparison group of non-participants.

4.2 .3 Evidence from the ECHP

Cross — country comparisons of private returns to training are difficult because of
the different definitions of training, different empirical specifications and
econometric methods. Some comparative perspective can be gained for European
countries if we estimate the same specification — model [4.2] — using the European
Community Household Panel, a dataset explicitly conceived for international
comparisons, and focusing on the effects of training incidence. Since we are
interested in the stock rather than in the flow of training, we cumulate this variable
from the initial year of the sample, which we choose to be 1995, to the final year,
2001. Because of the problems associated with the definition of the reference
period — discussed in some detail in Chapter 2 — we only use odd years. We select
the sub-sample of workers aged 25 to 59 who are employed full-time in the private
sector and work between 15 and 70 hours per week. Table 4.2 presents the results

by country, using both ordinary least squares and fixed effects.

Table 4.2 Private returns to training. ECHP 1995-97-99-01.

OoLS FE
Denmark .042*** (.005) .020*** (.007)
Netherlands .037** (.019) -.030 (.031)
Belgium .055*** (.011) .026* (.016)
France .072*** (.007) .000 (.013)
UK .079*** (.005) .019* (.010)
Ireland .081*** (.010) .005 (.022)
Italy .097*** (.013) .038*** (.014)
Greece .216*** (.027) .060* (.032)
Spain .072*** (.007) .017 (.012)
Portugal .180*** (.013) .105*** (.025)
Austria .103*** (.006) .004 (.012)
Finland .055*** (.008) .038** (.018)

Note : each regression include age, age squared, country, year, education, gender, marital

status and industry dummies.
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Ordinary least square estimates of the impact of training incidence on log hourly
earnings range between 3.7 and 21.6 percent, and are higher in the countries with
lower incidence, especially Greece and Portugal. Since we have defined training
incidence as a stock variable ranging between O and 4, this impact is the expected
return to receiving at least one training course in one year of the sample.

When we turn to fixed effects, however, estimated returns are considerably lower
and often not statistically different from zero, with the noteworthy exception of
Denmark, the UK, Italy, Greece, Finland, Portugal and Belgium. Figure 4.2 plots
these estimated returns against training incidence, and shows some evidence of a

negative relationship.

Figure 4.2 Returns to training and training incidence, by country
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Overall, the returns to private-sector training are high compared to the returns
to schooling. Since over 65 percent of the training courses in the ECHP data are
shorter than 2 weeks, our estimates suggest that a relatively short training spell
administered to a worker during a year could increase log hourly earnings by close
to 2 percent in Denmark and the UK, 4 percent in Italy and Finland, and an hefty 10
percent in Portugal. For these countries, one additional year of education yields —
for men — 6.4 percent in Denmark, 6.2 percent in Italy, 9.7 percent in Portugal, 8.6
percent in Finland and 9.4 percent in the UK (see Harmon, Walker and Westergaard
Nielsen, 2000).
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4.2.4 Are the wage returns to training really high?

These high returns raise the question whether the estimates reviewed above are
indeed causal effects. To illustrate this point, consider the recent work by Leuven
and Oosterbeek, 2004, who exploit a provision in the Dutch tax system that allows
employers to deduct an extra 40 percent of the training cost of employees that are
40 years or older from their taxable profits. The structure of the age-dependent tax
deduction is therefore discontinuous at age 40. All workers younger than 40 are
excluded from this additional deduction, while all workers aged 40 or older are
included. This structure constitutes a perfect example of a so-called regression
discontinuity (RD) data design. While the IV point estimates do not provide
evidence of substantial returns to employer provided training, they are too
imprecise to warrant firm conclusions.

Although IV seems promising, and a few studies discussed above have followed
this approach, it is very difficult to come up with variables that affect wages only
through training. An alternative approach is followed by Leuven and Oosterbeek,
2002. The idea is to narrow down the comparison group to those non-participants
who did not participate due to some random event. This is achieved by using the
information obtained through two especially designed survey questions in the
Netherlands. The first is whether there was any training related to work or career
that the respondent wanted to follow but did not do so. The second asks whether
this non-participation was due to some random event such as family circumstances,
excess demand for training places, transient illness, or sudden absence of a
colleague. Respondents who give an affirmative answer to both questions are
arguably a more appropriate comparison group.

It turns out that OLS estimates based on these data are similar in magnitude to
those found for the studies cited above, and equal to 12.5 percent for those
participating in one training course (with median duration of 40 hours) during the
past 12 months. Restricting the comparison group to workers who wanted to
participate in training but did not do so reduces the estimated return to 8.7
percent. When the comparison group is further restricted to those workers who
wanted to participate in training but did not do so due to some random event, the
point estimate of the return to training is 0.6 percent. Although the sample size
does not allow precise estimation of the latter effect, the credibility of the proposed

strategy is supported by the fact that on each subsequent narrowing down of the
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comparison group, the participants and comparison individuals are increasingly
similar on observed characteristics. In line with this increased similarity of trainees
and non-trainees, the point estimate of the return to training consistently drops.
While instructive, these results are based on a small sample. The question is
whether they can be generalized to the relevant population. Under some
homogeneity assumptions, they measure the average treatment effect on the
treated. However, if these assumptions do not hold, they capture a local average
treatment effect. It is the former which has policy relevance, not the latter (see
Angrist, 2004). Furthermore, in all the studies reviewed here, the effect of training
on wages is estimated by restricting the sample to employed workers; therefore,
estimated returns might also be biased downward, due to exclusion from the
control group of those that are expelled from employment between two
observations (or during the time period covered by the survey). For instance,
consistent with the IV estimates of Leuven and Oosterbeek (2004), OECD (2004)
and Bassanini (2005) find non-significant wage returns for workers aged 35 years
or more, using ECHP data; training, however, is found to enhance job security of
this category of workers, so that once foregone income due to unemployment spells

is taken into account, training appears to increase earnings at any age.

Summary

The bottom line of the discussion in this section can be summarized as follows:

1. estimated private returns to training are high, especially in the countries
where training incidence in rather low — Portugal and Greece are good examples;

2. these estimates could be over-stated by the failure to control in an adequate
way for the spurious correlation of training with confounding factors that affect
wages;

3. recent research based on the identification of credible instruments for
training participation finds much lower returns. It is still an open question, however,

whether these results can be generalized.

4.3 Returns to employers

Returns to employers depend on the effects of training investment on
productivity and wages, as well as on training costs. Due to measurement

problems, there are relatively few studies on the productivity effects of training.
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These studies are usually based on firm level data, because of the issues
surrounding the measurement of individual productivity. The papers in this line of
research typically regress some measure of output on a vector of inputs which
includes training. As with the wage return studies, the comparison of results
between studies is hampered by the differences in training definitions. In addition,
there is a large variety of functional form specifications and output measures, which
further complicates comparison.

There are basically two types of quantitative studies: survey based studies, and
case studies - sometimes company-sponsored. Survey based studies have the
potential advantage that the results are representative for a particular population of
firms, and that the findings can be generalized. The disadvantage is that they
usually lack information on the cost of training, and it is therefore in general not
possible to estimate rates of return using survey data. Case studies have the
advantage that they more often have information on cost.

Dearden et al, 2000, combine British data from various sources and construct a
panel of industries covering the period 1983-1996. Training information comes from
the Labour Force Survey. They find that increasing the proportion of trained
workers in an industry by 5 percentage points leads to a 4 percent increase in value
added per hour, and a 1.6 percent increase in hourly wages. Barrett and O’Connell,
2001, analyze a sample of Irish firms and find that training which provided “broad
skills and knowledge” has a positive impact on sales growth between 1993 and
1995. In particular, increasing the number of training days per employee by 1
percent increased productivity by 3 percent. On the other hand, they find that
training “directly related to the operation of the company" did not have an impact
on productivity.

Zwick, 2004, uses German IAB data to study the impact of participative work
practices on firm productivity and finds that training positively affects training.
Brunello, 2004, uses survey data for 97 Italian large enterprises and estimates by
fixed effects the relationship between value added per head and alternative
measures of training. He finds that a 10 percent increase in the average number of
hours of training per head increase productivity in his sample by 1.32 percent.

Most studies that consider the productivity effects of training are however for the
United States. Bartel, 1994, uses a survey dataset consisting of 495 business lines,
and compares businesses that implemented formal training programs (in 1983)

with those that did not. She finds that the former experienced a 6 percent higher
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annual productivity. Holtzer et al., 1993, use data on firms that applied for training
grants between 1988 and 1989 in Michigan. They estimate fixed effect regressions
of hours of training on the scrap rate and found that doubling training reduced the
scrap rate by 7 percent (worth about $15,000). This effect, however, halved in the
next year, and it seems likely that this dissipation would have continued in
subsequent years.

Black and Lynch, 2001, use a nationally representative sample of businesses to
estimate a production function with sales as the dependent variable. They are able
to estimate fixed effects regressions, but do not find any effect of training on
productivity. Bartel, 2000, provides a comprehensive review of the literature
measuring the employer's rate of return, including case studies. As discussed
above, cost data are necessary to calculate rates of return. She concludes that
large scale survey studies are uninformative on rates of return because of missing
cost data, and that econometric studies more in general fail to solve endogeneity
issues. She also reviews 16 company case studies (published between 1987 and
1997) that measure rates of return on training investments. With the exception of
two studies, Bartel argues that this research is plagued by serious methodological
flaws, including inappropriate evaluation design, lack of attention to selection bias,
a focus on short term outcomes, and using self-reports from trainees as information
on productivity gains from training. The two studies that were well conceived found
high rates of return on investment, ranging from 100 to 200 percent. Although
these studies get rid of within - company selectivity, they do not solve between -
company selectivity issues and it is unclear to what extent the results from these
two companies can be generalized to the population of enterprises as a whole.

The limited information on productivity hampers the possibility of developing a
direct test of the absolute wage compression hypothesis advocated by Stevens,
1994, and Acemoglu and Pischke, 1999b, and discussed at length in Chapter 1. In a
recent attempt to probe the standard Beckerian view of general training against this
hypothesis, Bassanini and Brunello, 2003, develop an upper bound estimator of the
relationship between wage compression and training, which does not require
measures of productivity. Under the maintained hypothesis that wages and
productivity are positively correlated, they estimate for a sub-sample of European
country the relationship between training incidence and training wage premia. Their

evidence is that this relationship is negative. Since most of the training is general in
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nature, they conclude that only the wage compression view is consistent with their
results.

