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Abstract

This paper presents firm level evidence on the dynamics of non-
manual wage premia and employment shares in Italian manufactur-
ing during the nineties. We find that the relative stability of aggre-
gate wage premia and employment shares hides offsetting disaggregate
forces. First, while technical progress raises the relative demand for
skilled labor within firms, demand changes associated with exports
reduce the relative demand for skills. Second, within the class of non-
manual workers, wage premia and employment shares of executives
rise substantially, whereas those of clerks fall in a similar proportion.
We also find that the export status of firms plays a key role in ex-
plaining labour market dynamics, as exporters account for most of
both demand-related and technology-related shifts. Overall, our re-
sults for Italy question the general validity of the conventional view
that emphasizes the role of labor market institutions, as opposed to
trade and technology, in determining wage and employment dynamics
in continental Europe.
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1 Introduction

In Conan Doyle’s “The Hound of the Baskervilles” (1901-2), Sherlock Holmes
suggests that sometimes the key to solving a mystery is to understand why
something that should have happened, actually did not happen. In that case,
the hound should have barked at the intruder, but it didn’t because it was
familiar with the killer. In this paper the “mystery” is the following: why
did the non-manual relative wage and employment share remain virtually
unchanged in Italy in the past decade, despite rapid technical change and
trade integration? Unless we are willing to accept that Italy was unaffected
by the IT revolution or by globalization, or that labour market “rigidity”
accounted for the stability of both relative wages and employment shares,
there is a puzzle to be solved. Our solution to the puzzle has two parts.

First, technology and demand shocks associated with demand and exports
have indeed affected wage premia and factor proportions, but they have acted
in opposite directions, thus largely offsetting each other. On the one hand,
skill-biased technical progress played, qualitatively and quantitatively, its
expected role, by raising the relative demand for skilled labor within firms.
On the other hand, quite surprisingly, demand and trade related changes
reduced the relative demand for skills: employment shifted towards firms
producing unskilled-intensive goods, offsetting the effect of technology upon
factor proportions and wage shares.!

The second part of the explanation is that the stability over time of the
aggregate non-manual relative wage and employment share hides a fallacy of
composition. Whereas relative wages and employment shares are stable for
the class of non-manual workers as a whole, the same does not apply to its
components. In order to understand what happens within the class of non
manual workers, we disaggregate non-manual workers into clerks (impiegati)
and executives (quadri). We find that the modest overall change in the non-
manual relative wage and employment share is an artifact of aggregation,
as it results from two large offsetting forces: a rise in the wage premia and
employment shares of executives, and a corresponding fall in the wage premia
and employment shares of clerks.

These findings suggest that trade and technology have had noticeable
effects on wage inequality and skill upgrading in Italy in the past decade.

! As explained in section 4, one possible interpretation of the effect of trade rests on the
peculiar specialization pattern of Italian metal-mechanical firms.



However, these effects had opposite signs and largely offset each other. More-
over, the rise in wage inequality and skill upgrading mainly occurred within
the category of non-manual workers (that is, between executives and clerks)
rather than between manual and non-manual workers.

In addition to the solution to the puzzle, the analysis reported in this
paper suggests two other important conclusions. First, there is evidence that
the export status of firms matters substantially in explaining labor market
dynamics in the past decade. In particular, exporters account for most of
both demand-related and technology-related dynamics. While labor has been
shifting towards low-skill intensive exporting firms, these firms have been
those more actively engaged in skill-upgrading. Second, quite surprisingly,
institutional factors such as union power and centralized bargaining do not
seem to affect the dynamics of relative factor prices and shares. Overall, the
results of our analysis cast several doubts on the validity of the conventional
view that emphasizes the role of labor market institutions, as opposed to
trade and technology, in determining wage and employment dynamics in
continental Europe.

The paper is structured as follows. Section 2 places the analysis in the
context of the literature. Section 3 provides a brief description of the data set.
In section 4 we present the results of the decomposition of the change in the
non-manual share of the wage bill into its (within and between) employment
share and relative wage components. Section 5 takes a closer look at the
manual-non manual classification, by extending the analysis to the further
disaggregation of non-manual workers into clerks and executives. In section 6
we use regression analysis to verify if the interpretation of the decompositions
in terms of technology and trade is supported by the data. The concluding
section summarizes the results and discusses the main implications.

2 'Trade, technology, and labor market ad-
justment

The widening of skill premia and the rise of the employment share of skilled
workers in the past two decades are well documented for the US (Katz and
Murphy (1992), Bound and Johnson (1992), Lawrence and Slaughter (1993),
Berman, Bound, and Griliches (1994)), and other OECD countries (Haskel
and Slaughter (2001a), Machin, Berman, and Bound (1998), Machin and



Van Reenen (1998), Card, Kramarz, and Lemieux (1998)). Because skill-
premia and employment shares have both risen, most studies have focused
on factors underlying shifts in the relative demand for skilled workers, trade
and technology being the main suspects (for recent surveys on this debate
see e.g. Haskel (2000), Slaughter (1998), (1999)).

The argument for technology runs as follows: the computer revolution,
by fostering the relative productivity of more educated workers, has led to
higher relative demand for skilled workers, resulting in higher wage premia
and employment shares for non-manual workers. This argument, based on
the skill-bias of technological change, is consistent with the observed IT-
induced growth in productivity observed in the US.?

International trade can produce similar effects on the labor market through
inter-sectorial demand shifts (see e.g. Richardson (1995), Wood (1995) for
recent surveys). Increased trade with (and import competition from) devel-
oping countries has lowered product demand in the North in sectors pro-
ducing unskilled labor-intensive goods. As resources have shifted to sectors
intensive of skilled labor, the relative demand for manual workers has fallen.
This argument is consistent with the trends towards “globalization”, docu-
mented, for example, by the acceleration of the growth of trade in goods and
services in the recent past.

The broad consensus emerging from the empirical literature, generally
based on industry data, is that, while international trade did account for some
of the rise in wage differentials, most of the action was due to skill biased
technical progress (see e.g. Berman et al. (1994)).> This view, however,
has been challenged recently by a new stream of empirical research based
on panels of firms/plants.* In particular, Bernard and Jensen (1997) find
that the shifts in relative employment have occurred mainly between plants
belonging to the same sector (see also Bernard and Jensen (1995)), and these
changes are strongly associated with shifts in product demand. Trade seems

2Tn a multisector perspective with exogenous goods prices, however, it is the sector bias
rather than the factor bias of technical progress that matters (see Leamer (1998), but also
Krugman (1995), Haskel (2000), Haskel and Slaughter (2001b)).

