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Abstract

This work uses a variety of micro and macro data sets in order to analyse changes in the wage
and employment structures in a number of OECD countries over the 1970s and 1980s. I find
evidence of a generalised rise in the relative demand for skilled labour across all countries
analysed. The US (in the 1980s) and the UK, however, are the only two countries where a
deceleration in the relative supply of skilled labour produced an increased imbalance between
the demand and the supply of skills. Such an increased imbalance is able to explain the rise in
returns to skills which occurred over the 1980s. As continental Europe is concerned, an
analysis of the Italian labour market illustrates that the rising trend in the demand for skills was
counteracted by institutional rigidities, which kept the wage structure relatively unchanged.
The analysis suggests that wage rigidities and shifts in demand are jointly responsible for the

rapid shift towards skilled employment which occurred in continental Europe during the 1980s.
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Introduction

This dissertation analyses the performances of the labour markets in Europe and the US in the
1970s and 1980s. The objective of this analysis is to get an understanding of the interplay
between market forces (supply and demand for skills) and institutions in shaping the evolution
of the wage and employment structures on the two sides of the Atlantic over this time period.
For this purpose a variety of micro and macro data sets for as many as eleven OECD countries
are used.

The basic motivation for this study comes from a few well known stylised facts. While
over the period of observation the US experienced a remarkable rise in the level of wage
inequality, unemployment in this country stayed essentially untrended. The reverse seems to
have happened in continental Europe, where the wage structure - more equal for a start -
remained broadly unchanged or compressed over the 1970s and 1980s, while unemployment
grew dramatically, especially among the unskilled. The UK stands somewhat between these
two extremes, with some rise in unemployment and some rise in wage inequality.

Some questions arise naturally. Can the different experiences on the two sides of the
Atlantic be rationalised in terms of different responses to similar shocks? What is the role of
labour market institutions in shaping these different outcomes? And what ca; w; learn about
the functioning of the labour market by comparing countries with different (changes in)
institutional arrangements and different (changes in) economic forces?

Chapters 1 and 2 test the hypothesis that an increase in the gap between demand and
supply of skills has been a generalised phenomenon across the OECD, and that this can explain
the rise in aggregate unemployment in Europe over the 1970s and 1980s. This has long been
offered as the most plausible explanation for the rise in wage inequality in the US during the
1980s. A number of authors have suggested that this could in principle be the driving force

behind the changes in the employment structure in Europe. The basic idea being that if wages
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are rigid - as it is sometimes held to be the case in Europe - the failure of the supply of skills to
keep the pace with changes in demand would essentially translate into changes in the
employment structure (as opposed to changes in the wage structure), and possibly into changes
in aggregate unemployment.

Chapter 1, written together with Barbara Petrongolo, develops a simple model of the
labour market with two types of labour and uses evidence on employment, labour force and
wage differentials by education (high and low) for several OECD countries to investigate the
occurrence and the consequences of such an increased imbalance.

In chapter 2, co-authored with Alan Manning, the analysis of chapter 1 is extended by
studying the fortunes of those at any given position in the skills distribution, as opposed to
those with any given level of education. The advantage of this approach over the one in chapter
1 is double. First, it allows to circumvent the problem of defining comparable levels of
education across countries. Second, it accounts for the circumstance that the secular trend
towards higher educational attainment in the population implies that the same level of
education corresponds to a different relative position in the distribution of skills as time goes
on. Under some parametric assumptions about the (continuous) distribution of human capital in
the population, it is shown how one can derive a one-dimensional measure of imbalance
between supply and demand for skills which in principle does not rely on havmg comparable
measures of sk111s across countries or over time. Also, it is shown how in the presence of data
for (more than two) educational inputs, one can test for the validity of the model. The empirical
analysis focuses on the experience of five countries, a subset of the ones which are analysed in
chapter 1, chosen based on the availability of data on prices and quantities for at least four
educational groups.

Chapters 3 and 4 explore the hypothesis that (changes in) wage institutions primarily

explain the different trends in the wage structure on the two sides of the Atlantic.
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Chapter 3 uses SHIW and CPS micro data to examine changes in the wage structure in
Italy between the late 1970s and the early 1990s and explicitly compare these changes with
those that occurred in the US over the same period. The analysis concentrates on the effect of a
wage indexation clause — the Scala Mobile — on the evolution of earnings inequality. By
granting the same absolute wage increase to all employees as prices rose, this institution had a
potential to compress the distribution of wages. The assumption that, in the absence of this
institution, inequality would have evolved similarly for men and women allows to identify the
effect of the Scala Mobile on changes in the earnings structure separately from market forces.