The combined findings on the productivity and wage effects of training begs the
guestion whether training has a positive effect on the profitability of training firms.
Blundell and co-authors, 1999, review this literature and conclude that “..not all the
productivity gains resulting from training are compensated through a corresponding
increase in individual remuneration, so that the investment in training remains
profitable for firms..” (p.13). Importantly, the profitability of the investment
appears to extend to future employers, who hire already trained employees. This
evidence confirms that poaching externalities may be an important component of

the training decision’”.

4.4 Training and growth

As mentioned in the introduction to this chapter, most of the empirical literature
on the relationship between human capital and growth finds that human capital
matters. Unfortunately, human capital is typically measured with the average
number of years of schooling, and no attempt has been made, so far, to investigate
the importance of training, mainly because of lack of suitable data. In a recent
review of the empirical literature, de la Fuente and Ciccone, 2002, find that the
contribution of years of schooling to productivity growth in the OECD between 1960
and 1990 has been equal to 15.36 percent. Our evidence in Chapter 2, as well as
most of the empirical literature, shows that education and training are complements
in the production of human capital. We infer from this that schooling affects growth

both directly and indirectly, by accelerating the accumulation of human capital.
Summary

We summarize the discussion in this chapter as follows:

1. Traditional wage return studies, that depend on differencing (fixed effect)
methods where non-participants are used as a comparison group, often find high
wage returns. Studies that exploit arguably exogenous variation in training
participation are in their infancy. They find much lower wage effects of training.
These estimates, however, are imprecise, and rely on small and somewhat specific

samples.

" Collier, Green, Peirson and Wilkinson, 2003, show that training increases company survival.
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2. Compared to the numerous studies on wage effects of training, there are
relatively few studies on the impact of training on productivity. This is mainly
explained by the lack of data on productivity. If such information is available then it
is either at the industry or, in the best case, at the firm level. These studies do not
give a consistent picture of the impact of training on output.

3. Rates of return estimates are even scarcer than productivity studies. This is
because data on cost are even more difficult to find than data on output. When
such data are available (in company case studies) it is unclear to what extent we

can generalize the results.
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Chapter 5: Is there scope for policy?

In the European Employment strategy designed in Lisbon, more and better
education and training are considered as key factors to increase the
competitiveness of European countries or to avoid social exclusion. The view is that
training and lifelong learning are especially valuable for those workers — the old and
low skilled - who face the highest risk of being negatively affected by the ongoing
economic changes.

Public training policies can be justified either on efficiency or on equity grounds.
Both of them are crucial. Perhaps surprisingly, even if there is a large consensus in
the economic literature on the importance of training, there is less agreement on
whether the observed levels of investment in training are inefficiently low and,
consequently, on the necessity of policy interventions. In spite of the many
theoretical reasons for under-investment, discussed in Chapter 1, it is difficult to
come up with convincing empirical evidence that workplace training is under-
provided, and even more difficult to know how far the private optimum deviates
from the first best. The key reason, we have argued in Chapter 4, is that training
costs and returns - on which efficiency evaluations are based - are not well
measured.

A part from efficiency arguments, equity considerations can be relevant to justify
training for groups of workers in disadvantaged economic conditions. If equity is
interpreted as equality of opportunities — as in Roemer, 1998, low participation in
training activities by some disadvantaged categories of workers may be not socially
desirable, even if efficient. A key issue here is whether economic policy should try
to correct outcomes — differences in training — or to modify initial conditions — for
instance differences in educational attainment. In addition, since it is often very
costly to increase the human capital of low skilled and older workers, cost-
effectiveness considerations have to be taken into account.

We start this final chapter with a brief discussion of how the design of training
policies is strictly related to the type of potential market failures conducive to
under-provision. Next we turn to consider the empirical evidence on the relevance
of efficiency and equity issues. We then propose a political economy view of
training subsidies. The last two sections of the chapter are devoted to examining

the key features of the training policies in place and the implications for training of
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labour and product market reforms. A long Appendix describing existing policies in

some detail concludes.

5.1. Policy Responses to Market Failures in Training Provision

Since market failures in the provision of training can originate both in the labour
and in the capital market, the appropriate policy intervention depends on the
nature of the problem at hand, as illustrated in Table 5.1. With perfectly
competitive capital and labour markets, there is little role for policies pursuing
efficiency. If capital and labour markets are characterized by imperfections,
however, training investment may be lower than the efficient level and a natural
policy approach is to try to eliminate the sources of inefficiency. Credit constraints
may be relaxed both by interventions which make credit markets more competitive
and by subsidies paid out to constrained individuals. When labour markets are
imperfect and there is absolute wage compression, firms are involved in general
training and bear the costs. In the case of under-provision, training subsidies
should be targeted at individuals and firms. An additional role for policy is to reduce
asymmetric information in the market for training and improve contractibility by
removing the problems which emerge when the worker and the firm have different
information on the contents of training.

Since the identification of market failures and unequal circumstances are
prerequisites to sensible public intervention, we turn to examine the empirical case
for the under-provision of workplace training and for inequality of opportunity in the

investment.

5.2. Under-provision: what is the evidence?

As shown in Chapter 2, the empirical literature on training shows that there is
substantial variation across countries and across socio-economic groups in training
participation rates, with Nordic European countries showing higher participation
than Southern European countries and low-educated and older workers generally

participating less than other groups in training activities.
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Table 5.1. Different types of market failures and policy interventions aimed at restoring efficiency

Perfectly Capital market
competitive Policy interventions imperfections Policy interventions
capital markets

Perfectly Efficient investment Training investment can Subsidiesto individuals
competitive be inefficient

labour markets
Workers are not able to
accept asufficiently low
wage or are unableto
insure against uncertain
training returns

Labour market Training investment Policies that reduce Training investment can be Policies that reduce
imperfections can be inefficient contractibility problems inefficient contractibility problems
Contractibility problems  Subsidiesto firms Investment higher than Subsidiesto firms and
are less relevant since with perfectly competitive individuals
part of thetraining is labour markets accompanied

financed by the firm by capital market imperfections
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These differences reflect individual incentives to train, which are affected by
labour and product market institutions — as discussed in Chapter 3 — and by
training and education policies already in place.

When considering workplace training policy, one would like to know first of all
whether training outcomes produced by economic agents in the absence of policy
would have attained the first best allocation. F yes, there would obviously be no
role for policy on efficiency grounds. To do that, however, we would need to
observe training outcomes in the absence of policy, obviously a difficult task given
that such policies are quite widespread. Nor can we infer nefficiency by observing
how ubiquitous training policies are, since many of these policies may be ineffective
and not altering private outcomes.

Another difficulty with assessing the presence of under-investment is that such
an evaluation would require that we compare social and private benefits with social
and private costs. Again, the discussion in Chapter 4 has shown that we know very
little about costs. Some have claimed that evidence of under-investment is the
combination of high private rates of return to training and low training incidence,
and have quoted in support several studies suggesting that private rates of return
to training are considerably higher than the real rate of return of other investments
with similar risk. Even if we take such evidence at face value, we question whether
one can infer from high returns to training and low investments the existence of
under-provision. Assuming that the marginal returns to training decrease with the
stock invested, high observed returns are consistent both with the presence of
liquidity constraints, which prevent some individuals from investing, and with high
marginal costs of training. While the former explanation supports under-provision,
the latter explanation is perfectly in line with efficient provision.

A reason for under — provision is that private and social returns to workplace
training do not coincide, because of the positive externalities generated by the
complementarity of training on innovation (see Acemoglu, 1997) and of the positive
spillovers on the productivity of unskilled employees (see Johnson, 1984). As briefly
reviewed in Chapter 4, however, we have little empirical evidence of the positive
external effects of human capital, and what we have refers exclusively to the
impact of schooling.

As discussed in Chapter 1, models of workplace training in imperfectly

competitive labour markets do not suggest that private outcomes in the absence of
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policy are necessarily inefficient. The observation that employers who invest in
general training are forced to share some of the revenues with employees — the
hold up problem — or the fact that some of the returns to training are captured by
future employers — the poaching externality problem — can both be causes of under
— provision but do not necessarily produce it, as Bishop, 1997, concludes. The
Appendix 1.B to Chapter 1 shows that, when turnover is endogenous, a negative
relationship between training and turnover can undo the negative effects of hold -
up and poaching externalities and even produce over —investment.

In the next two sub-sections, we examine the evidence on the effect of training
on turnover, and review the limited evidence on the importance of credit
constraints. To anticipate our conclusion, the evidence at hand is not sufficient to
claim the existence of under-provision, or, even more difficult, to measure the gap
between the socially optimal allocation and the outcomes produced by private
agents. We conclude that one needs to be prudent when designing public policies

aimed at raising the provision of workplace training.

5.2.1 Training and turnover

We investigate the empirical relationship between training and turnover using
ECHP data and focusing on voluntary quits. The ECHP dataset includes two
interesting questions on turnover behaviour, which can be used to study whether
(voluntary) turnover is affected by employer-provided training: first, workers are
asked to indicate the year when they stopped working in their previous job.
Second, they are asked to indicate the reason of separation. If we focus on
individuals who were trained by the employer between year t-1 and year t and
compute the percentage of those who quitted between year t+1 and year t+2 —
conditional on staying in the job in year t - we find that the percentage of workers
who leave for a better job is on average 6.94 percent in the sample of 11 European
countries with available data’®. This percentage increases to 9.88 percent when we
add voluntary turnover due to non economic reasons — such as childbearing,
moving, marriage and else. Therefore, a European employer who is considering
training a worker can expect — based on this data, that 7 to 10 trained workers out

of 100 quit between one and two years after training.