3The same conclusion has been reached using both price (e.g. Leamer (1996), Feenstra
and Hanson (1996)) and volume (e.g., Borkas, Freeman and Katz (1997)) data to capture
the effect of trade on the labor market.

4Most of plant and firm level analyses are aimed at assessing the links between exporting
activity and productivity (see, e.g., Bernard and Jensen (1999) and Bernard et al. (2000))
or the existence of learning effects associated with the exports status of firms (see, e.g.,
Clarides, Lauch and Tybout (1998)).



to have played a major role, as exporters account for most of the changes in
relative wages and factor shares. The conclusion is that significant dynamics
occur at the level of individual establishments, so that the earlier studies
which use industry data may have substantially underestimated the role of
demand.

In continental Europe, labor market developments in the past two decades
have been markedly different from those observed in the US: relative earn-
ings have remained relatively flat, while most of the adjustment seems to
have taken place on the quantity side, with relative unemployment rates for
skilled workers falling in most countries (see OECD (1997), Freeman and
Katz (1996)). The lack of adjustment in relative wages in the face of suppos-
edly pervasive technical progress has been generally attributed to the rigidity
of European labor markets. The conventional wisdom for Europe is that, due
to labor market institutions (minimum wages, hiring and firing costs, central-
ized bargaining and union power, etc.), unemployment rates have taken the
brunt of the falling demand for manual workers. In other words, according
to this view, European labor markets are “rigid”, so that relative wages do
not adjust, nor firms are able to hire or fire workers.

The evidence on the role of technology and trade for labor market dynam-
ics in Italy is relatively limited. Erickson and Ichino (1995) discuss the role
of labor market institutions in causing compressed wage differentials. Quin-
tieri and Rosati (1995) and Quintieri and Ferragina (1998) use firm-level
data to discuss the relationship between export activity, productivity and
performance, while Dell’Aringa and Lucifora (1994) look at a cross section
of metal-mechanical firms to examine the role of trade unions in affecting
earnings differentials.®

Against this background, we present some new evidence on the role of
trade, technology and labor market institutions for skill upgrading and wage
inequality, based on data for Italian manufacturing firms during the mid-
nineties. The firms in our data set belong to the metal-mechanical sector,
which alone accounts for more than 40 per cent of manufacturing value added
and 50 per cent of manufacturing exports, and can be reasonably taken as
representative of the developments in the manufacturing sector in Italy.

SFor a theoretical explanation of this evidence see Manasse and Turrini (2001).
0See also Dell’ Aringa and Lucifora (2000) for an overview of the role of institution sin
explaining a compressed wage structure in Italy.



3 Data description

The analysis is based on firm-level survey data set collected by Federmec-
canica, the entrepreneurs association of the Italian metal-mechanical sector.
The survey covers firms operating in metallurgy, mechanics, vehicles con-
structions and reparations, plant installation and technical projects. Roughly
60000 firms belong to the metal-mechanical sector, employing about one and
a half million workers in year 2000. In the same year these firms accounted
for 40 per cent of value added and 50 per cent of exports of the overall Italian
manufacturing sector.

The panel covers 2837 firms, observed between 1995 and 1997.7 About
eighty per cent of the firms in the sample are located in Northern Italy, while
17 and 2 per cent are located, respectively, in Central and Southern Italy.
The survey reports information on employment and salaries for 16 classes
of workers falling into two main categories: manual workers (trainees and
production workers), and non-manual workers (clerks and executives). The
data set also contains information on union activity, bargaining, turnover,
revenues, outsourcing, exports and investments (see also Dell’Aringa and
Lucifora (1994) for a description of the data set).

Wage premia and employment shares have been relatively flat in Italian
manufacturing in the recent past (see ISTAT (2000), OECD (1997), Erickson
and Ichino (1995)). The metal-mechanical sector is no exception: between
1990 and 1998 the employment shares of manual and non-manual workers
were stable around 63.6 and 34.4 per cent, respectively (see Federmeccanica
(2000)). These features of manufacturing and of the metal-mechanical sector
are mirrored in our sample. Table 1 presents summary statistics for the
aggregate share of non-manual workers in the wage bill (WBnWB) and its
components: the employment share (EnE) and the relative wage (WnW).
The share of non manual workers in the wage bill has risen by a modest 0.5 per
cent between 1995 and 1997. As for its components, the wage premium has
risen by just 0.7%, while the non-manual employment share has gone up by
1.3 per cent.

Substantial variation can be observed in sub-samples based on firms’ char-

"The available evidence suggests that these were the years when most of innovation and
restructuring activity occurred in the US (Oliner and Sichel (2000), Jorgenson and Stiroh
(2000), Black and Lynch (2000)), while Italy and Europe lagged by a few years (Daveri
(2001)). Italian investment and exports, however, were buoyant between 1995 and 1997
(exports yearly growth was 5.8%).



acteristics such as size, geographic location, sector, export status, and the
role of unions. Table 1 shows that larger firms tend to have a larger non-
manual wage-bill share, and a larger wage premium.® The few firms located
in the South are typically larger and more intensive of manual workers than
those in the rest of Italy. Average wages (W) are slightly lower in the South,
while relative wages are similar across areas.” There is also much variation
among individual sub-sectors. The most skill-intensive firms are in the Pre-
cision and Electronic Components. They employ one non-manual worker
every two employees. The least skill-intensive firms are in the Transport and
Metallurgy sub-sector, with one non-manual worker every four.

Interestingly, exporters tend to pay higher wage premia to non-manual
employees. One may suspect that this is just a reflection of the larger size of
exporters vis a vis non exporters: the average exporter employs 208 workers,
against 53.3 for non-exporters. Yet size does not explain all, since exporting
firms consistently pay higher premia within each dimensional class (see Table
2).1% Small and medium exporters pay a higher wage premium and are
relatively more skill-intensive. Large exporters, conversely, are relatively
more intensive of non-manual workers than non-exporters.