A problem with the analysis in chapter 3 is that the effect of the decline in the Scala
Mobile over the trend in the wage structure is observationally equivalent to the effect of skill-
biased (technological) change. To cope with this problem, chapter 4 studies changes in returns
to education in Italy and estimates a model which accounts simultaneously for changes in
supply and demand for skills as well as for changes in institutions (Scala Mobile). In order to
carry out this exercise, the data in chapter 3 are integrated with published data on employment
and labour force participation for workers with different levels of education. As a consistency
check for the results in chapter 3, a different identification strategy for the Scala Mobile is
used, namely that, in its absence, the gender earnings gap would have varied at a constant rate
over the period of observation. -

Finally, chapter 5 provides a very stylised model of the labour market with two
heterogeneous inputs (skilled and unskilled labour) which is broadly able to account for the
different results found throughout this dissertation. It is shown how one can reconcile the
different labour market performances on the two sides of the Atlantic during the 1980s in terms
of similar (exogenous) changes in market forces coupled with different values of the

parameters of the model.
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Chapter 1

Skill-Biased Change and Labour Market Performance in OECD Countries

Evidence on labour market performance in OECD countries over the last two and a half
decades delivers two well-known stylised facts.

First, following the two oil shocks of the 1970s, most OECD countries
experienced remarkable rises in their unemployment rates. In the late 1980s, no more
than two decades after the first oil shock, the unemployment rate in the United States
had reverted to its pre-shock level, while in the countries of the European Union it was
still two to three times as high as it was at the beginning of the previous decade, and
showed a remarkable degree of peréistence. These different trends in the evolution of
unemployment across the OECD are documented in the existing literature, and have
been the subject of a vast debate (see Bean, 1994 for a survey). Secondly, wage
inequality - both overall and between a number of dimensions - has been steadily
increasing in the US over the 1980s. This dramatic increase in wage inequality does not
appear in most European countries. With the exception of the UK, where wage
differentials widened during the 1980s, European countries experienced apretty stable -
if not declining - dispersion of earnings over this period (see for example OECD, 1993
and the evidence in chapters 3 and 4).!

It has been suggested that these pieces of evidence can be rationalised in terms
of the same driving force. Krugman (1994) argues that the rise in European
unemployment and the widening wage dispersion in the US might be interpreted as

"two sides of the same coin", namely a pressure towards a rise in the inequality of
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market wages. The different outcomes in terms of unemployment versus wage
inequality would then depend on the institutional setting dominating a country's labour
market. In flexible labour markets this pressure would translate into an actual widening
of the wage distribution. In highly regulated labour markets, the forces that prevent the
widening of earnings dispersion would instead translate the rise in the inequality of
market wages into higher unemployment dispersion and via this into higher aggregate
unemployment. One plausible cause of a tendency towards greater inequality is skill-
biased technological progress, increasing the relative demand for skilled labour at the
expenses of the less-skilled.

Any increase in the relative demand for skilled labour would not cause major
labour market problems if it were matched by a parallel adjustment of supply. Along
these lines, this chapter is an attempt to evaluate whether and to what extent any
imbalance between the demand and the supply of skills - that we refer to as skill
mismatch - can be held responsible for the secular rise in European unemployment.

Our analysis provides two new contributions to the dcbate.

The first is an explicit description of how wage inequality and unemployment
interact in an economy with heterogeneous labour (skilled and unskilled), in which
institutions of varying power govern the wage-setting process. The fra.{r-le\;ork that we
adopt is based on thé widely accepted idea, first expressed in Lipsey (1960), that wages
are relatively more responsive to unemployment when unemployment is low. The
presence of such a convex wage-unemployment relationship implies that a given

asymmetric shock, hitting two different types of labour and generating greater

unemployment (and wage) dispersion, will also generate higher aggregate

' The issue of the source of increased wage inequality has generated some debate between those who
explain it as being mainly induced by the \third world competition in those industries which are less skill
intensive (see for example Murphy and Welch, 1992 and Wood, 1994), and those who reckon instead that
it was mainly due to skill-biased technological progress (for some evidence in this direction see Katz and
Murphy, 1992; Berman ef al., 1994; and Machin, 1994). Others stress instead the role played by the
declining power of labour market institutions (see Goslin and Machin, 1994; and DiNardo et al., 1996).
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unemployment. In the same framework we show that the impact of a given shock on
unemployment is negatively related to real wage flexibility.

The second element concerns the empirical documentation of the driving force
at the basis of the recent major developments in unemployment and wage inequality. By
focusing on the evolution of prices and quantities of different educational inputs for as
many as 11 OECD countries we try to determine whether a net relative demand shift
between different skill groups has in fact occurred, to distinguish its demand and supply
components, to assess its magnitude, and finally to discuss its relationship with
aggregate unemployment.

Although most of the related literature follows a similar approach to the one
presented here, the interpretation of the data and the conclusions drawn are sometimes
quite different. For example, Krugman (1994) points to the larger rise in unemployment
rates for the unskilled in Europe, while Nickell and Bell (1995) point out to the
circumstance that relative unemployment rates by education show similar trends across
countries. The existing literature does not provide very clear guidance on what evidence
should be given most weight (e.g. should one pay more attention to absolute or relative
differences in unemployment rates by education) and it is difficult to know what to
make of these disparate pieces of evidence. The contribution of this cfl—apt;r is then to
provide some guidance on how to analyse the basic data.