75 These countries are Denmark, Belgium, France, the UK, Ireland, Italy, Greece, Spain, Portugal, Austria and
Finland.
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Does turnover decline among trained employees? We investigate this question by
selecting the individuals who had received employer provided training from January
in the year t-2 to t, the time of the survey, and by asking whether they have
quitted their last job in the year t+1, conditional of no turnover in year t. We
choose to focus on turnover one year after the survey rather than in the same year
to avoid the risk of having separations taking place before the training event, and

to reduce endogeneity issues. The empirical model is

Oit =a +bXj +dtjt-1+ fj +ejt [5.1]

where g is turnover — a dummy equal to 1 in the event of turnover and to O
otherwise; X is a vector of time varying controls, t is the training dummy, c is an
individual fixed effect and e is a random error orthogonal to training. If more able
individuals are less likely to quit and more likely to receive training, failure to
account for unmeasured individual fixed effects could seriously bias downwards our
estimates. To take this into account, we estimate a linear probability model using
fixed effects. The vector X includes age, age squared, year dummies and five
dummies representing the time varying degree of job satisfaction. Table 5.2 reports
the estimates separately for turnover to a better job — column 1 in the table - and
for any voluntary turnover — column 2.

In these estimates, we consider the period 1996-2000 and restrict our attention
to individuals aged 25 to 54. As expected, our estimates show that turnover
declines with age and with the index of job satisfaction.

Conditional on these factors, the relationship between training and turnover is
negative, small and not statistically different from zero. Therefore, our results lack
sufficient precision to reach any firm conclusion. Ambiguous results emerge also
from the few papers in the literature which address this issue. Lynch, 1991, using
US data on young workers (National Longitudinal Survey of Youth), finds that while
on-the-job training (more firm specific) reduces the probability of job separations,
workers participating in off-the-job training (more general) are more likely to leave
their current employer. Veum, 1997, using the some source of data, concludes that
trainees are equally likely to quit than non-trainees. Similar results are obtained by
Krueger and Rouse, 1998, by focusing on personnel files from two large U.S.
companies. On the other hand, Parent, 1999, using data from the NLSY, shows that

on the job training reduces the probability of job separations.
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Table 5.2. Estimates of the probability of separation in year t+1 as a
function of employer provided training in years t-2 to t. Linear probability
model. Fixed effects. 1996-2000

Quitted because Quitted for
of a better job different reasons
Trained by employer between -.002 -.004
year t-2 and t (.004) (.003)
Age -.029*** -.020***
(.005) (.004)
Age squared .0003*** .0002***
(.000) (.000)
Job satisfaction at time t: level 2 -.012 -.009
(.012) (.007)
Job satisfaction at time t: level 3 -.017* -.014
(.010) (.008)
Job satisfaction at time t: level 4 -.027*** -.026***
(.011) (.007)
Job satisfaction at time t: level 5 -.049*** -.043***
(.010) (.008)
Job satisfaction at time t: level 6 -.057*** -.046***
(.010) (.009)
Nobs 55154 55154
Note: standard errors in parentheses with p<0.10=", p<0.05 = ~, p<0.01 = *. Each regression includes a constant and year

dummies.

5.2.2 Credit constraints

Even when the labour market is perfectly competitive, there could be under —
provision if workers investing in general training are credit constrained. The
importance of these constraints is a very investigated topic in the economics of
education literature. According to Kane and Rouse, 1999, for instance, the presence
of these constraints is confirmed both by the fact that pupils from poor households
invest less in education in spite of the higher returns from the investment, and by
the higher impact that an increase in tuition costs produce on their choices. On the
contrary, Carneiro and Heckman, 2004, and Cameron and Taber, 2000, argue that
there is no relationship between family income and educational outcomes and that,
after controlling for ability, differences in returns among groups of individuals
vanish. Some attempts to study the effect of credit constraints on training are

Greenhalgh and Mavrotas, 1994, and Chapman, 2002, who show that the training
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decisions of low income workers may be negatively influenced by financial

restrictions.”®

5.3 Is there an Equity Issue?

With scant evidence on market failures and efficiency, we can justify widespread
policy intervention in the market for training because of equity reasons. As
discussed in Chapter 1, policies aimed at equal opportunities need to be grounded
in the distinction between differences arising from variations in the individual
expenditure of effort and differences arising from circumstances for which society
believe individuals should not be held accountable — such as race, gender, and
family background.

In this section, we replicate the empirical study by Carneiro and Heckman, 2004,
on the relationship between family background and training provision using data for
Europe drawn from the European Community Household Panel. Unfortunately, this
dataset has not been designed to collect information on family background, which
precludes a straightforward investigation of the role played by parental variables in
educational choice. As a gross approximation, however, we focus on individuals
aged between 18 and 30, and link up these individuals with the households of their
parents to recover as much as possible the necessary information on parental
background. Since the ECHP includes both a personal and a household file, this is
clearly possible as long as the young individual is still living with his/her parents.
When this is not the case, one can still retrieve to an extent the relevant parental
background information by tracking young individuals as they leave their parents to
form their own households.

Clearly, our ability to connect household information to young indwviduals is
higher for the “olive belt” countries of Southern Europe, because young individuals
in these countries tend to live in their parents’ household much longer than in
Northern and Continental Europe. Since individuals in these countries are over-
represented in the final sample, we need to be careful in interpreting our results as

suggestive rather as representative of the European situation.

8 |n his study Chapman considers job losers. After controlling for a large number of characteristics, he shows that
having liquid assets at the time of thejob lossis very important in determining investment in self-financed training.
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We select individuals working at least 15 hours per week. To connect these
individuals with the households of their parents, we start by selecting a sub-sample
of households with one of the following characteristics: i) one person household
aged less than 30; ii) single parent with at least one child aged 16 or more; iii)
couple with at least one child aged 16 or more; iv) couple without children, with
both members aged less than 65.

The household types ii) and iii) clearly include our target group of young
individuals, and for these individuals it is easy to construct the relevant parental
background variables. Conversely, the household types i) and iv) include those
youngsters who have recently moved out of their parents’ household to start their
own families. For this sub-group of individuals, we use longitudinal information. To
illustrate the idea, consider a young individual aged 24 in 2001 who moved out of
his parents’ household at 20 to live on her own or with a partner. The ECHP
associates a time invariant personal identification number to each individual, but
updates the household identification number when the individual moves out.
Therefore, in our example we should find that the household identification number
in 1997 is different and typically lower than the newly assigned household
number’’. In such case, we assign to the individual her old household number and
the attached parental background variables. By so doing, we are able to retain in
the final sample many — but not all - young individuals who are living on their own.

Parental background information includes the attained education of parents at
the time of the survey. Information on the education of each parent is categorized
as a dummy equal to 1 for upper secondary or college education and to O
otherwise. Since we pool all available observations over countries and time, we
include time and country dummies to capture time effects and all time invariant and
country — specific institutional differences, which could affect both labour market
outcomes and training. Country dummies also pick up differences in the
interpretation of the training question, which could vary across countries because of
broad cultural and social reasons.

Table 5.3 focuses on workplace training and presents the estimates of two
alternative specifications: in column (1) and (2) we include two dummies for
educational attainment — high school and less than high school, a gender dummy,

age, household size and two dummies for parental background, the education of

77 We are grateful to Simona Comi for a clarifying discussion on this point.
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the father and the mother. In the remaining two columns we add interactions of
these two dummies with a dummy for the countries belonging to the “olive belt”.
For each specification, we report the average marginal effect of parental
background on participation in workplace training, both conditional and
unconditional on attained individual education.

Inspection of the table shows that parental background has a statistically
significant positive effect on workplace training, independently of whether we
control for individual education or not. As expected, this effect, and particularly the
father’s education, is more relevant for young individuals in the countries of
Southern Europe. We conclude that employer — provided training in Europe is not
neutral to family background, contrary to the evidence for the US presented by
Carneiro and Heckman. Table 5.4 confirms these results when we restrict attention
to employer — provided training. With the caution required by the quality of the
data at hand, our results suggest that workplace provided training in Europe, rather
than offsetting the differences associated to initial circumstances, increase such
differences. A tentative explanation of the uncovered difference is that family and
social networks are more pervasive and more important in the Europe than in the
US, and that these networks extend beyond the schooling stage — especially in
Southern Europe - to influence the likelihood of finding a good job and therefore

receiving company provided training.

Table 5.3. Enrolment in education. 1996-2001. Average partial effects.
Weighted estimates. Dependent variable: workplace training.

@ @ (©)) “
High school education -.029*** - -.028***
(.006) (.006)
Less than high school -.110*** - -.108***
(.005) (.006)
Father with high school or college .011** .025*** -.000 .008
(.005) (.005) (.006) (.006)
Mother with high school or college .021*** .034*** .022*** .033***
(.006) (.006) (.006) (.006)
Father with high school or college * - - .038*** .051***
Olive belt dummy (.013) (.014)
Mother with high school or college * - - -.002 .003
Olive belt dummy (.012) (.013)
Nobs 37492 37492 37492 37492
R Squared .146 .131 147 .132

Note: each regression includes a constant, age, gender, year and country dummies. Robust standard errors within parentheses.
One, two and three stars for statistical significance at the 10, 5 and 1 percent level of confidence.
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How big is the estimated impact of family background? A switch of father’s
education from less than high school to higher education is estimated to increase —
on average — participation to workplace training by 0.011 when controlling br
education and by 0.025 without controls. This effect increases to 0.038 and 0.059
when we consider Southern European countries. Since the average participation
rate in the sample at hand is 0.180, this increase is between 10 and 30 percent of

mean participation — a significant effect.

Table 5.4. Enrolment in education. 1996-2001. Average partial effects.
Weighted estimates. Dependent variable: employer provided training.

@ @ 3) 4)
High school education -.024*** - -.023***
(.004) (.004)
Less than high school -.050*** - -.048***
(.004) (.004)
Father with high school or college .010** LO017*** .000 .004
(.004) (.004) (.004) (.004)
Mother with high school or college .010** .016*** .010** .014***
(.003) (.004) (.004) (.004)
Father with high school or college * - - .038*** .046***
Olive belt dummy (.012) (.013)
Mother with high school or college * - - -.001 .001
Olive belt dummy (.009) (.004)
Nobs 35826 35826 35826 36075
R Squared 127 .119 .129 121

Note: each regression includes a constant, age, gender, year and country dummies. Robust standard errors within parentheses.
One, two and three stars for statistical significance at the 10, 5 and 1 percent level of confidence.