As expected, non-manual shares of employment and of the wage bill tend
to be lower in firms where unions are present and strikes occur. This confirms
the view that unions and collective bargaining tend to be biased in favour
of manual-workers. Again, this may simply reflect a size effect: strikes typi-
cally occur in larger firms (average employment is 345 in firms where strikes
have occurred at least once, and 68.9 in firms with no strikes), and that is
precisely where unions are stronger (average employment is 214.1 in firms
with unionized workers against 18.8 in firms where unions are absent). Yet
again, as shown in Table 2, this explanation does not fully account for the
evidence: the negative association between workers’ bargaining power and
non-manual shares holds consistently within each size class. The data also
suggest that unions do not affect the non-manual wage bill by compressing

8By definition, a Small firm employs less than 25 workers, a Medium firm between 25
and 100, and a Large firm more than 100. An Exporter is defined as a firm that ships
abroad a fraction of at least one per cent of total sales.

9This comparison must be made with caution, since different (average) manual and
non-manual wages may reflect a different composition within each category (for example,
managers and clerks within non-manual workers).

10Tt should be noted, however, that exporters are larger than non exporters within each
size class.



wage differentials, but rather by raising blue-collar employment. In fact, with
the exception of Large firms, the presence of strikes and unions is associated
with higher, rather than lower, wage premia.

4 Firm-level decompositions

In this section we show that technology and trade effects on labor market
dynamics have indeed occurred, although they have largely offset each other.
We start by identifying the respective contributions of the employment share
and the wage premium to the overall change in the non-manual share of the
wage bill. We then decompose the wage and employment contributions into
their between and within components.

It should be observed that the existing literature generally focuses on
the between-within decompositions of the non-manual share of employment
and of the wage bill (see e.g. Berman et al., (1994), Bernard and Jensen
(1997), Machin and Van Reenen (1998)). The standard approach, unlike
ours, thus provides only indirect information on the dynamics of relative
wages. Furthemore, it does not allow to identify the respective contributions
of employment and wages to the change in the non-manual wage bill share.
WEe find our approach more informative, and in the following we briefly illus-
trate the differences between the standard unweighted decompositions, and
our weighted decompositions.!t

Let there be i = 1,...,] firms, and define E* = employment at firm 4,
E! = non-manual employment at firm i, F = ), E* = overall employment,

E, =", E! = overall non-manual employment, W* = average wage at firm
S WiE

i, W' = average non-manual wage at firm i, W = T economy-wide
WiES .
average wage rate, W, = % = economy-wide average non-manual wage
n

rate. The change in the non-manual share of the total wage bill (W, E,,/W E)

can be decomposed as follows:
W, E W, E E W,
A T = A2 L) +A (2 — (1)
WE w E E w
n order to allow a comparison with the existing literature, we report results for both
our approach (see the “weighted” decompositions in Tables 3-6) and for the standard (see

the “unweighted” decompositions in Tables 7-10). The Appendix provide details on both
decompositions.




where A denotes time differences, and the upper bar denotes an average
over time. The first term on the right hand side is the aggregate change in
the wage premium, weighted by the average employment share. The second
term represents the aggregate change in the non-manual employment share,
weighted by the average relative wage rate.

Note that an observed rise in the employment share of non-manual work-
ers may be due to two separate factors: either firms have, on average, be-
come more skill-intensive (within effect) or employment has shifted towards
firms producing skill-intensive goods (between effect). Similarly, a higher
non-manual relative wage may be due either to individual firms paying, on
average, higher skill premia (within effect), or to average wages growing more
rapidly in firms paying relatively higher skill premia (between effect). In or-
der to interpret the observed movements in the overall relative wage and
employment shares, we therefore decompose the two terms on the right hand
side of equation (1) into their between and within components.

The (weighted) change in the non-manual employment share can therefore
be decomposed as follows:

En ) (Wa 5 aspr| (W
2(B) (W) -Tlameam (W) o
]f;" is the proportion of skilled employment at firm , and
St = % is the employment share of firm 7. The first term on the right hand
side is the change in the non-manual employment share that is attributable
to the change in the firms’ factor proportions, P, keeping constant their
relative size. This reflects shifts in factor intensity within firms (Ewit). It is
positive if, on average, firms have substituted away from unskilled towards
skilled workers. The second term gives the part of the total change that
is attributable to the change in firms’ relative size (the change in the em-
ployment share, S*), keeping each firm’s factor proportions constant. This
reflects employment shifts between firms (Ebet). It is positive if employment
has, on average, shifted towards skill-intensive firms.

Similarly, the (weighted) change in the non-manual relative wage can be

decomposed as follows:

W\ (E,. — — (E!
Al=2)(=Z2) =3 " |AD: R + AR Di (—”) 3
( W > ( E > Z |: Wwit Wet ] E ( )

(2

where P! =



where D!, = % is the wage differential at firm ¢, and R* = % is the average

wage at firm ¢ relative to the average economy-wide wage. The first term
on the right hand side of the above expression is the change in non-manual
relative wage that is attributable to the movement in the firms’ wage premia,
keeping constant their average wage. This is the wage within component
(Wuwit), and it is positive when, on average, firms pay larger skill premia.
The second term is the component that is attributable to the change in firms’
average wage rate, keeping each firm’s wage premium constant. This is the
between component ( Whet), and it is positive if, on average, wages rise faster
in firms that pay higher wage premia.

Summing up, within-firm components presumably reflect factor-specific
shocks, such as a change in the relative productivity of skilled workers due to
skill-biased technical progress. Between components reflect firm and sector-
specific shocks altering relative market shares or average wage rates. These
may originate on either the demand side (e.g., changes in consumer tastes,
trade) or the supply side (e.g., sector-biased technical change).

The results of the decompositions in equations (1-3) are reported in Table
3.12 Looking first at the change in relative employment ([Etot), this appears
to be very small over the period (an absolute change of 0.09). Interestingly,
however, the virtual absence of change in factor proportions is the result of
two offsetting forces: a 0.60 rise within firms (Fwit), and a half percent fall in
the between component (FEbet). This suggests, on the one hand, that Italian
manufacturing firms have raised the proportion of non manual employees at
a speed comparable with that of the US (see Bernard and Jensen (1997)),
but, on the other hand, that employment has shifted towards firms produc-
ing unskilled-intensive goods.'> These figures contrast quite markedly with
the evidence found for the US and the UK, where both factors contribute
positively to the overall movement in factor proportions. This, we believe,
is an important finding, and it helps to explain the apparent rigidity of the
labor market.

One possible explanation for the counter-intuitive sign of the employ-

12Columns 1 to 3 of Table 3 reproduce, in terms of absolute changes, the relative
employment and wage dynamics reported in Table 1. Here, however, a smaller sample of
firms is considered (those that are surveyed in 1995 and 1997).