The chapter is organised as follows. Section I presents some descriptive
evidence on the evolution of unemployment and wage differentials by education in a set
of OECD countries, characterised by different labour market performances. Section II
introduces the labour demand side of the economy. A simple Cobb-Douglas
specification of technology delivers testable predictions in terms of the relationship
between relative wages and relative employment, and it is not rejected by our data. This

section also provides some estimates for the growth in demand and supply of skills in
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our set of countries over the past two decades. Section III closes the model by
introducing a wage function that relates skill-specific wages to skill-specific
unemployment. Here we show that labour demand and supply imbalances hitting those
workers with the poorest labour market prospects can in fact worsen the aggregate
performance of the economy, by increasing the aggregate unemployment rate. Finally,
in the same section we evaluate the impact of increased skill mismatch on aggregate

unemployment. Section IV concludes the chapter and states our main findings.

I. Unemployment and Wage Differentials by Skill: Some Evidence

In this section we introduce some descriptive evidence on the evolution of wages and
unemployment by skill in a set of OECD countries for which data are available. The aim
of this section is to highlight whether any sign of increasing inequality in wages and/or
employment opportunities across skills can be detected and to assess whether this is a
generalised phenomenon across the OECD. At this stage we are not able to evaluate to
what extent a shift in relative demand towards the skilled has occurred, and in order to
do so in the next section we develop an appropriate framework for thought.

Figure 1 plots the standardised unemployment rate for 11 OECD countries over
the past two and a half decades. The countries are Australia, Canada, Fl:;mc;, Germany,
Italy, Netherlands, Norway, Spain, Sweden, United Kingdom and United States.

These countries differ substantially in their unemployment experiences. One
subset, made up of EU countries, Australia and Canada, shows an overall upward trend
in the unemployment rate over the period considered. Here unemployment increases
roughly monotonically until it reaches a peak around mid-1980s, then has a local
minimum in the late 1980s, followed by a further recession. Note however that the

recovery of the second half of the 1980s does not bring unemployment back to the level

where it started before the first oil shock. In the US, on the other hand, the
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unemployment rate experiences pronounced cycles, without any definite trend. Lastly,
in the Scandinavian countries, unemployment is stable and very low until the late 1980s,
and then peaks during the last recession.

While these aggregate trends are well documented in the literature, less evidence
has been provided with regard to the skill composition of employment and the labour
force. The educational attainment of individuals is used here as the relevant indicator of
skill. Since education is arguably only imperfectly correlated with human capital, in the
next chapter we extend the analysis of this chapter to allow for this imperfect
correlation. In addition, cross-country comparisons by education can be quite
problematic since educational systems vary widely across countries. In this sense, the
evidence presented below should be treated with some care, as far as international
comparisons are concerned. Again, we will try to deal with this issue in the next
chapter. Despite these caveats, we hope to be able to highlight some basic trends and to
show that they are robust to the classification used.

In what follows we adopt a dichotomous classification of skills. We generally
define as skilled those individuals who have completed their upper secondary education
(or equivalent vocational qualification), and unskilled all the others (see the Data
Appendix for a more detailed definition of skill categories across countries and for data
sources). Two exceptions have Béen made to this taxonomy, for the US and Spain,
where skilled individuals are those who have at least some college education. For the
US this procedure provides a more balanced partition between skill levels. For most
countries, in fact, there is a point in the sample period at which the two groups are
approximately equally sized. This allows us to keep to a "relative" definition of skills, in
which skilled individuals are defined as those who have an education attainment above

the median. The exception for Spain is due to the very poor disaggregation between
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skill levels in the original data that does not allow the same skill partition obtained for
other European countries.

Figure 2 plots the percentage of skilled people in the population of working age
(where available), labour force and employment for each country. The relative size of
the skilled group grows monotonically over the whole period in all countries, showing a
definite and generalised trend towards higher educational attainment.

To evaluate whether the general tendency towards a skill-upgrading was
balanced in its demand and supply components, we look at the evolution of skill-
specific unemployment rates. Figure 3 plots the evolution of the unemployment rates by
education for our set of countries. For ten of the eleven countries considered the
unemployment rate of the unskilled is above that of the skilled. The only exception is
Italy, where unemployment is more concentrated among highly educated workers.

Although we will make this point formally in the next section, it can be shown
that, for given relative wages, an increase in the imbalance between the demand and the
supply of skills can be identified by looking at the evolution of the difference between
the unemployment rates of the two groups.

We can detect two main patterns in the evolution of skill-specific unemployment
rates. There is in fact a group of countries where the secular increase inﬁun;mployment
is mainly concentrated among the unskilled. This is the case for the US and most EU
countries: UK, France, Germany, Italy, the Netherlands and Spain. On the other hand, in
Australia, Canada and the Scandinavian countries (with the exception of Norway in the
last recession) no remarkable change in the difference between skill-specific
unemployment rates has taken place. Overall, no clear correlation between the
difference in the unemployment rates and aggregate unemployment can be detected in

our data.



It is interesting to notice at this stage that the remarkably close behaviour of
population shares to labour force shares (see Figure 2) implies that non-employment
rate differentials move very much in line with unemployment rate differentials. We
therefore rule out the possibility that the different patterns of unemployment
differentials in the various countries are driven by different patterns of labour force
participation across skills.