We conclude that there is some evidence of an equity issue in the distribution of
training outcomes in the European young population, especially the one residing in
the Southern part of the Continent. The uncovered differences in training outcomes
by parental background partly reflect the within — country differences remarked in
Chapter 2. A good example here is Italy: average parental education is much lower
in the South than in the North of the country, with consequences both on
educational attainment (see Brunello and Checchi, 2005), and on the distribution of

training within the country.
5.4 What do we learn from the empirical evidence?
The discussion in the previous two sections suggests that it is difficult to make a

strong case for under-provision of workplace training: measurement problems and

estimation issues concur to the conclusion that more needs to be done in order to
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provide a satisfactory answer to this crucial question. We need more research on
externalities, more information on costs, and to verify whether the existing
estimates, especially those on the private returns to training, are robust to more
adequate estimation techniques.

We are more optimistic when it comes to the distributional implications of
training. We have presented evidence which clearly suggests that differences in
training outcomes may be due to a significant extent to differences in
circumstances which are partially out of control of individuals. If more training
means better earnings and higher job security, there is ground for training policies
which reduce social exclusion.

Given the status of our knowledge to date, which training policy should be
recommended? And which kind of intervention is more likely to produce satisfactory
results? What are the expected effects on training investment of policies and
reforms which affect the rules and institutions of European labour markets? Before
attempting to answer these questions, we suggest an alternative justification of
training policies, which does not rely on efficiency, but is based on a political

economy approach.

5.5. A Political Economy Approach

The scant empirical evidence that market failures exist and are important is in
striking contrast with the great attention lavished by many policy-makers on
lifelong learning policies. In the absence of efficiency issues, one can claim the need
to redistribute and provide equal opportunity as a firm ground for public training
policy. There are two problems with this view, however. First, as we shall argue
below, training is not a very good redistributive instrument, since its returns to
disadvantaged workers are not particularly high. Second, firms are concerned with
profitability and may pay little attention to the need of compensating disadvantaged
individuals, even in the presence of subsidies.

We posit that a consensus on training policies could emerge even in the absence
of efficiency or equity considerations when firms and employed workers, which are
generally better organized than the average individual in the population, succeed in
influencing political decisions in favour of redistribution to their advantage.

In the very simple model illustrated in Appendix 5.A, we consider a majority

voting equilibrium involving firms, trained and untrained employees. In the absence
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of training subsidies and taxes, there is a socially optimal provision of training.
Suppose now that firms receive a training subsidy funded by a proportional payroll
tax on all workers, and that workers receive wages that are proportional to
productivity. Because of the subsidy, there is over-provision of training. We show
that firms generally favour the policy and argue that skilled workers may also
support it if firms redistribute part of the subsidy. If these two groups have
sufficient political power, they can promote this policy independently of efficiency or
equity considerations. Notice that such a policy could even be supported by
unskilled labour if there are strong complementarities between skills and unskilled

labour, as discussed by Johnson, 1984, with reference to education subsidies.

5.6 Policies offering Financial Support to Workplace Training

European policies offering financial support to individuals and firms usually
consist of government sponsored co-financed schemes. In the last years the policy
approach has shifted from direct subsidisation of external (public or private)
providers of training services to co-financing schemes. The emphasis on the
increase of the contribution of firms and trainees to financing training schemes
responds both to shrinking government budgets and to the need of providing
adequate incentives for training quality.

Co-financing schemes in Europe are oriented both to firms (levy/grant schemes,
train or pay and tax deduction systems) and to individuals (subsides, vouchers,
individual learning accounts, grants from specific funds, etc.). In spite of the
diffusion of these systems, rigorous empirical evaluations of their effectiveness are
uncommon, and many investigations provide only descriptive statistics with no
counterfactual for the assessment of the policy impact. As a consequence, it is not
possible at this stage to tell whether these policies have determined sufficiently
high gains to compensate for their costs.

The main characteristics of each scheme are described and discussed in some
detail in Appendix 5.B. Here we focus on the key aspects that are relevant for the
design of effective policies. First, it is important to avoid subsidizing training
investments that would have been realized in any case by the parties involved. To
do this, the subsidy component of a policy package should compensate only the gap
between marginal costs and marginal private benefits that may arise at the socially

desirable investment level, leaving to firms or workers the responsibility of
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financing the rest. As discussed in the appendix, while some of the implemented
policies respect these principles, others do not and tend to generate large
deadweight losses’®. Since little is known on the relevance of informal training
processes, these policies may also produce inefficient substitution between informal
learning processes and formal training. This risk is especially relevant for policies
directed to firms, since informal training is usually aimed at imparting specific
competencies and is generally paid by the employer.

It is important to stress that co-financing schemes directed at firms do not
address the low training participation of particular groups of workers. As shown in
Chapter 2, firms generally prefer to involve in their training programmes better
educated workers who are involved in more complex jobs, and the targeting of
public support in favour of particular groups of workers is likely to produce relevant
substitution effects. As a consequence, when training policy is aimed at reducing
perceived inequalities, it is necessary to adopt co-financing schemes focused
directly on individuals (such as loan and individual subsidy schemes). These policies
should be accompanied by complementary measures which favour the diffusion of
information on training opportunities, the quality of the training schemes on supply
and the portability of the acquired skills.

In markets that are rapidly changing, the access to training opportunities might
be improved by government policies which establish information systems with data
on “the availability, cost, subsidies and markets for trained personnel in a variety of
occupations as well as individual data on providers” (Levin 1998). A number of
countries has experimented with models for forecasting employment by occupation
(in the Netherlands, Canada, USA and Australia this work has been enhanced by
estimates of labour demand for newcomers or re-entrants in the workforce).
However, governments often do not have any advantage over the private sector in
anticipating training needs and their contribution is therefore that of collecting
information and creating systems incorporating data about training providers.

An additional role for governments is that of increasing the individual benefits of
training via qualification systems that make potential employers aware of the skills
and competences acquired by learning experiences. Such systems are being
developed on a European scale by the European Union under the Lisbon strategy

and in several countries - including Australia, Austria, Denmark, Hungary, Italy,

8 According to the survey of large Italian firms by Isfol, 2004, close to 53 percent of the 185 surveyed firms
declared that they would have invested in training even in the of the training subsidies.
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Netherlands, New Zealand, Norway and UK. The goal of a transparent system of
reliable vocational qualification is, however, difficult to achieve, since the definition
of “skill standards” poses many measurement problems (Greenhalgh, 1999; OECD,
2003a; Colardyn, 2002).

Some countries (for example the UK) rely on locally administrated vocational
qualification systems, which use different methods of assessment, with greater risk
for employers and consequently lower wages for trained workers (Conlon, 2000).
More satisfactory results are obtained in countries such as Finland, France and
Germany, where social partners contribute in deciding the content of training and in
supervising its provision. This suggests that unions may play an important role both
in solving hold-up problems and in helping workers to obtain a share of training
benefits, and by so doing in avoiding poaching problems. A role for the government
can also be that of creating framework and legal condition that ensure that private
parties are willing and able to finance training. Contracts, such as pay-back clauses,
apprenticeships and working-time accounts, go in this direction and are reviewed in
the appendix of this chapter.

There is little agreement on the effectiveness of training policies in addressing
equity issues, and one matter of debate is whether these issues have to be posed in
terms of income redistribution or in terms of better access to training opportunities.
One view if that while public assistance might undermine self-reliance, training

helps individuals in finding jobs that assure a decent standard of life.

Table 5.5 Private returns to training by education

Average return to training Deviation from average
for the poorly educated
Denmark .023*** -.034**
Netherlands -.015 -.017
Belgium .029* -.025
France -.002 .031
UK .028** -.053***
Ireland .010 -.030
Italy .041*** -.026
Greece .066** -.114
Spain .020* -.032
Portugal .143*** -.080**
Austria .010 -.121**
Finland .040** -.016

Note: see Table 4.2
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An alternative view casts doubts on the fact that providing more human capital
will enable disadvantaged workers to get jobs that meet their expectations or that
such efforts can be cost-effective.

Training may not be an effective way to redistribute income when disadvantaged
workers obtain relatively low returns from it. To better illustrate this point, we have
replicated the fixed effects estimates in Table 4.2 by adding an interaction term
between the stock of training and low education, which is expected to pick up the
differential in the return to training for the poorly educated. Our results are
presented in Table 5.5.

As expected, we find that the wage returns to workplace training are lower for
those with less than secondary education, a result which confirm existing evidence
from the US. The gap is particularly significant in the UK, Portugal and Austria.
These findings suggest that a more effective strategy for improving the income of
the poor could be to invest more in the highly skilled, tax them and redistribute to
the poor. A relevant problem with this approach, however, is that it would breed a
culture of poverty and helplessness — see Heckman, 1999.

More agreement exists on the role that can be played by policies targeted at
increasing the educational attainment of disadvantaged groups. As shown in
Chapter 2, there is broad support of the fact that education and training are
complements, and that learning begets learning. By increasing the basic skills of
the work force, in terms of literacy, numeracy and cognitive and communication
abilities, policy can contribute both to directly raise the standard of life of
disadvantaged individuals and to increase the private incentive to train. We
illustrate the potential relationship between cognitive abilities and training by
plotting in Figure 5.1 average training participation in 2001 for the age group 25-30
and the average score in the math tests taken by 15 years old children at school in
PISA 2003. The picture is only meant to be suggestive, but the message is clear:
countries where children at school perform better in their maths are also the

countries with the higher workplace training incidence.

5.7. Labour Market Policies and Training

Labour and product market policies that aim at reducing regulation and

increasing competitiveness have implications for training. A recurrent theme in

policy debates is, for instance, the potentially negative effects that reforms which
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increase labour market flexibility may have on training incentives. Clearly, these
reforms affect many economic variables and a general equilibrium approach would
be necessary to fully investigate the issue. According to many, the success of
market reforms is strictly related to a different type of flexibility, which refers to the
individual ability of performing multiple tasks and operations and to continuously
acquire the skills required to move from old to new jobs. Clearly, understanding
whether higher product and labour market flexibility increases or reduces the

incentives for workers and firms to invest in skill acquisition is a key issue.