13 An interesting illustration of this surprising effect is given by the Electronic Com-
ponents and Machinery sub-sectors. The former, a skill-intensive industry, experiences a
large fall in the employment share (see the negative between component of Table 3), while
the latter, a relatively unskilled-intensive sector, a rise.

10



ment between component rests on the specialization pattern of Italian firms
in vertical intra-industry trade. While it is well documented that Italian
firms specialize in high-quality, high-skill segments in traditional sectors (ap-
parel, footwear), there is evidence showing that in other sectors, markedly in
mechanical productions, Italian exports are concentrated in relatively highly
standardized segments (De Nardis and Trau (1999), Chiarlone, (2001)).'*
As a consequence, trade shocks that magnify the relative market share of
export-oriented firms may have contributed to keep a relatively flat struc-
ture of earnings across skill levels. Also, recall that Italy’s comparative ad-
vantage has to be gauged with respect to its main trading partners (mostly
European), rather than to the “world” at large.

Table 3 also reports the contribution of exporters and non-exporters to
overall changes. Interestingly, exporters account disproportionately for both
the (negative) between and the (positive) within-firm changes. Provided we
can attribute the former to product demand shifts and the latter to tech-
nology, exporters seem to have innovated more, and demand seems to have
shifted towards unskilled labor-intensive exports. Note that, as shown in Ta-
ble 4, the disproportionate contribution of exporters to both components is
confirmed within each size class, with the exception of small firms. Thus, as
in Bernard and Jensen (1997), trade seems to play a crucial, albeit reversed,
role in affecting factor proportions. Finally, looking at the role of labor in-
stitutions, labor conflict seems to magnify the employment shift away from
skilled-intensive firms. Also, less conflict appears to be conducive to more
innovation resulting in more skill-upgrading.

Consider now the change in the wage premium. This amounts to a fourth
of a percentage point overall, and is almost equally divided between the two
components: a rise of within-firm differentials, and a shift in wages towards
firms paying larger premia. Also in this respect, exporters and non exporters
display quite a different behaviour: only in exporting firms we observe a
widening of the spread, as the wage within components are 0.14 and 0.01 for
exporters and non-exporters, respectively.

It is interesting to observe that the employment and wage between com-
ponents have opposite signs, negative the former and positive the latter,
so that employment has shifted toward unskilled-intensive firms, but wages

4 There is also evidence showing that vertical intra-industry trade is relevant and grow-
ing across European countries (see, e.g., Greenaway, Hine and Milner (1994) and Fontagne,
Freudenberg and Peridy (1997), (1998)).

11



toward high premium firms. The explanation of this apparent contradiction
is that, in our sample, unskilled-intensive firms pay, on average, higher wage
premia, so that demand shifts towards these firms result in a rise in the wage
premium.

Summing up, technical progress appears to have boosted the relative
productivity of non-manual workers, resulting in both a larger employment
share of skilled labor and in a higher wage premium, and particularly so
among exporters. Conversely, the employment between component suggests
that demand has shifted towards unskilled-intensive firms, and in particular,
towards exporters.

5 A finer decomposition

In this section we disaggregate the class of non-manual workers into exec-
utives (quadri) and clerks (impiegati), and examine their respective con-
tributions to the non-manual wage and employment dynamics described in
the previous sections. Executives and clerks typically perform rather differ-
ent tasks, so that we can expect a different degree of substitutability with
manual workers. In particular, demand changes across firms as well as tech-
nological innovations may affect these two groups in a different way, so that
one suspects that the standard aggregation into a single category may hide a
significant element of heterogeneity. The main finding of this section is that
within changes in relative wages and employment, those related to technical
progress, have mostly occurred within non-manual workers (between execu-
tives and clerks), rather than between manual and non-manual workers.

Consider employment first, and separate non-manual employment at firm
i into two classes: E}, = E/, +FE, . The (weighted) change of the non-manual
employment share (see equation (2)) can then be written as follows (see the
Appendix for details):

A (%) (%) = [Bwity + Bwity) + [Ebety + Ebet,) 4)

where Fwit; represents the within change in the non-manual employment
share that is attributable to class j, and Ebet; gives the part of the between
change in the non-manual employment share that is attributable to class j.
Similarly, the weighted change in the non-manual relative wage (see equation

12



(3)) can be written as follows:

A (%) (%) = [Wwity + Wwits] + [Whety + Whets) (5)

The results of these decompositions, presented in Table 5, are striking. Look-
ing at the disaggregation of the employment share, we observe that the stable
proportion of non-manual employees hides a large rise in the share of exec-
utives (+0.7%) almost exactly offset by a fall of the clerks’ contribution.
These contrasting movements are largely attributable to the within com-
ponents. Possibly due to technological change, firms have substituted away
from clerks (-0.52%) and towards highly-skilled workers (4+1.11%). It is inter-
esting to note that this effect is quantitatively larger than the (within-firm)
substitution from manual to non-manual workers.

Turning to the employment between changes, we observe that executives
account for the largest part of the fall of this component. This means that the
shift towards unskilled-intensive goods has mostly penalized firms producing
executive-intensive products (compare the employment between entries for
executives and clerks). It is interesting to observe that exporters account
for most of the employment between changes for both sub-categories. Also,
exporters have been more active than non-exporters in skill-upgrading by
substituting away from clerks towards executives (compare the employment
within entries for exporters and non exporters).

The results for the changes in wage premia are even more striking. They
suggest that the relative wage rigidity in the face of technology shocks is
merely an artifact of aggregation. The modest 0.26% rise in the wage pre-
mium is the result of two opposite forces: a very large rise in the premium
of executives over the average wage rate, 0.96%, and a large fall in the pre-
mium for clerks (-0.71%). Interestingly, the rise in wage inequality is mostly
accounted for by exporting, large, northern firms.'?

These findings support the conclusion that technology-related changes
have indeed occurred in Italy and have had noticeable consequences on both
factor prices and factor shares. However, the rise in wage inequality and
the skill upgrading that are attributable to technology have occurred within

15In order to facilitate the comparison with the literature, Table 9 reports the results for
the standard unweighted decompositions (see the Appendix). The results are even more
extreme: the relative wage of executives rises by 5.04 per cent, whereas that of clerks falls
by 4.45 per cent.