Tuming finally to wage differentials, the recent evolution of wage inequality
across a number of dimensions - among which education - is extensively documented in
the literature,” and has produced global consensus on the recognition of a few stylised
facts. Below we will simply describe the evolution of wage differentials between the
two educational groups already defined for our set of countries.

Figure 4 plots the evolution of the skilled to unskilled wage ratio for a subset of
countries for which consistent time series for wages are available: UK, Germany,
France, Italy, the Netherlands and the US. In no country except the UK and the US -
two countries where the differentials are higher in levels - can any appreciable evidence
of widening wage differentials by skill be found. In the remaining countries, wage
differentials stay basically unchanged or even fall. For Australia, Canada, Norway and
Sweden, indirect evidence based on OECD (1993,1994b Table 7.A.15 sl;ows that in
none of them (with the exception of Sweden in the late 1980s, when differentials
increased moderately) can any sign of increasing dispersion be dstected.

Given our evidence, we can tentatively conclude that there seems to be some
sign of a relative demand shift (net of supply) towards skilled labour in the UK, France,
Germany, Italy, Spain and the US. Evidence of this shift is represented by changes in
the skill distribution of unemployment and/or in wage differentials. It is instead more

difficult to detect any sign of this kind in other countries. Australia, Canada,
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Netherlands, Sweden and Norway seem in fact to have kept the imbalance between the
demand and supply of skills to a relatively constant level over the last two decades.

It is worth noting that the only country where both relative wages and
unemployment differentials evolved against the less-skilled is the US (from the early
1980s). This seems to point to a peculiar experience of the US labour market as
compared to the other countries. We will keep this in mind when we try to assess the
magnitude of the shift in net relative demand towards skilled workers in the next

section.

I1. Has There Been a Shift in Net Demand?
This section introduces a very simple labour market model that should shed some light

on what we mean by a shift in net labour demand and on how we can measure it.

a. Theory

We consider an economy with heterogeneous labour, defined over 2 skill groups, that
produce a homogeneous output Y. The technology available to firms is represented by

the following Cobb-Douglas production function, involving the 2 labour inputs:

(1)  Y=AN;'NJ’

in which A represents the aggregate state of technology, N is employment and constant
returns to scale are imposed so that a; +a; = 1. As a rule, in the rest of the chapter we
will denote skilled individuals by the index 1 and unskilled individuals by the index 2.
Equation (1) should be thought of as a long run reduced-form production function after
one has concentrated out the profit-maximising choice of other inputs so it makes sense

to assume that there are constant returns in labour. Under perfect competition in the

% See the February 1992 issue of Quarterly Journal of Economics, Davis (1992), Bound and Johnson
(1992), Juhn et al.(1993), Blanchflower et al. (1993), Blau and Kahn (1994), and Gosling et al. (1994).

20



goods market, this gives W=a;(Y/N;) as the labour demand equation for input 1 - with

o denoting its product share — from which the relative labour demand is:

N o 1 l1-u
=Ll op—1,
o 1 1-u

2 2 2
where L denotes total labour force, 1;=L;/L denotes group 1's labour force share, and
u;=(L;-N;)/L; denotes its unemployment rate.

The technology parameter o represents a relative demand indicator for group 1,

and therefore shifts in o; can be thought of as being caused - among other factors - by
skill-biased change. Similarly, 1; represents a relative supply indicator for group 1. The
same clearly applies to group 2.

Differentiation of (2) gives:

W1 a, 1l l—u1
3) din——=| dlln—-dIn— |{-dln ,

\\% a, l2 1—u2

2

Equation (3) gives the comparative static of our economy. The first term in
brackets represents the shift in net relative demand towards group 1, that we identify as
the skilled. This term refers to a change in the skill composition of the labour demand
(i.e. a change in relative labour demand) which is not perfectly match;d l:y a parallel
change in the skill composition of labour supply (i.e. a change in relative labour
supply). We refer to this imbalance as skill mismatch.

The mismatch index adopted here, dln(a/a3)- din(ly/1;), displays the property of
having the same absolute magnitude and opposite sign for the two groups. If this is the
case, sectoral unemployment rates move in opposite directions in the face of a net
relative demand shock, as will be shown in the next section. This is one of the main

differences between this approach and the one followed in Nickell and Bell (1995) and

Manning et al. (1996), who focus on an absolute mismatch indicator, din(coti/1;).
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Another property of our mismatch index - that derives directly from the Cobb-
Douglas specification of the production function - is that it weights equally changes in
relative wages and changes in relative employment rates. This would not be the case
with a CES production technology, in which wage changes carry a higher weight than
changes in employment, insofar the elasticity of substitution between labour inputs
exceeds one (on this see, among others, Katz and Murphy, 1992). This is another
important difference between the present analysis and Nickell and Bell's (1995), who
assume a CES production function combining skilled and unskilled labour with an
elasticity of substitution greater than one. However, our estimates below show that the
elasticity of substitution between skills is not significantly different from one,
suggesting that a Cobb-Douglas .production function is possibly a satisfactory
representation of technology, making both the algebra and the empirical implementation
of our framework more easily tractable.’