Figure 5.1 Training and PISA scores

.6 7
DK

4 FL

UK

BE

training 2001 - age 25-30

SP NL

FR

PT

500
math scores PISA 2000

As shown in Chapter 3 of this report, there is evidence that European policies
which increase product market competition are positively correlated with the
incidence of workplace training. Less straightforward, however, is the relationship
between increased labour market competition and workplace training. Reforms
which increase labour market flexibility tend to produce several effects both on
employers and employees’ incentives to invest in training. For example, measures
which favour the reduction of a compressed wage structure by affecting minimum
wages and the rules of collective bargaining are expected to have opposite effects

on employees and employers’®.

9 A compressed wage structure should not be confounded with the concept of absol ute wage compression.
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A less compressed wage structure, on the one hand, increases the returns to
training reaped by workers but reduce the gains obtained by firms: training
increases if the higher incentives to invest for workers compensates the lower
incentive for firms. As discussed by Stevens, 1998, this is unlikely to happen when
workers are liquidity constrained, or in presence of contractibility problems and
poor information on training opportunities and returns.

The common strategy followed by European countries of liberalising
atypical/temporary/part-time employment contracts for new entrants in the labour
market (Golden and Appelbaum, 1992; OECD, 1993; OECD, 1996) has also
implications for training. The higher flexibility in the adjustment of the labour force
— on the one hand — helps firms in dealing with the risk of negative shocks; on the
other hand, it reduces the incentive to provide skills and knowledge to workers. As
shown in Chapter 3, the empirical evidence suggests that training incidence in
Europe declines with the increase in the relative importance of temporary contracts.
In many European countries higher labour market flexibility has also extended to
reducing the employment protection of regular workers. Again, the evidence in
Chapter 3 suggests a negative correlation between the degree of protection of
regulars and training. It follows that the combined reduction of employment
protection for regulars with the diffusion of temporary contracts have an overall
ambiguous effect on average training incidence.

Finally, the common European concern on the ageing society, and the need to
reform pension policies — widely perceived by European citizens (see Boeri, Boesch-
Supan and Tabellini, 2002) — raises worries that a reduction of expected benefits
and / or an increase in retirement age could reduce the training incentives of senior
employees. Our evidence in Chapter 3 suggests the opposite, and shows that senior
employees are more likely to train where the implicit tax on continuing work is

lower.

Summary

We summarize the key points of this chapter as follows:

The design of public policies for workplace training should vary with the type

of problem that needs to be tackled, be it a particular market failure or inequality of

opportunity;
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There is no clear-cut evidence that the level of workplace training produced
by firms and employees is significantly lower than the socially efficient level;

Compared to the US, the distribution of training opportunities is significantly
affected by circumstances which are usually considered as beyond the individual
control, such as parental education;

Policies addressing perceived market failures should affect marginal benefits
and costs in order to minimize deadweight losses;

Since firms care about profits rather than social inclusion, training policies
addressing equality of opportunity should be targeted at individuals rather than at
firms;

Since the returns to training to the disadvantaged are low, one should
consider complementary policies, such as those which improve access to good
quality education; these policies clearly work on the long run;

Governments have an important role to play in improving information about
training opportunities, setting appropriate legal frameworks and ensuring portability
of skills. The European Employment Strategy, especially after the Copenhagen
declaration, is rightly investing efforts in developing a European — wide system of
recognition of skills;

Product and labour market reforms do affect training participation. While less
regulation in the product market encourages skill formation at work, less clear-cut
is the impact of deregulation in the labour market. Pension reforms which reduce
the implicit tax on continuing work may increase the willingness to invest in skills

by senior workers, who have a longer time horizon to reap the associated benefits.
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Appendix 5.A. A Simple Political Economy Model of Training Subsidies

Consider a simple economy populated by a given number of workers and firms.
Let the measure of each be equal to 1. Each firm can hire at most one worker.

Workers differ in their ability A, which is uniformly distributed in the support
Al [0,1]. Let output without and with training be Ay and A(y+s). Wages are set
after the training decision taken by each firm and are equal to a share 1- b of
output. Training costs ¢ are borne by the firm.

After training workers can quit and exit the labour force. Let the quit rate of
trained and untrained workers be ¢ and g, with @ <qy. Therefore, training
reduces turnover by increasing the attachment of each worker to the firm. We
normalize ex-post profits and earnings in the event of quits to zero.

If there are no subsidies, training firms are those for whom
(1- a)A(y +s)b - c3 (1- gy)Ayb [5.A.1]

which yields

A : =A 5.A.2
(0 - a)y+ (- ay)s]b [5.A.2]

Efficiency requires that training occurs if

pbs & [5.A.3]
S

Since we want to start from a situation where subsidies are not required because

of efficiency reasons, we assume that

S

[(a1- qo)y+(@- a)s ]=E [5.A.4]

which yields the first best allocation.
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Next assume that the government pays to training firms a subsidy < as a
percentage of training costs. Let this subsidy be funded with a payroll tax on all

workers. The percentage of training firms and workers becomes

A3 @ =A [5.A.5]

and the budget constraint is

dby

so(l- F(A")=d(1- b)s gAdA+7 [5.A.6]
A
A2
A A g_ A2
Since A has a uniform distribution, we have 1- F(A)=1- A and s AdA=~—; z
A
, SO that
go_ 2sds -c-9] [5.A.7]

(1- b){sy+[s - c(1- s)]z}

Suppose that each firm and worker votes on the introduction of the training
subsidy. There are three groups of workers: the always untrained, the always
trained and those who are trained because of the subsidy. We examine them in
turn. The always untrained are against the subsidy because they need to pay
payroll taxes without any change in gross income; the always trained are also

against the subsidy, because they would be trained anyway, even without paying
the payroll tax. Finally, the workers in the ability range [Ab,AAJ are trained only

with the subsidy. They are better off if
(- d)(A- q,){L- b)Aly +s)>@- qo)t- b)Ay

that is, if the increase of productivity and the reduction of turnover are sufficient

to compensate the payroll taxes needed to fund the subsidy. Suppose this is the

case. Then the percentage of workers supporting the subsidy is A" —-A" | Next
consider firms. The firms which were training before the subsidy are better off
because they receive the subsidy. On the other hand, the firms that do not train -

independently of the subsidy - are as well off, since the burden on the measure is
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on workers and they receive no subsidy. Finally, the firms which train because of

the subsidy are gaining because of (5.A.2). It follows that the percentage of firms
voting in favour of the subsidy is F(A')- F(A")+1- F(A')=1- A" . If each worker
and firm have one vote and vote independently, majority voting in favour of the

subsidy requires

1+A -2A" >1
or
A >2pn"

which holds if the subsidy is higher than 1. In this case, there might be a

N

political equilibrium in favour of a positive training subsidy even if the private
training outcome is by construction equivalent to the social optimum. Notice that in
our illustrative simple model most workers vote against the subsidy. It is clear,
however, that this is rot necessarily the case. In his discussion of educational
subsidies, Johnson,1984, shows that unskilled workers may support such subsidies
- or training subsidies - if there are complementarities between skilled and unskilled
labour. In this case, an increase in skilled labour would increase the productivity of
unskilled workers, who would be better off and might vote for the subsidy if the
payroll tax is not too high.

In our simple model training firms which receive the subsidy have a windfall
profit gain, which they can share with trained employees by offering them higher
wages. Such redistribution from profits to wages could induce trained employees to
favour the subsidy. Yet another variation is that training subsidies are financed by a
tax on payroll and on profits. This would imply that some firms would not favour

the subsidy anymore.
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Appendix 5.B. Training Policies in Europe

In this appendix we review the main training policies adopted in the OECD
countries, and discuss their advantages and drawbacks. First, we review the
institutional arrangements that create adequate incentives for employers and
individuals to invest in skill development. Second, we turn to policies which provide

financial support to firms and individuals investing in training.

5.B.1 Regulation: pay-back clauses, time working accounts and

apprenticeship contracts

Firms may not invest efficiently in training because of the risk of turnover, and
workers may not be able to finance the investment because of liquidity constraints. If
contracts were fully enforceable these problems could be solved by agreements that
force workers to stay with the current firm after training a period of time sufficient to
recoup training costs. Pay-back clauses, working-time accounts for employees and
apprenticeship contracts operate in this direction. Since these systems are
widespread in OECD countries, in this section we shall discuss the main advantages
and problems encountered in their application, which are summarized in table 5A1.

Payback clauses are essentially devices that encourage firms to undertake the
costs associated to training programs by imposing a penalty on workers who quit
within a certain period. These schemes help in reducing the risk of poaching, since
workers are induced to stay with the firm providing training. Legal frameworks,
which establish and permit pay-back clauses in individual contracts or collective
agreements, are present in many European countries (see OECD, 2003a). Their
practical diffusion, however, is limited, because it is difficult to contract upon the
contents of training®®. The reason is that the worker’s promise to pay may not be
credible if he is liquidity constrained and the contract does not require the poaching

firm to pay.

89 Moreover, the penalty imposed on the trainee in the event of exit needs to be neither too low, otherwise quits
cannot be discouraged, nor too high, otherwise workers will not accept the training contract.
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Table 5A1. Regulation: pay-back clauses, time working accounts and apprenticeship contracts

Diffusion Main advantages Main problems
Pay-back clauses Legally admitted in many OECD countries Reduce the risk of poaching and help Difficulties due to training contractibility
(for example Luxembourg, Germany, Italy). credit constrained workers

Limited practical diffusion.