13



non-manual workers, rather than between manual and non-manual workers.'°

6 Interpreting the components

So far we have interpreted the within and between components as proxies for
technology and demand shocks, respectively. In this section we provide a test
of the legitimacy of this interpretation. We regress the employment and wage
between and within components on a number of variables that are intended
to capture demand, trade, and technology shocks affecting individual firms.
If our interpretation is correct, within changes should be significantly related
to technology but not to demand variables, while the opposite should be true
for between changes.

As indicators of demand shocks, we use the change in the ratio of a firm’s
sales over total sales, and we split this variable into its domestic (Domsale)
and foreign (Forsale) components. In order to capture technological change
and innovation activity occurring at firm level, we use the average (1995-97)
ratio of investment over sales, considering separately its three components.
The first, Invnew, is the share of investment for the production of new prod-
ucts, likely to capture “product” innovation. The second, Invris is the share
of investment for restructuring and reconverting existing production lines,
presumably capturing “process” innovation. Finally, Invamp measures out-
lays for merely enlarging existing production lines. This variable is more
difficult to interpret as a proxy for technological change, as it may plausibly
reflect expectations of growing demand. We also include the change in the
firm’s revenue per employee, Salepw, in order to account for factors affecting
changes in productivity.

Labor market institutions are accounted for by a series of dummy vari-
ables that control for the presence of unionized workers in the firm, the role
of the union in local bargaining, and the occurrence of strikes. The specifica-
tion also includes dummy variables for outsourcing (which may be relevant
if firms outsource the most un-skilled intensive phases of production), geo-
graphical location, size (small, medium, large), and sub-sectors (as described
in Table 1).

Table 6 reports OLS estimates of the equations for the between and within
components of the change in the non-manual wage bill share, and of the re-

16Evidence supporting the view that wage dispersion in Italy has been growing especially
within skills is provided also in Cappellari (2000).
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spective contributions of the employment ratio and the wage premium. The
between change in relative employment, Fbet is positively and significantly
correlated to domestic (Domsale) and foreign (Forsale) sales growth, with
the coefficient for the latter larger than that for the former. Our proxies for
product and process innovation (Invnew and Inuvrist), as expected, are not
statistically significant. Conversely, the within employment change, Fwit, is
positively and significantly affected by product innovation and by the proxy
for productivity growth (Salepw). This pattern broadly supports our main-
tained assumption that demand-trade and technology, respectively, lie behind
between and within employment changes.

The results for wage premia are less clear-cut. Domestic and foreign
sales are significant in both between and within wage equations. The nega-
tive effect on the between wage component could be interpreted as a reverse
causation: firms who manage to reduce their average wage gain in compet-
itiveness and increase their market share. A possible interpretation of the
positive effect on the within component is the “superstar” effect for exporters
discussed in Manasse and Turrini (2001).

The equations for the non-manual share of the wage bill present a pattern
similar to the one for employment equations: domestic and foreign sales
affect positively and significantly the between component. The coefficient for
investment in plant for new products is positive and marginally significant
for both between and within components.

Interestingly, the dummies for labor market institutions, trade, location,
and industry, are never significant in the relative employment and wage equa-
tions (and are therefore not included in the regressions reported). The stan-
dard proxies for labor market rigidities do not seem to slow down firms’
adjustment of relative factor proportions and prices.

Overall these findings, and particularly those for the dynamics of em-
ployment, seem to support our interpretation that between and within non-
manual wage and employment components are associated with demand and
technology shocks.!'

17Tt should be noted that the results for similar regressions for the unweighted compo-
nents, reported in Table 10, confirm the pattern described for the weighted components.
Note also that the results of Tables 6 and 10 are qualitatively and quantitatively similar
to those reported in the literature (see e.g. Bernard and Jensen (1997)).
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7 Conclusions

In this paper we have presented firm level evidence on the dynamics of non-
manual wage premia and employment shares in Italian manufacturing in
the nineties. The “puzzle” of the modest change in relative factor prices
and employment shares in a period of rapid technological change and trade
integration cannot be explained away by advocating the “rigidity” of the
labor market.

Our first finding is that technology and trade have indeed significantly
affected the dynamics of wage premia and factor proportions. What seems to
have happened is that “IT” and “globalization” forces have largely offset each
other. Technical progress is found to raise, as expected, the relative demand
for non-manual labor within firms. However, demand changes associated
with exports surprisingly reduce the relative demand for skills: employment
has shifted towards firms producing unskilled-intensive goods, offsetting the
effect of technology upon factor proportions and wage shares.

Our second finding is that flat relative wage premia and employment
shares are largely an artifact of aggregation. When we look within the cate-
gory of non-manual workers, we find a large rise in the wage premium and
employment share of executives, and a considerable fall in the wage pre-
mium and employment share of clerks. In Italy, the rise in wage inequality
and skill upgrading that is attributable to technology seems to have occurred
within the category of non-manual workers, rather than between manual and
non-manual workers.

We also find evidence suggesting that the export status of firms matters
in explaining the labor market shifts that occurred halfway through the past
decade. In particular, Italian exporters account for a disproportionate role
in both demand-related and technology-related changes. Demand has been
shifting towards unskilled-intensive exporting firms, and these same firms
have been most intensively engaged in skill upgrading. Finally, institutional
factors such as union power and centralized bargaining, typically associated
to labor market “rigidities”, are not found to slow down significantly the
adjustment of relative factor prices and shares.

These conclusions need to be kept in perspective. They apply only to
one sector of Italian manufacturing, although the largest one in terms of
value added and exports. They apply to a relatively short period, although
one of rapid growth in investment and exports. Obviously, they cannot be
taken as representative of a “continental European” case. Yet, we feel that
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our results are particularly relevant, as they underline the need to assess the
merits of conventional explanations for aggregate outcomes on the basis of
sound microeconomic evidence.
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8 Appendix

This appendix provides details on the decompositions presented in the main
text. We start by identifying the contributions of employment and wages
to the change in the non-manual share of the wage bill, and we show how
to identify separately the respective between and within components. We
then illustrate how these weighted components differ from the correspond-
ing unweighted decompositions of the change in the wage premium and in
the non-manual employment share commonly reported in the literature. Fi-
nally, we show how to exploit the disaggregate information contained in our
database to decompose the overall between and within components for non-
manual workers into the respective contributions of clerks and executives.
Let there be i = 1,...,] firms, and define £ = employment at firm 1,
E! = non-manual employment at firm i, F = ), E* = overall employment,
E, =", E!, = overall non-manual employment, W* = average wage at firm
i, W! = average non-manual wage at firm i, W = 2V economy-wide

Y B
2 WpEy

average wage rate, W,, = h = economy-wide average non-manual wage
n

rate.
The change in the non-manual share of the total wage bill, W, E,,/WE,
can be written as follows:

() - +(#) (3) (%) (3)

gh 5) ) 7))

E-WEIGHT W-WEIGHT

where A denotes differences between two points in time, and the upper bar
on variables denotes averages over time. The first term on the right hand
side of the last expression is the change in the wage differentials, keeping
constant the employment structure over time. It is positive (negative) if, on
average, an increase (decrease) in the relative wage for skilled workers has
occurred. The second term gives the change associated with movements in
relative employment, at constant relative wages. It is positive (negative) if,
on average, the relative employment of non-manual workers has risen (fallen).