Suppose now din(a/az)-dIn(1;/1;)>0, implying a positive net relative demand
shock for the skilled. Equation (3) says that this requires either a rise in relative wages
for the skilled, or a rise in their relative employment rate din(1-u;)-dIn(1-u;)<0, or both.
The way the total impact is split between employment and wage differentials depends
on the curvature and the position of a wage-setting schedule, that will l;e i;troduced in
the next ééction. For small enough u; and u, we can approximate dIn(1-u;)-dIn(1-u;) as
d(u;-up), implying that a demand shock favouring grcup 1, with u;<uy, wili increase the
difference between sectoral unemployment rates. In other words, if the evolution of
relative demand and supply is perfectly balanced, there is no need for relative wages to

change or for the difference between sectoral unemployment rates to change.

? Note that if the elasticity of substitution were above one, then one should give more weight to relative
wage changes than to changes in the difference in the unemployment rates. In this sense, this would make
any rise in relative demand in the US and UK appear even more pronounced.
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b. Evidence

Having set a broad framework for thought, we proceed by exploring the evolution of the
demand and supply of skills in our set of OECD countries. The evolution of labour
supply can be easily assessed using labour force figures. As in most of the related
literature, we treat labour supply as exogenous. With regard to the labour demand
indicator, below we estimate a more general specification for aggregate technology than
equation (1), and aim at giving possible measures for the evolution of the relative
demand for skills. To keep things as general as possible, we proceed by estimating a

linear homogeneous CES aggregate production function, involving two labour inputs:
/p
@ Y= A(al NP +a2N§7

where p=1-1/0<1, with ¢ denoting the elasticity of substitution between labour inputs.
The o's are, once more, some relative productivity indexes (such that o;+a,=1 ), and A

represents total factor productivity. Profit maximisation yields the following relative

demand for inputs:

N, W, oy
%) In—=-cln—+oclh—
N, W, a,

Due to lack of data on group-specific productivities, we use a linear time trend as a
proxy for (log) relative productivities, as in Katz and Murphy (1992). Higher powers of
the time trend were included during estimation and found non significant. Moreover, a
common elasticity of substitution across countries is imposed between the two labour
inputs, to obtain a measure of the "average" elasticity of substitution in OECD
countries. The intercept term and the trend coefficient are allowed to differ across
countries. Estimation is performed for those six countries on which wages are available.

The regression equation therefore has the form:
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Wclt

=a,, +alct—01n

Nth Wc2t

+Sct

where ¢ and t index respectively countries and time and € is an error term. In order to
improve the precision of our estimates, estimation is performed on a system of
seemingly-unrelated equations such as (6), with the cross-equation restriction of a
common ©. The results are reported in Table 1. The fit of all equations is close to
perfect. The estimate of the elasticity of substitution equals 1.059 (s.e. 0.123), and a
simple t-test on o does not lead to a rejection of the null hypothesis o=1 at standard
significance levels.*

This suggests that - over our set of OECD countries - the production function
can be legitimately approximated b); a Cobb-Douglas specification. This in turn allows
to exploit the useful properties of Cobb-Douglas production functions, so that we can
measure the growth rate in relative demand by estimating growth rates in wage bill
shares.

Table 2 reports estimated annual growth rates of the following variables: relative
labour supply L,/L, relative employment N;/N, relative employment rates
(N/L1)/(N2/Ly), relative demand o,/c;, relative demand net of relative supply
(ou/0t2)/(1i/1;). The estimates for these last two variables are computed only for those
countries for which wage data are available. Recall finally that, for small enough
unemployment rates, the growth rate in relative employment rates provides an
approximation for the change in the difference between the groups' unemployment
rates.

A few things are worth mentioning. First, all OECD countries experienced a

skill upgrading in the structure of both supply and demand (all of the growth rates in
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columns 1, 2 and 4 are significantly positive and of comparable magnitude). Second,
this tendency towards skill upgrading meant a higher unemployment rate differential
between the unskilled and the skilled in France, Germany, Spain and Italy, and, to a
lower extent, in the UK, Norway and the US (see column 3). Third, demand for skills
grew in any of the countries we have data for. Finally, column 5 shows that there has
been a pronounced shift in net relative demand against the unskilled in the US (during
the 1980s only) and, but to a more limited extent, in France, Germany and Italy. The
UK is somewhat in an intermediate position, with a shift in relative demand about half
the one which occurred in the US during the 1980s and about twice the one which
occurred (on average) in continental Europe. There is a strong net relative demand shift
against the skilled in the Netherlands. This is actually consistent with the fact that the
unemployment differential did not really change in this country, while wage differential
fell (see also OECD, 1993, 1994b, Table 7.A.1).

Looking more in depth at the US, the magnitude of the shift during the 1980s
appears notably higher when compared to any other country (no such distinction
between decades is made for other countries, because in no other country is such a
change found between the 1970s and the 1980s). A closer look at columns 1 and 4
illustrates that a substantial deceleration in the evolution of the supply of skills - rather |
than an acceleratiéﬁ in demand - seems responsible for the greater gap between the
demaund and the supply of skills in the US during the 1980s, a fact pointed out by
several other authors (see for example Katz and Murphy, 1992).