Apprenticeship contracts Several OECD countries (for example Facilitate the sharing of training costs When publicly financed likely to produce
Germany, Italy, UK, Spain, France) and the school-to-work transition deadweight | osses and substitution effects
Low training quality - it requires an
adequate length and certification system

Time wor king accounts Several OECD countries (for example Overcome time related constraints Difficulties due to training contractibility
Denmark, the Netherlands, France).
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On the other hand, since training is hardly verifiable, firms may require workers
to pay even if the training provided was of poor quality and scarcely valuable in the
labour market. These problems imply that pay back clauses are adequate for
training programs with contents and quality that can be easily assessed and
certified, but less useful for other types of training (OECD, 2003a).**

The sharing of training costs among firms and workers is facilitated by working
times accounts, diffused in many OECD countries (for example in Denmark, the
Netherlands, France, see OECD 2003a for details). These systems allow workers to
accumulate working time credits, for example through overtime hours, which can
be used for undertaking training activities. Clearly, as for other sharing costs
systems, a crucial issue is represented by training contractibility: the worker will
anticipate the cost of training, working additional time before the training
programme, only if he can trust the firm in providing general and high quality
training®?.

Another contractual form having an important role in the training system of
many European countries is apprenticeship, which combines training and
employment in a way which enables people to enter an occupation and develop
skills valuable in many firms. With perfectly competitive labour markets, the firm
cannot reap the benefits deriving from general training and the cost of the
investment is shifted on the apprentices, who accept a sufficiently low wage in the
expectation of earning a higher wage once they have qualified. This expectation
depends on the value that acquired skills have in the labour market. In the case of
large markets where information is not easily available, the worker is interested in
investing in skills only if there is a system that certifies her competences, making
them recognizable in the market. As a consequence, as already noticed, the state
may have a role in defining an adequate certification system even in case of
training financed completely by workers.

The importance of state regulation increases when firms lend part of the training
cost to workers or when they share with workers the investment. Since it is often

the case that the worker’s contribution to production net to training costs during

81 Enforcing such kind of legal devices may result difficult also for certified training. Story and Redman, 1997, do
not find many cases of enforced payments, suggesting that firms use this instrument more as a deterrent than that a
Ccost recovery practice.

82 |n many countries statutory or contractual training leave schemes guarantee employees the right to return to their
jobs after training periods. In some of them are available training leave subsidies allowing workers to cover living
expenses or partially replace foregone income (see Bassanini, 2004).
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the apprenticeship period is very low, paying a wage equal to the net productivity
of the worker may prevent liquidity constrained individuals from investing. This
problem can be solved with a contractual arrangement such that the trainee is
required to stay with the employer providing training for a defined spell of time.
Agreements of this type can be based either on explicit rules, such as pay-back
clauses, or on systems that implicitly make early quits not convenient for workers,
such as apprenticeship contracts. Under the latter the worker is overpaid during the
first period of the training and underpaid during the final part of the training spell
(allowing in this way the firm to recover training costs). The length of the contract
is a key element to give adequate incentives to both parties: on the one hand, the
incentives for the worker to invest in training decrease with the length of the
apprenticeship, as she is paid a lower wage for a longer period; on the other hand,
incentives for the firm increase, as the return of its investment amplifies with the
length of the apprenticeship contract.

Nevertheless, the definition of an optimal contract length is not an easy task,
since public authorities do not have full information on training costs and of their
sharing between the parties. Information provided by firms and employees may
result distorted by their interest in respectively increasing and reducing the contract
length (Brunello and De Paola 2004b).

In order to discourage workers from leaving before expected, the design of the
contract usually implies that the (certified) qualification is awarded only at the end
of the apprenticeship spell. Clearly, the cost of leaving is higher when the
qualification awarded at the end of the apprenticeship is highly valued in the labour
market, which is strictly related to the effectiveness of the certification system.

However, in case of firms not only lending to trainees the cost of the training, but
also contributing to finance the investment, the certification system may produce
some problematic effects. While on the one hand, this system generates adequate
incentives for workers, on the other hand it reduces asymmetric information,
increases turnover and discourages firms from investing. As a consequence,
training should be financed mainly by workers.

This prediction does not find support in the experience of some countries,
notably Germany, where, in fite of a well structured certification system, which
increase the portability of acquired skills, firms contribute in a substantial way to
training expenses (Pischke, 2000). As argued by Acemoglu and Pischke, 2000, this

can be explained by taking into account that the effectiveness of training is strictly
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influenced by the active participation of recipients. Certification, by guaranteeing
workers a higher wage, induces them to provide a high level of effort in the skill
acquisition process, making training convenient also for firms.

Apprenticeship contracts are diffuse in many OECD countries even if the
regulation system varies considerably. Table 5.A.2 summarizes the main features in
terms of overall governance, educational and training content, duration, and
finance. Some important differences emerge in relation to the length of the
apprenticeship period and the level of the youth wage. While in Germany, France
and the Netherlands, the contract length is defined by law and the average duration
is of 2-3 years, in Britain and Spain the contract duration is defined by the firm and
the average duration is of less than a year. In Italy the apprenticeship period lasts
three years but can be completed in different firms (Brunello and Topo, 2004). As
far as the apprentices’ wage is concerned, Marsden and Ryan, 1990, report that the
youth manual workers wages in Germany were 46% of adult level, compared to
62% and 85% in the UK and Italy, respectively.

The availability of German young workers to accept a low wage during the
apprenticeship period is probably due to the good career prospects ensured by a
certification systems that makes their competences recognizable also outside the
training firm. In Germany apprenticeships end with an examination conducted by a
committee including representatives of local Chambers of Commerce, trade unions,
sectoral employers’ organisations and vocational teachers. Formal tests, conducted
by organizations external to the firm, are used also in Austria and Denmark, while
Britain, Spain and Italy rely on the evaluations of employers. In Spain, it is the
company that provides the training certificate, which lacks any professional value,
as it does not have the recognition of either the Employment neither the Education
Authorities (Steedman, 2001a, 2001b).

In many European countries apprenticeship is treated as part of upper secondary
education and apprentices are required to attend part-time formal education. For
example, in France the apprentice attends the “Centres de formation d'apprentis”
for 400 hours a year and a fourth of this time is devoted to general training, with
the remaining three fourths dedicated to technological specific training. In
Germany, off-the job training is provided in public educational institutions. Formal
training is required also in Austria, Ireland, Netherlands and Denmark. On the
contrary, in Spain, UK and ltaly there is less attention to the educational side. In

Spain, as argued by Marhuenda Fluixa, 2000, even if formal training should account
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for at least 15% of the agreed working hours, there is not, up to now, any control
over the educational content and apprenticeship contracts may be signed without
covering any educational requirement, as far as the company pays the Minimum
Inter-professional Wage to the apprentice. In the UK, as argued by Ryan, 2000, off-
the-job training attended in a company training centre often suffices to satisfy legal
requirements.

These differences in the legislation framework translate in different training
quality. In Italy and Spain apprenticeship contracts are mainly a low cost labour
contract. Problems related to training quality seems relevant also in the UK where -
according to Gospel, 1995, 1997 - there are few companies offering good quality
apprenticeship slots. The low quality of training provided through apprenticeship in
some countries, a part from being related to regulation systems that do not provide
adequate incentives to parties, may depend also on particular institutional settings.
As argued by Gospel, 1997, poaching problems that hinder firms from offering high
quality training require in order to be solved the definition of arrangements that
support the system and help to share the training costs. For example, in countries
such as Germany, Austria and Switzerland, a crucial role is played by intra-firm
organizations and industry-wide arrangements (Pischke, 2000). These systems
facilitate implicit agreements among firms aimed at restraining poaching behaviour.
On the contrary, the influence of intra-firm training arrangements is low in
countries where the apprenticeship system is not strong, as in Britain and Italy.

In many countries public intervention in the apprenticeship system is not limited
to designing formal rules, but also provides financial support. In Germany,
Denmark, Austria, Netherlands the state pays for formal education while the firms
and apprentices pay for the training on-the-job. The role of firms as financing
subjects is very important in these countries. According to Berger and Walden,
2002, employers in Germany provide over 75% of funding for the operation of the
apprenticeship system.

In France firms pay an apprenticeship tax that dates back to 1925 and is mainly
used by enterprises for financing — together with the state, local communities and
professional organizations - the cost of apprentice training in the Apprenticeship
Training Centres. In other countries, for example Italy, the state contribution is
considerable and firms which offer these contracts are exempted from paying
nearly 100% of payroll taxes. On the other hand, training content and quality is

subject to low monitoring (Croce, 2005).
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contacts in selected OECD countries

Germany Austria Denmark Netherlands Ireland UK
Principal National Vocational training| Vocationa training | Apprenticeship Apprenticeship Apprenticeship Industrial Act
Statutes 1969 1981 1984 Act 1969 1993 Act 1937, 1956, Act 1966, 1992, Act 1993 1937
1997 1989 1995
Target group No upper limit No upper age Age 15 or 16. At least 16, no upper At least 16, no upper | 16-25
limit. Advantages Special shorter limit limit
for older people. programme for older
than 25.
Social parties involved
Employers Yes Yes Yes Yes Yes Yes
Trade unions Yes Yes Yes Yes Yes No
Teachers Yes Yes Yes Yes Yes No
Training duration 2-4 2-4 35 2 4 Unspecified
Mand. educational 4/5 of thetraining
Content. timeis spent in the
Share of: firm
Off-job Ed. 20-25 16 40 20-40 21 0
General Ed. 33 25 33 33 2 0
Train. Certification
Employers Yes Yes Yes Yes Yes Yes
Vocat. Teach. Yes n.a No Yes No No
Public Subsides
Train. outside
workplace Full Full Full Partial Full Partial
Workplace train. None Some groups of I ntermittent Tax relief None Grants
workers. Tax
reductions for
training companies
and reductions of
socia security
contributions for
apprentices.
Relative pay 20-45% 40-60% 51-54% n.a n.a 60%

163




164

Table 5A2. Apprenticeship contacts in selected OECD countries. Continued

Finland Belgium BelgiumFrenc|  Spain France Italy
Flemish
Principal Nationa Decree dated 3/7/91, Decree 5281 1977 Law on Law N. 25/1955
statutes decree dated 4/5/95 Royal decree law apprenticeship and N. 6/1987,
18/1993 1971, 1992 Decree n.276, 2003
1993
Target Group At least 15, no 15-18 At least 15, no upper | 16-21 16-25 15-24
upper limit limit In some cases 16-24
Social partiesinvol
Employers Yes Yes Yes No Yes Yes
Trade unions Yes No No No Yes Yes
Vocati. Teach. Yes Yes No No No No
Training duration | 2-3years 1-3years 3years 6 months 2-3years 2-6 years
3years
Mand. educational 400 hour for year 120 hours of
content 12 hours/week formal training both
Share of: inthefirst year inside and outside the
Off-job Ed. 70-80 and 8 hours/ week 0-15% Ya firm
General Ed. 20 lor2daysaweek | inthesecondandthe| O Ya
third years.