The decomposition presented above, however, cannot tell us whether, say,
higher employment shares for non-manual workers are due to firms becoming
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more skill-intensive or to employment shifting towards skill-intensive firms.
Similarly, higher wage differentials may be due to firms paying higher skill
premia or to average wages rising in firms paying relatively high skill premia.
In order to answer such questions we can decompose further the expression
above to identify separately between and within components. To this purpose,
note that the relative wage bill can be written as follows:

1

W, E, WIEL\ = (WW' E.E'
WE Z(WE>_Z:<WZ‘W§E>

1

= Z (D,R'F,S") (7)

Wi wi
W W
wage at firm i relative to the economy-wide rate, P,i = g" is the proportion
of skilled employment at firm 4, S* = % is the employment share of firm 1.
Intuitively, the overall relative wage bill is sum over all firms of the product
of four components: the wage premium paid to non-manual workers by firm
i (D! ); the wage rate at firm 7 relative to the overall wage rate (R'); the
share of non-manual workers at firm ¢ (P:); the share of firm i’s employment
out of overall employment (S5).

To analyze the sources of dynamics, take time-differences and decompose

the change in the overall relative wage bill as follows:

is the relative

where D, = is the wage differential at firm i, R* =

WiEn - i pipi Qi : i i\ i i i i\ T D
A(WE> — AN (DLRPLSY) = |A(DLR) BiS + A (PoS') DR

i i

I

-

7

_ __\ Ei o ~\W?
(AD;RZ + AR’D;) -+ (AP;SZ + ASZP;L> We (8)

Wuwit Whbet Fwit FEbet w

Expression (8) decomposes the contributions of relative wages and em-
ployment shares to the change in the non-manual wage-bill share into the re-
spective components capturing between-firm and within-firm dynamics. Note
that these four components are weighted by the corresponding employment
and wage weights. These weighted components (reported in Tables 3-6) thus
differ from their unweighted counterparts (reported in Tables 7-10).

To illustrate the differences, we now consider separately the change in
the employment share of non manual-workers A (%) and the change in the
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non-manual wage premium A ( ) decomposing each of these into a compo-
nent capturing movements between different firms, and one associated with
changes within the individual firm.

Consider first the decomposition of the change in relative employment:

E, E. o
A(f> S AL ETALETE S
= AY PS' =

=) [AP;F + ASZ’F;‘L] (9)
— Le-wiTr  E-BET

The first term is the change in the non-manual employment share that
is attributable to the change in the firms’ factor proportions, P!, keeping
constant their relative size. This reflects shifts in factor intensity within
plants. It is positive if skill upgrading has occurred in larger firms. The
second term gives the part of the total change in the non-manual employment
share that is attributable to the change in plant relative size (the change in
the employment share, S*), keeping each firm’s factor proportions constant
at the period’s average. This reflects employment shifts between firms. It is
positive if employment rises relatively more in skill-intensive plants.

Consider now the decomposition of the changes in wage differentials:

W, Z W’E’ WZ El
A2 = A _

= A Z D!R'S!

S {Apgﬁ S+ ARDL S +ASDI R (10
; W-WIT W—BET W—COM

where S! = % is firm’s i share of non-manual employment. The first
term is the within component, and it is positive (negative), when the wage
gap rises (falls) on average within firms. The second term is the relative
wage change occurring between firms. It is positive when, on average, wages
have been rising faster in firms that pay higher wage premia. The third
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term is a composition effect, reflecting changes in the composition of non-
manual employment across firms. It is positive when, on average, non-manual
employment shares rise more in firms that pay higher wage premia.

We now turn to the decomposition of the contributions of non-manual
workers into those of clerks and executives. In general, if the data set allows
a finer decomposition of non-manual employment in K classes, the decom-
positions presented above can be extended to identify the respective contri-
butions of each class (e.g. clerks and executives) to the overall non-manual
dynamics. Assume that non-manual employment at firm ¢ can be divided
into K categories:

E,=E +E +.. +E

and define the k-factor intensity as Py = g—;“ Note also that we can write

where 7% = E is class’ k share of non-manual employment at firm 7. Con-
sider first the Contrlbutlon of each of the K classes to each of the components
of the wage bill decomposition (see equations (2) and (3)):

1

>

i

(mgﬁ ¥ ARiD_g> (BS) + (Apﬁ ¥ Asiﬁ,;> (Di)

The first term (wage within) can be written as:'®

> AD|F PiS| = .
- ZZ [ kﬂ'k (PZSZ)} _
Zk: ZZ: [(ADW; + A?TZF;‘C) (ﬁ 7 §)}

1¥Note that the first term is equal to what we would obtain by summing over classes the
individual within components. Intuitively, by doing so, we would not take into account
the changes in within non-manual wages due to the recomposition of employment between
classes within non-manual employment.

12
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Similarly, the other components can be written as follows:

S [ARZ’D_;’L (Pn—sﬂ =33 [ARZ’F,@ P ?} (W-bet)

%

> [ARSDIR| =33 |ARS D, | (E-wit)
k i

1

1

> |ASTDR| =33 [AsF D R (E-bet)
ki
Note that the decompositions above can also be obtained observing that:

WE 4~ WE :zk:z M’;ERZ%IZ(D’“RP%S):

= Z Z (D R'PLS") = Z Z (DL R'PLSY)
k [ k [

Turning to the contribution of individual classes to the decomposition of
the change in relative employment:

AP, =AY PiS'=A> ") P
i [ k

and one can write

K [ I
AP =3 |3 (AS'P, +ARS) (11)

k=1 [i=1
where, as before, ?Z = w represents the average k-factor inten-

sity at firm i. In summary, the between/within components of the share
of non manual workers are simply given by the sum of the corresponding
between /within components of the sub-classes k = 1, ..., K (e.g. clerks, man-
agers).