This result might be partly due to the different classification used across the set
of countries. In particular, if one is willing to assume concavity in the growth of
educational attainment in the population, this could imply that a country with higher

average skill attainment would tend to experience a less rapid growth in the proportion

* Ignoring dynamics in the demand equation, one can use lagged wages as an instrument for current
(cont'd on next page)
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of skilled workers. But this is not the case for the US. The ratio of skilled to unskilled
labour force in the US was 0.65 in 1980, and the average across the whole set of
countries was just over two thirds. And sorting countries by this ratio, the US occupies
the median position.

In conclusion, we can state that the US experienced a dramatic increase in the
gap between the demand and the supply of skills in the 1980s, mainly due to a reduction
in the rate of growth of supply. This imbalance is therefore responsible for the peculiar

US experience, i.e. widening wage and unemployment differentials during the 1980s.

11. The Impact on Unemployment
The results of the previous section show the occurrence of a net demand shift in the US
during the 1980s and - although to a lower extent - in the UK. Continental European
countries show evidence of a weak increase. |

The next step is to evaluate whether and to what extent these trends in skill
mismatch can be held responsible for the increase in unemployment in those countries
where a positive demand shift towards the skilled took place. In order to do so, we close
the model by combining the labour demand condition presented in section II with a

standard wage-setting relationship.

a. Theory

The mechanism at the basis of our model is very simple. It focuses on the idea that
wages set by workers and firms are a decreasing convex function of unemployment,
being more responsive to unemployment variations when unemployment is low than

when it is high. This can be justified on the basis of a bargaining model in which unions

wages. The IV estimates are very similar to ones reported, giving 0=1.036 (s.e. 0.133).
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and firms negotiate wages at given unemployment, and firms then chose employment at
given agreed wages.

Under the assumption that sectoral wages respond solely to sectoral
unemployment, such a convex wage function would imply that an asymmetric labour
demand shock, hitting high-unemployment workers and favouring low-unemployment
ones, would generate some dispersion in sectoral unemployment rates and therefore
increase the average unemployment rate at given average wage.

This can be easily seen from Figure 5, where the WS curve represents the wage-
setting schedule as a convex function of the employment rate and LD represents labour
demand. Assuming for the moment that the curves WS and LD represent labour market
conditions for all types of workers, in the initial position E there is no dispersion in real
wages or unemployment rates, and W and u therefore indicate both sectoral and average
values. If an asymmetric labour demand shock takes place, this shifts up the labour
demand schedule for skilled workers and shifts down that for unskilled workers,
therefore introducing some unemployment dispersion in the economy. Average
unemployment, being some linear combination of u; and u,, will be situated somewhere
on the SU segment. At constant average real wage, determined by average productivity,
the aggregate unemployment rate u' would be higher than the level associated with no
unemployment dispersion u .

Below we generalise this framework, allowing for initial heterogeneity in
sectoral wage functions and labour demand functions and for endogenous changes in the
average wage, and we derive the conditions under which such an asymmetric shock can
have effects on the aggregate unemployment rate.

Sticking to a well established literature (see inter alia, Layard et al., 1991, ch. 6)

we adopt a double-logarithmic wage function for each group i, of the form:
@) ani =1n?ui —ylnui 1=1,2
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where A; represents group-specific wage pressure factors, and y represents (the absolute
value of) real wage elasticity with respect to own-group unemployment. This last
parameter may vary across countries according to how labour market institutions affect
the wage-setting process, and may turn out to be a relevant aspect in the comparison of
unemployment experiences across the OECD (see chapter 4 for evidence on this).

In equation (7), wage pressure is simply defined as any force that can influence
wages at given unemployment. Typically, wage institutions can be thought of entering
this term. In the analysis of this chapter we do not concentrate on the identification of
these factors, but in chapters 3 and 4 we will briefly discuss the impact of wage
institutions on unemployment in continental Europe,

The double-logarithmic speoification adopted can be obtained as a log-linear
approximation to a first-order condition for wages derived from a bargaining problem
(see Manning, 1993), and it is empirically supported by data from a number of countries
(see Jackman and Savouri, 1991 and Blanchflower and Oswald, 1994 for regional wage
equations and Gregg and Machin, 1994 and Manacorda and Petrongolo, 1996 for skill-
specific wage equations).

Based on the labour demand for each input i and the corresponding wage curve
we can solve for the equilibrium of the model. If we assume that the ;)nl; €x0genous

variation in this economy comes from changes in relative demand and supply of skills,

one can show that (see Technical Appendix):

al l1
du, =-¢, |dln——-dIn—
: 1 o |

2 2

(®)

(x'l ]1
du, =¢, | dln—-dIn—

o 1

2 2

where ¢;>0, $,>0, ¢1Y<O’ ¢2y<0.
A shift in net demand towards the skilled (dln(at;/az)-dIn(1;/1;)>0) will rise the

unemployment rate of the unskilled (du,>0) and lower the unemployment rate of the
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skilled (du;<0). However, this effect tends to disappear as y grows. In the case of pure
wage flexibility (y=c), the impact of mismatch on each unemployment rate is zero.