Train. Certification
Employers Yes Yes Yes No Yes To be defined
Vocati. Teach. Yes Yes Yes No Yes
Public Subsides
Train. Outside
workplace Full Full Partial Partial Partial Tax relief
Workplace train. partial none none Tax relief
Relative pay 80% 60-80% Na

Sources: Ryan , 2000; Linderholm and Parker, 2000; Marhuenda Fluira, 2000, Brunello and Topo, 2004
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The evaluation of the effects of the public financial support to apprenticeship
systems needs to consider the deadweight losses and substitution effects. The point
is that these policies might fail to substantially increase the number of apprentices,
due to the fact that part of the financial support goes to investments that would
have been realized in any case, or might reduce the supply of other types of job
opportunities. In the case of deadweight losses, both the efficiency and the equity
arguments usually employed to back up the policy result undermined, since the
final beneficiary of the subsidy is not the worker, but the employer, who would

have delivered the training even without the public policy.

5.B.2. Co-financed schemes directed at firms

Co-financing systems directed at firms can be based on a compulsory or on a
voluntary approach. The poaching problem motivates the former approach: with all
firms contributing to training through the payment of a levy, the free-riding
problem becomes less relevant. The levy schemes take different forms: traditional
schemes tax all firms and finance training provided by the public sector or by
sectoral training funds®®; other schemes that reduce training costs through tax
arrangements or grants®®. In this sub-section we review these systems and discuss
their main advantages and drawbacks, which are as summarized in Table 5A3.

The most widespread compulsory schemes aimed at increasing employers’
investments in training are levy schemes which require firms to pay a tax and
obtain resources to award grants to support training (levy-grant schemes), or which
impose on firms to pay a tax if they do not meet a pre-determined level of training
(train-or-pay schemes).

Levy/grant schemes, which combine a tax levied on all firms — normally on
payroll — with grants awarded to training projects presented by some firms, are
fairly widespread within the European Union. Some countries, in particular Belgium,
Spain and Italy, have defined compulsory financing schemes at a national level and
others, such as the Netherlands and United Kingdom, have opted for contributions

at a sectoral level (see Ok and Tergeist, 2003, Croce, 2004).

8 Revenue generating schemes that tax firms to finance training provided by the public sector, while still used in
many developing countries, are present in industrialized countries only in the form of employment insurance funds
to finance training of the unemployed.

84 In countries where governments do not regulate firms' training expenditure, an important instrument for financing
training is represented by collective labour agreements, establishing training clauses and the creation of training
funds. Besides, governments offer tax-related incentives for training through different types of tax arrangements.
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Table 5A3. Co-financed schemes directed at firms

Diffusion

Main Advantages

Main problems

Train-or-pay schemes

France and Canada

Low cost of administration

Effective in increasing training investments

Low training quality

High expected deadweight losses

L evy-grant schemes

Belgium, Spain, Italy

Training quality controlled to some extent

Opportunity for the development of national or sectoral
training policies

Employers may perceive it as an additional tax reducing competitiveness

Demanding in administrative terms and likely to generate abuses

Tax deductions

Austria, Italy,
Luxembourg

Low expected deadweight losses

Low costs of administration

Work only as long as there are positive profits. When financed through
general tax revenues, taxpayers are required to pay for the training
obtained by a small portion of the workforce
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In these systems grants can be allocated to priority training programs, and some
levy-paying firms may not obtain training grants if their training activity is not in
line with national standards and objectives. Since a set of conditions has to be
respected by training projects eligible for financing by levy-based funds, it is
possible to control, to some extent, the content and the quality of training provided
by firms. Employers have to be consulted and involved to avoid that the system be
perceived as an additional tax which further reduces competitiveness®®.

The management of this scheme requires the definition of administrative bodies
which decide priority training programs and grants. In some countries a crucial role
is played by the government, while in others, for example Spain and Italy, grants
are decided by social parties. In the second case the active role of unions can help
monitoring training quality and the design of training curricula with an eye to the
portability of skills (see Ok and Tergeist, 2003).

This system involves many case - by - case decisions and management
competences, is demanding in administrative terms and likely to generate abuses.
An alternative to the combination of levies and grants is “train or pay” schemes,
with levies payable only if the training investment falls below a legal minimum.
Train or pay schemes (or levy-exemption mechanisms), used in France and
Canada®®, allow firms to reduce their levy obligations by the amount of training they
provide or purchase. Since these systems operate through the individual actions of
employers, they do not require special and costly organizations to be established
and, as a consequence, imply low cost of administration. Where bureaucratic costs
are high and public procedures slow, this could be an important advantage. On the
other hand, in contrast to levy-grant schemes, levy exemption schemes, leaving full
autonomy to employers in training decisions, provide less opportunity for the
development of national or sectoral training policies. Besides, firms could use
training as a perquisite with cosmetic rather than substantial effects on skill
development (Brocher and Meiaux, 1997).

Other countries, such as Austria (in 2000), Italy (in 2001), Luxembourg (in
1999) and the Netherlands (introduced in 1998 and abolished in 2004), have opted

for tax deductions from revenues, which allow firms to deduct some or all training

8 In the UK the abandonment of the levy/grant systems is partly attributed to the bad perception of employers
(Gasskov, 2001).

86 In the Province of Quebec, Canada, atraining levy of the French type has been introduced by the law, known as
the Loi favorisant |e developpement de la formation de la main-d’ oeuvre, required firms to devote one percent of
their payrollsto training or submit an equivalent amount to the Quebec Minister of Revenue.
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costs and thereby to reduce corporate taxes. Tax deductions are generally higher
than 100 percent of total expenses, implying a training subside (extra-deductions
amounts to 10% of training expenditures in Luxembourg, 20% in Austria and the
Netherlands and up to 50% in Italy). Since deductions work only as long as there
are positive profits, some countries allow firms to carry forward these expenses to
fiscal years where profits are positive (see OECD, 2003a, 2004)2".

In spite of the diffusion of tax arrangements and levy-grant schemes, rigorous
evaluations of their effectiveness are uncommon. In particular, the substitution
between formal and informal training has not been evaluated. An open issue is
related to the most appropriate source of funding. Schemes diffused in OECD
countries in some cases are based on general tax revenues, such as tax
arrangement schemes, while in other cases are financed with funds collected
through levies imposed on firms, such as train or pay and levy-grant schemes. In
the first case, taxpayers are required to pay for the training obtained by a small
portion of the workforce, which can be considered fair only if training is expected to
produce large externalities or when training is offered to disadvantaged workers.
On the contrary, if externalities take place mainly among firms and workers
obtaining training are not in need, systems based on levies imposed on firms seem
more adequate. Nevertheless, redistributive considerations are important also in
this case. With levies on payroll, even if taxes to finance training are paid by the
enterprise, the real burden may be passed onto workers in form of lower wages. If
the burden of the tax is entirely on employees, net wages fall to compensate for the
tax. On the other hand, the subsidy received by firms reduces in the same
proportion the share of the training costs borne by trainees. As suggested by

Stevens, 1996, this policy has no impact on employers, but affect the training

8 In many countries governments participate in funding training programmes. In European countries are also
available resources from the European Community training policies, operating both through the concession of funds
into national programs (European Social Funds) and through separate training initiatives. An important community
policy instrument is represented by the subsidization of member state programes. These interventions have the aim
to increase training to a level higher to that chosen by national governments, under the assumption that training
produces public benefit that have not been considered by national government. Clearly a first relevant issue is
whether a supra-national institution can decide a level of training that is better than that decided by each state.
Another problem is represented by the displacement effect of existing national expenditure by community subsidies.
This effect may be avoided following a principle of additionality establishing that the member state has to maintain
his public assistance at least at the some level as it was before the obtainment of the Community subsides. However,
as argued by Addison and Siebert,1994, since in practice there are problems in enforcing even minimal principles of
additionality, displacement effects are very likely to occur. Moreover, it is aso to be considered that whether an
additionality form was enforced there would be the risk of devoting to many resources to training (Addison and
Siebert, 1994).

87 See also Whalley and Ziderman (1990), who discuss these schemes referring to devel oping countries.
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decisions of employees, with some redistribution from employees not receiving
training to employees receiving it. Since most training is obtained by skilled
workers, this poses an equity issue because even if all workers may be contributing
to the scheme, only workers in better positions benefit from training.

The conclusion that levies on payroll do not influence the supply side of the
training market change if employers are not able to shift the burden of the tax
entirely on employees and if employees are not able to entirely appropriate the
advantages of the subsidy in terms of a lower training price. The incidence of the
levy depends on the relative market power of firms and workers. The share of tax
borne by the worker increases as the elasticity of labour demand becomes higher
and the share of the tax borne by the employer is larger when the elasticity of
labour supply is high. On the other hand, workers will respond to the price
reduction of training depending on their preferences. As a consequence, evaluating
the impact of these schemes requires information on the responsiveness of wages
and training prices to changes in payroll taxes and training grants. The impact of
taxes levied on profits are more straightforward, since they directly influence the
marginal decision between training and poaching by reducing the profits from
poaching. Tax deductions financed through corporate taxes may attain a similar
objective.

Another open issue is whether kvy or tax deduction rates should be uniform or
vary across sectors and whether firms of different dimension should be treated in a
different way. Training under-investment — if it exists - may vary among industries
and small firms generally require less training since they adopt less sophisticated
technologies. Whether levy and tax deduction rates should reflect these differences
is a matter of debate. Even if they should, it is questionable whether a
differentiated policy can be implemented when some of the costs are not verifiable.
If efficiency were the issue, a sector specific policy would require that the
government has information on the sector — specific efficient level of training.