Finally, consider the contribution of individual classes to the decomposi-
tion of the change in the wage differential:
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A% = A;(D;Risjl): (12)
= ZZ(D;w;Risg) (13)

From the previous expression we obtain:

Z [ ﬁ S_} Z Z [(ADkwk + ATFkDZ) (ﬁ szﬂ (W-wit)
S ARTIS] - XY ARDA T (e

3 [Asgp—; ﬁ} =3 [As,gp—; ﬁ} (W-com)
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Table 1: Means for selected variables: overall and by sub-sample

Sample WBnWB WnW EnE Wn \WY% En E N.Obs.
Overall 36.9 120.2  32.0 3013.9 2507.2 49.6 152.3 8148
1995 36.8 119.6 32.1 2886.2 2411.0 49.9 1524 2837
1996 36.5 120.6 31.6 3004.4 2488.0 45.8 144.9 2612
1997 37.3 120.3 324 3154.9 2624.6 52.8 159.5 2699
Small 35.8 114.4 324 28109 24433 3.8 122 3323
Medium 36.0 122.3 30.7 3055.3 2506.0 16.0 51.2 3015
Large 40.2 1254 33.7 3251.5 26119 189.6 578.2 1810
North 36.9 1204 32.0 3017.6 2506.3 50.3 154.3 6589
Centre 37.3 119.2 32,5 30204 2532.1 464 136.5 1384
South 31.8 120.0 27.6 2821.9 2340.6 46.7 205.6 175
Metal 28.4 123.6 23.6 3009.4 24229 204 8.4 1780
Machinery 36.8 119.6 31.6 3043.1 2543.3 304 96.9 2662
Precision 54.9 114.3 50.2 3078.3 2704.0 1554 2179 342
Electrical 47.9 120.1 42.1 3040.4 2546.5 97.9 2458 877
Transport 32.3 126.5 26.7 3096.0 2450.4 140.5 598.3 714
Other 38.3 116.1  34.6 2909.2 2501.0 26.7 614 1773
Exporter 38.3 121.7  32.7 3081.3 2536.8 67.0 208.0 5188
Non exp. 34.3 1174  30.7 2884.8 2452.3 188 534 2930
Union 36.2 122.7 30.7 3106.9 25389 69.4 214.1 5571
No union 38.5 114.2 349 2790.9 2433.6 6.6 18.8 2562
Strike 35.7 124.6  29.7 3188.8 2565.5 111.8 345.1 2417
No strike 37.3 118.2 33.0 2935.1 2481.1 229 68.9 5691
Outs. 35.9 118.8 31.6 2967.1 2491.3 31.7 93.7 3289
No outs. 37.5 121.2  32.2 3045.7 2515.6 62.2 193.6 4753

Note: WBnWB = non-manual share of wage bill; WnW = non-manual relative wage;

EnE = non-manual employment share; Wn = average non-manual wage;

W = average wage; En = non-manual employment; E = employment. Small: E<25,

Large: E>100. Exporter: Exp/Sales > .01. Union: presence of union members.

Strike: strikes occurred. Outs.: outsourcir%BO(;curred.



Table 2: Means for selected variables by size

Sample WBnWB WnW EnE Wn W% En E N.Obs.
Small

Exporter 38.9 115.0 35.0 28534 2474.0 43 13.0 1526
Non exp. 33.2 113.9 30.2 2773.7 24175 3.3 11.5 1787
Union 31.8 117.4  28.1 2903.9 2467.1 4.0 14.3 1322
No union 38.2 112.5 35.1 2749.9 24273 3.6 108 1991
Strike 28.3 119.1 244 29354 2441.3 34 138 286
No strike 36.3 114.1 33.0 2801.3 2443.3 3.8 12.1 3020
Medium

Exporter 37.1 122.6  31.3 3090.7 2526.7 16.8 53.1 2104
Non exp. 33.3 121.5  29.0 2970.7 2455.1 13.9 46.8 894
Union 35.4 123.0 29.9 3088.9 2518.2 16.3 534 2471
No union 38.5 119.0 34.0 2900.5 2448.7 14.3 41.0 539
Strike 34.2 124.2 28.5 3144.6 25374 16.7 57.0 1012
No strike 36.8 121.3  31.7 3010.5 2489.6 15.5 48.2 1991
Large

Exporter 39.4 125.9 32.7 3256.1 2604.0 196.2 608.2 1558
Non exp. 45.1 122.6  40.1 3222.4 2662.7 147.2 3776 249
Union 40.0 125.5 33.5 3254.8 2613.4 191.8 586.0 1778
No union 49.6 123.7 43.8 3067.8 2527.4 62.9 140.2 32
Strike 38.6 126.1 31.9 3277.8 2616.5 225.5 690.3 1119
No strike 42.7 124.3 36.6 3207.4 2605.4 129.2 382.0 680

Note: WBnWB = non-manual share of wage bill; WnW = non-manual relative wage;

EnE = non-manual employment share; Wn = average non-manual wage;

W = average wage; En = non-manual employment; E = employment. Small: E<25,

Large: E>100. Exporter: Exp/Sales > .01. Union: presence of union members.

Strike: strikes occurred.
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Table 3: Decompositions of the non-production wage bill share

Sample WBtot Etot Wtot Ebet Ewit Wbet Wwit N.Obs

Overall 034 009 026 -051 060 011 0.15 1518

Small -0.02 -0.05 0.03 -0.08 0.03 0.03 -0.00 512
Medium 0.12 0.06 0.06 -0.07r 0.14 0.04 0.01 991
Large 024 0.07 017 -036 043 0.03 0.14 415
North 030 0.07 023 -0.51 0.58 013 011 1261
Centre 0.04 0.03 0.01 -0.02 0.05 -0.02 0.03 234
South 0.00 -0.01 0.01 0.02 -0.03 -0.00 0.01 23

Metal -0.01 -0.04 0.03 -0.09 0.06 0.04 -0.00 312
Machin. 045 026 019 0.08 0.18 0.12 0.07 528
Precis. -0.00 -0.03 0.03 0.01 -0.04 -0.00 0.03 96

Electr. -0.23  -0.25 0.02 -046 0.21 -0.03 0.05 166
Transp. -0.02 -0.00 -0.02 -0.01 0.01 -0.06 0.03 143
Other 0.16 0.15 0.01 -0.04 0.19 0.04 -0.03 313

Exporter 0.20 0.01 0.19 -0.41 041 0.05 0.14 825
Nonexp. 0.14 0.08 0.07 -0.10 0.18 0.05 0.01 693

Union 039 013 026 -046 0.59 0.10 0.15 1116
No union -0.05 -0.05 0.00 -0.05 0.01 0.00 0.00 397

Strike -0.10 -0.30 0.20 -045 0.15 -0.02 0.22 034
No strike  0.40 034 0.07 -0.04 0.38 0.12 -0.05 970

Note: figures are 1995-97 absolute changes (see section 3 for details). Legend:
WBtot = non-manual share of wage bill, Etot = total employment,

Wtot = total wage, Ebet = employment between, Ewit = employment within,
Whet = wage between, Wwit = wage within. Exporter: Exp/Sales > 0 .1.