Everything else being equal, perfectly balanced changes in sectoral demand and
supply are consistent with constant sectoral unemployment rates and real wages. This
result naturally defines a neutrality condition of this model. Neutral changes in relative
labour demand and labour supply are such that sectoral unemployment rates and wages
are unaffected. This is a stronger condition than the one outlined in section II, where we
showed that, along the labour demand schedule, a zero mismatch index implies constant
relative wages and unemployment rate differentials between sectors.

Having divided the labour force into two groups, the aggregate unemployment

rate is given by u=u;l;+u,l, . Therefore (and ignoring compositional effects):

oy 1
©) du=¢| dln——dmn-L

a 1

2 2

where ¢>0, ¢,<0 if

Wl u, /(l—u1 )

(10) W, >“2 /{1_“2 J

— -

A net relative demand shift favouring the group with better labour market prospects
(higher wages and/or lower unemployment) will tend to increase total unemployment.
This is a natural prediction of a non-linear model such as the one described. Any
increase in dispersion, either in wages or unemployment rates, generated by exactly
symmetric shocks for the categories involved, is bound to increase unemployment, due
to the convexities in the underlying relationships.

The whole discussion above is based the assumption of homogeneous wage

flexibility across skill groups. Some studies find however that the elasticity of pay is
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higher among low-skill workers (see Gregg and Machin, 1994 and Blanchflower and
Oswald, 1994, although Nickell and Bell (1995) find the reverse).

In the Technical Appendix we show that if y; denotes the wage elasticity
parameter for group i, the impact of mismatch on u; is greater in absolute value the
higher y, and the lower y;, and conversely for u,. Assuming a positive shift in favour of
the skilled (dIn(o)/ct;)-dIn(1;/1,)>0 ), having y,<y, gives a greater fall in u; and a smaller
rise in u, with respect to the case y,=y,, therefore producing a smaller rise in aggregate
unemployment. If instead y,>y,, the effect on aggregate unemployment is magnified.
One way of reducing the impact of sectoral labour demand and supply shocks on
unemployment is therefore to increase wage flexibility for the "losers" and reducing it

for the "winners".

b. Evidence

We are now in a position to assess quantitatively the impact of mismatch on sectoral
and aggregate unemployment, using equations (8) and (9). In doing so we restrict the
analysis to the countries for which we have data on wages and exclude the Netherlands,
since clearly no rise in unemployment can be explained there. If anythix_lg,’the trend in
net relative demand for skills is responsible for a decrease in unemployment and some
other explanations (that we have generally labelled as wage pressure) must be put
forward to account for the increase in the rate of joblessness.

Our set of countries is fairly representative. It includes three European countries,
with high and increasing unemployment and no increase in wage differentials, the US,
with no significant increase in unemployment and widening wage differentials, and
finally the UK, situated somewhere between these two extremes.

The results of this exercise are reported in Tables 3-5, where we estimate the

average annual change in skill-specific and aggregate unemployment and the
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contribution brought about by mismatch. Two alternative values of the parameter y are
used in tun: 0.1 and 0.035. On the basis of the existing evidence, they can be taken as
upper and lower bounds for the actual value of real wage flexibility (see Blanchflower
and Oswald, 1994 and Manacorda and Petrongolo, 1996).

Tables 3 and 4 report the annual changes in skill-specific unemployment and the
contribution of the increased imbalance between the demand and supply of skills. In all
of the five countries there is a tendency for mismatch to reduce skilled unemployment
and to increase unskilled unemployment. The estimates provided are somehow sensitive
to the value of vy, implying a greater contribution of mismatch to the change in
unemployment when wages are rigid. In no country except the US is mismatch able to
explain all of the rise in the unemployment rate of the poorly educated, and some
increase in wage pressure must be invoked to explain this trend. Analogously, since the
increase in mismatch implies a reduction in the skilled unemployment rate, some other
factors must be blamed for its modest but generalised increase. With the exception of
the US, where the rise in aggregate unemployment is negiigible, only the UK shows a
substantial contribution of mismatch to the increase in unskilled unemployment,
accounting for more than 50% of the total rise.

Moving to aggregate unemployment, Table 5 reports the conﬁgbu;ion of skill
mismatch to the growth in the total rate of joblessness. Mismatch explains no more than
20% of the increase in uanemployment in continental European countries, irrespective of
real wage flexibility. The relative contribution of mismatch is instead significantly
higher in the UK. Our estimates show that the increased imbalance between the demand
and the supply of skills may account for as much as 45% of the total rise in
unemployment between 1974 and 1992 if wages are relatively rigid. When we allow for
further wage flexibility this reduces to 28%, still leaving some rise in unemployment to

be explained by the evolution of wage pressure.
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Simulations with y;#y, (not reported in the table) give pretty similar results to
the ones reported for homogeneous ¥ in France, Germany, Italy and the US, where the
change in unemployment explained by mismatch is however fairly small. This change is
instead significant in the UK, and it is therefore worthwhile reporting some indicative
results for y;3y,. If 71<y3, this gives an impact of mismatch that is 31% of the total rise
in unemployment when y;=0.035 and v,=0.05, and 25% when y,=0.08 and y,=0.1.
Conversely, if y,>Y,, the implied contribution of mismatch to the rise in unemployment
is 55% when v,=0.05 and % y,=0.035 and 35% when y;=0.1 and y,=0.08.