A related problem is represented by the definition of training expenses eligible
for tax deduction and of training programmes suitable for grants. On the one hand,
expenditures and programmes have to be defined in a clear and transparent way in
order to avoid abuses and, on the other hand, it is necessary to avoid substitution
between different forms of training. Allowing for the deduction of any training
expense, either internal or external, or financing any training program, avoids the

second problem but imposes a risk, as firms may implement low quality training
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programmes. On the contrary, when only external expenses are deducible firms
may substitute informal training programs with more formalized ones. Similarly,
since levy - grant and train-or-pay schemes are generally directed to formal
training, it is likely that firms react substituting informal training with formal
courses.

Finally, an important question, already discussed in this chapter, is that fiscal
policy to encourage training may end up subsidizing programmes that would have
been provided by firms in any case. For the employer’s decision to invest in
training, the difference between marginal expected benefits and marginal training
costs is relevant. As a consequence, in order to avoid large dead-weight losses the
subsidy component of a policy package must seek to compensate only the gap
between marginal costs and marginal private benefits that may arise at the socially
desirable investment level, leaving to employers the responsibility of financing the
rest. Any subsidy that does not change the employer marginal costs and benefits
will not modify his investment decisions, but end up in financing the training that
would have been done anyway.

Tax deduction and grant schemes respecting this principle are likely to produce
efficient results. However, some of the schemes discussed above are not based on
these principles and tend to generate large deadweight losses. A typical example is
represented by train or pay schemes used in France and Canada, which combine a
payroll tax of a given percentage, independent of training expenditures, a 100%
automatic subsidy of training expenditures up to that percentage of payroll and an
additional grant funded by the resources collected through the levy and awarded
through case-by-case analysis of training projects. By covering total costs up to a
pre-determined ceiling, and then leading the marginal cost to zero, train-or-pay
schemes do not provide a matched contribution to firms that would have spent less
than the legal minimum in the absence of the scheme and, therefore, “overpay”
any increase in training investment they induce. Conversely, firms that would have
spent up to the legal minimum anyway enjoy a windfall, which does not increase
their incentives to invest in training (see Bassanini, 2004).

Finally, these systems, even if they increase training participation, do not
address the low participation of particular groups of workers. As a result,
participation of unskilled workers, women and minority groups in co-financed
training programmes is low (Veeken, 1999). On the other hand, targeting public

support in favour of particular groups of workers is likely to produce relevant
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substitution effects. As shown by Leveun and Oosterbeek, 2004, the 40% extra-
deduction to train workers aged 40 years or older, introduced in the Netherlands in
1998 and recently abolished, induced significant substitution effects. As a
consequence, when training policy is aimed at reducing inequalities, it is necessary
to adopt co-financing schemes focused directly on individuals (such as loan and
individual subsidy schemes), As we discuss below, their effectiveness depends on

the availability of sufficient and reliable information by workers.

A.3. Co-financing schemes directed to individuals

In OECD countries the upgrading of skills of disadvantaged categories of workers
is pursed by funding the supply of training by public and private institutions, and by
financing demand with subsidies, tax deductions and loan schemes.

Traditional systems targeted at supply are widespread in those countries where
public sponsored training, directly provided by public agencies, is offered to
disadvantaged categories of workers. These policies are part of wider active labour
market measures aimed at encouraging individual self-support through
programmes which facilitate job search and human capital accumulation.®® While in
the US the main objective of these programmes is to increase the earnings of the
working poors, in European countries, characterised by high rates of
unemployment, these programmes are mainly aimed at increasing working
opportunities of the unemployed or other groups facing a high risk of job loss. As
our report does not consider training programmes directed to unemployed subjects,
we will not discuss these schemes. We concentrate instead our attention on
schemes opened to employed workers, which finance their demand for training with
tax deductions, loan schemes and subsides to individuals. The diffusion of these
schemes in OECD countries and their main characteristics are discussed below and

summarized in Table 5A4.

8 The European Union and the OECD-countries have in recent years emphasized these programs as an important
means to reduce long-term unemployment and promote growth. Nevertheless, public expenditure on training
programs varies considerably among OECD countries, with countries such as Czech Republic, Japan, Luxembourg,
Poland and the USA spending less than 0.05% of GDP and Scandinavian countries (Denmark, Finland and Sweden)
with an expenditure of around 0.5% of GDP (OECD, 2000).
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Table 5A4. Co-financing schemes directed to individuals

Tax deductions

Loan schemes

Vouchers

Individual Learning
Accounts

Leave Schemes

Diffusion

Austria

UK, US

Austria, Italy, Switzerland, US

Canada, the Netherlands,
UK, US, Spain.

Austria, Belgium, Finland, France,
Italy, Japan, Korea, Norway, Spain
Sweden.

Main advantages

Encourage training investments
reducing their cost and making them
convenient aso in

case of low and uncertain rates of retur

Help in solving individual
difficultiesin financing training
through borrowing

Increase competition on the supply
side with positive expected effects
on training quality

The available empirical evidence
suggest that they are widespread
among disadvantaged categories

of workers

Help at overcoming time constraints.

Main problems

Since individuals can only make use of these deductionsif they
enough in afiscal year to be liable to pay taxes, they are more
effective for short and/or part-time training and for training
investments realized by high-wage employees

They may generate high levels of debt and workers, in face of
uncertain returns to training, may not be able to repay the |
Adults

tend to be reluctant to finance learning processes through loans
Large dead-weight losses in case of vouchers that cover
training

costs or consisting in afixed contribution

To be effective require sufficient information about the variety
the

quality of training programmes offered by providers

The available evidence suggest that they are mainly used by hic
skilled workers

Risk of abuses and frauds.

Low participation rates.
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While loans financing tertiary education are diffuse among OECD countries, loans
financing adult learning have been introduced only in few countries (UK and US)®°.
Similarly, even if in several countries the expenditure for formal education can be
deducted from personal income taxes, training expenses usually cannot be
deducted. Only recently some countries have launched initiatives aimed at allowing
individuals to deduct training expenses (for example, Austria). However, these
systems are more likely to be effective for high wage employees, because low-wage
workers are scarcely responsive to tax deductions and reluctant to finance learning
through loans (Bassanini, 2004).

An alternative system to promote training investments, experimented by a
growing number of countries, is represented by different types of subsides (such as
vouchers and individuals training accounts), which directly offer financial support to
individuals belonging to a target group who undertake training activities. Training
vouchers are used in certain regions of Austria, Italy and Switzerland, while
individual learning accounts, consisting in saving accounts that can be opened by
individuals to fund training activities, with contribution from third parties
(government and employer), are experimented in Canada, the Netherlands, the
Basque region of Spain, the United Kingdom and the United States (for a review
see OECD 2003c).

In Italy training vouchers have been introduced in 1993 (Law n. 236). During the
period 1999 to 2001, regions which introduced this system have received about 15
thousand requests and granted 9 thousand vouchers (Croce, 2003). A first look at
this data shows that workers participating in the system are mainly those with high
skills and high education, while the demand by disadvantaged categories of workers
is low (ISFOL, 2001).°° A similar result emerges from the training voucher system
experimented by the Swiss canton of Geneva, where only 16 percent of total
applicants were persons with only compulsory schooling.

To avoid these problems, some countries offer subsidies targeted at particular
categories of workers. For example, in Germany the government subsidises the
training expenditures of workers aged over 59, with no qualification or employed in

semi-skilled or unskilled occupations for more than four years. According to the

89 Career Development Loans, allowing adults to borrow from GBP 300 to GBP 8000 to pay for training at special
conditions, were launched in the United Kingdom in 1988. However, the number of borrowers was much lower than
expected.

% Moreover, due to the lack of a well-defined certification system (there is only a certification of attendance), it may be
difficult to make aware potential employers of the acquired skill.
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available evidence, a large diffusion among disadvantaged categories of workers
has been attained also by systems combining tax arrangements or loans with
subsidies, such as individual learning accounts. Different types of such schemes
have been introduced in Canada, the Netherlands, the Basque region of Spain, the
United Kingdom and the United State (for a review see OECD, 2003b). In many of
these countries the aim of these schemes has been that of establishing accounts for
the payment of direct training and education costs, while only in few cases their
objective has been that of replacing the income of individuals undertaking full-time
learning activities. The risk of abuses and frauds is very high in case of direct
contribution from third parties.

Usually, to preserve accountability, the co-financing partner matches individual
contributions at the time of the transaction to purchase education or training
services, but also in this case it is not always possible to prevent that funds are
spent for different purposes than those allowed. As for the financial incentives to
firms, in the absence of rigorous evaluations it is difficult to compare the different
types of schemes discussed above. However, as argued in section 5.5, subsidy
schemes are more likely to be efficient when they are matched contributions that
reduce marginal costs of training for any subsidy recipient.

In many countries leave schemes guarantee workers the right to return to their
jobs after training spells (for a discussion see OECD, 2003a). As foregone income
may depress employees’ incentives to participate in training programmes, these
schemes are more effective when accompanied by subsides covering living
expenses and replacing foregone income (such as those offered by the Germany
government).

Independently on their specific form, systems financing demand are expected to
generate a larger competition among providers with gains in terms of efficiency and
innovation. Nevertheless, the use of subsidies directed at individuals does not
necessarily stimulate competition. Without sufficient information about the variety
and the quality of training programmes offered by providers, consumers are not in
the condition to stimulate a high quality and cost-effective supply. Individuals need
information that identifies job vacancies and the skills necessary for in-demand
jobs, information on local, regional and national employment trends, and on the
performance of training providers in preparing people for jobs. Only if sufficient
information is available to the demand side it would be possible to enhance a high

quality system. On the contrary, in a context of asymmetric information, adverse
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selection problems may lead to a low quality market. In fact, on the one hand,
providers may not be able to prove the quality of their services and, on the other
hand, consumers may not be able to make adequate cost-benefit evaluations.
Generally, since this information system is very costly and difficult to implement,
subsidy schemes do not allow total freedom of choice to individuals, but leave them
free to choose within courses offered by accredited training providers with training
programmes meeting a minimum standard of performance. If the supply side does
not expand, subsidies which increasing the demand for training may lead to higher

prices and produce a small increase in training participation.
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