To summarise, although some shift in net demand towards the skilled can be
detected in the five countries considered, only in the UK and the US - where wage and
unemployment differentials did widen - is its magnitude significant. In particular,
mismatch has the potential to explain between one fourth and one half of the total rise in
unemployment in the UK. Overall, the UK stands out as being the only country where
the lack of adjustment in the supply of skills has a potential to explain the observed rise

in unemployment.

IV. Concluding Remarks

—_- -

The main concern of this chapter consisted in assessing the role played by the imbalance
between the demand and the supply of skills in shaping the evolution of labour market
performances across OECD countries over the last two decades. The analysis is guided
by a simple theoretical framework where aggregate technology is characterised by a
Cobb-Douglas production function involving two inputs (skilled and unskilled labour),
and wage-setting is governed by a double-log wage function. Although rather
simplified, this model proves rather enlightening in understanding the effect of skill

mismatch on aggregate unemployment.
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When the relative demand and supply of skills grow in the same proportion,
everything else being equal, we expect both relative wages and sectoral unemployment
rates to be unaffected. This is therefore the definition of neutrality that stems from our
model. When instead demand and supply of skills do not grow in line with each other,
we expect that either the wage structure changes or sectoral unemployment rates move
in opposite directions, or both.

The first and probably incontrovertible result that stems from our data is that the
demand for skills increased steadily in Western countries during the period of
observation and probably long before. In continental Europe, this tendency in the
evolution of relative demand for skills was essentially matched by an equal increase in
the relative supply of skills but this does not seem to have happened in the US (in the
1980s) and - to some extent - in the UK. We come to this conclusion by noticing that
the increases in the relative employment rates of skilled workers in continental Europe
are of too small a magnitude to suggest that, if wages had been free to vary over the
period cf analysis, the imbalance between the demand and supply of skills would have
generated a change in the structure of wages similar to the one which occurred in the
UK and the US over the same period of observation.

At the end of the chapter we try and assess the quantitative imf);rt;nce of skill
mismatch on the evolution of unemployment across OECD economies. Skill mismatch
was negligible in continental Europe and so this cannot be blamed for the bad aggregate
performance of its labour markets during the 1980s. In the UK instead, skill mismatch is
theoretically able to explain a substantial part of the nearly 6 percentage points increase
in unemployment, between 28% and 45%, across different realistic levels of real wage
flexibility. Clearly, if one assumed that wages were perfectly flexible, then the
conclusion would be that skill mismatch is solely responsible for the rise in wage

inequality in the UK. A similar conclusion applies to the US, where there is no growth
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in unemployment to be explained. We will make this point more formally in the next
chapter.

By ruling out that a shift in relative demand is mainly responsible for changes in
the employment structure and the for rise in aggregate unemployment in Europe, our
results suggest that one has to look somewhere else in order to explain the different
performances of the labour markets on the two sides of the Atlantic. We will try and

deal with this issue in chapters 3 and 4.
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Data Appendix

Employment, labour force and unemployment:

Australia. Sample: 1979-1993. Source: The Labour Force Attainment, Australia.
Selection criteria: males and females, 15-64 years old. Skilled: attended highest level of
secondary school available. Unskilled: did not attend highest level of secondary school
available.

Canada. Sample: 1979-1993. Source: The Labour Force Statistics, Canada. Selection
criteria: males and females, 15 years old and over. Skilled: with some post-secondary
education. Unskilled: up to 1983: with 13 years of schooling (some or completed
secondary education); from 1984 onwards: with secondary education qualification.
France. Sample: 1978-1994. Source: La Population Active d'Apres I'Enquete Emploi,
INSEE. Selection criteria: males and females, 15 years old and over. Skilled: with
baccalaureat general or vocational qualification (CAP or BEP). Unskilled: without
either of the above qualifications.

Germany. Sample: 1976, 1978, 1980, 1982, 1985, 1987, 1989. Source: Mikrozenzus.
Selection criteria: males and females, 15 years old and over. Skilled: with vocational
qualifications (Berufsausbildung), or higher education (Fachhochschul.q-ua-;iﬁkation or
Hochschule). Unskilled: without vocational qualifications.

UK. Sample: 1974-1992. Source: Genera! Household Survey individual record files.
Selection criteria: males, 16-64 years old; females, 16-60 years old. Skilled: with A-
level (or equivalent), including senior vocational qualification. Unskilled: with O-level
(or equivalent), including junior vocational qualification.

Italy. Sample: 1977-1992. Source: Annuario Statistico Italiano. Selection criteria: males

and females, 14-70 years old. Skilled: with upper secondary qualification (diploma di
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