Union: presence of union members. Strike: strikes occurred. Outs .: outsourcing.
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Table 4: Decompositions of the non-manual wage bill share by size

Sample  WBtot Etot Wtot Ebet Ewit Wbet Wwit N.Obs.

Small
Exporter 0.01 -0.01 0.02 -0.01 -0.00 o0.01 0.00
Non exp. -0.03 -0.04 0.01 -0.07 0.03 0.02 -0.01

Medium
Exporter 0.03 0.01 0.02 -0.08 0.09 0.03 -0.00
Non exp. 0.09 0.05 0.03 0.00 0.05 0.02 0.02

Large
Exporter 0.16 0.00 0.15 -0.33 0.33 0.01 0.14
Nonexp. 0.09 0.07 0.02 -0.03 0.10 0.02 0.00

174
338

322
269

329
86

Note: figures are 1995-97 absolute changes (see section 4 for details). Legend:
WBtot = non-manual share of wage bill, Etot = total employment,

Wtot = total wage, Ebet = employment between, Ewit = employment within,

Whbet = wage between, Wwit = wage within. Exporter: Exp/Sales > 0 .1.

Table 5: Decompositions of the non-manual wage bill share by class

Sample WBtot Etot Wtot Ebet Ewit Wbet Wwit N.Obs.
Overall 034 0.09 0.26 -051 060 0.11 0.15 1518
Executives 088 0.70 096 -041 1.11 0.06 0.91 1264
Clerks -0.53  -0.63 -0.71 -0.10 -0.52 0.06 -0.77 1445
Exporter 0.20 0.01 0.19 -0.41 0.41 0.05 0.14 825
Executives 064 050 0.73 -0.29 0.79 0.03 0.70 47
Clerks -0.42  -048 -0.51 -0.12 -0.37 0.04 -0.55 806
Non export. 0.14  0.08 0.07 -0.10 0.18 0.05 0.01 693
Executives 0.24 0.20 0.24 -0.12 0.32 0.03 0.21 o517
Clerks -0.11  -0.14 -0.19 0.01 -0.16 0.03 -0.22 639

Note: figures are 1995-97 absolute changes (see section 5 for details). Legend:
WBtot = non-manual share of wage bill, Etot = total employment,
Wtot = total wage, Ebet = employment between, Ewit = employment within,

Whet = wage between, Wwit = wage within. Expor ter: Exp/Sales > 0 .1.
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Table 6: Determinants of wage and employment decompositions

Dep. var. Domsale Forsale Invamp Invris Invnew Salepw R2

WBbet 4.67 6.01 092  -0.05 290 -0.00 0.15
(5.06)  (6.39) (111) (-0.04) (176) (-4.11)

WBwit 114 401 030 044 107  0.00 0.0
(-277)  (-9.57) (-0.82) (-0.76) (1.45) (3.43)

Ebet 5.77 8.32 1.08 009 169  -0.00 0.16
(6.54)  (9.24) (1.36) (0.07) (1.07) (-4.66)

Ewit -1.78 594 -054  -018 203 000 0.13
(-3.61) (-11.79) (-1.20) (-0.26) (2.29) ( 3.55)

Whet -1.09 230  -016 -014 1.21 000 0.19
(-4.79)  (-9.88) (-0.77) (-045) (2.96) (1.35)

Wwit 0.64 192 023  -025 096  -0.00 0.31
(3.96) (1L74) (1.60) (-1.12) (-3.32) (-2.03)

Note: t-statistics reported in parentheses. Observations in each equation: 1315. All
specifications include size, industry, and region dummies, and total 1995 employment.
Legend: Domsal = change in firm’s domestic sales over total sales; Forsal = change
in firm’s foreign sales over total sales; Invamp = Enlargement Investment over sales;
Invris = Restructuring investment over sales; Invnew = Investment in new products

over sales; Salepw = change in sales per worker.
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Table 7: Employment and wage decompositions: unweighted

Sample Etot Ebet Ewit Wtot Wbet Wwit Wcom N.Obs

Overall 012 -0.38 049 0.60 0.32 048 -0.20 1518

Small -0.02 -0.056 0.03 -0.08 0.03 0.03 -0.00 512
Medium 0.12 0.06 0.06 -0.07 0.14 0.04 0.01 991
Large 024 0.07 017 -0.36 043 0.03 0.14 415

North 0.09 -0.38 047 059 039 033 -0.14 1261
Centre 0.02 -0.02 0.04 002 -006 010 -0.02 234
South 0.00 0.02 -0.02 -0.01 -0.01 0.04 -0.04 23

Metal -0.02 -0.07 0.05 -0.08 0.10 -0.01 -0.16 312
Machin.  0.21 0.05 0.15 128 037 0.23 0.68 528
Precis. -0.03 0.00 -0.03 -0.05 -0.01 0.10 -0.14 96
Electr. -0.17 -0.34 0.17 -0.83 -0.08 0.15 -0.90 166
Transp. 0.00 -0.00 o0.01 -0.15 -0.17 0.10 -0.08 143
Other 0.13 -0.02 0.15 043 0.11 -0.09 041 313

Exporter 0.02 -032 035 026 016 044 -0.34 825
Non exp. 0.09 -0.05 0.15 033 0.16 0.04 0.13 693

Union 0.14 -0.35 049 0.77 033 048 -0.04 1116
No union -0.03 -0.03 0.00 -0.17v -0.01 0.01 -0.17 397

Strike -0.21 -0.35 0.14 -0.63 -0.06 0.68 -1.25 534
No strike 0.29 -0.01 030 1.11 036 -0.16 0.91 970

Note: figures are 1995-97 absolute changes (see section 3 for details). Legend:
Etot = total employment, Ebet = empl. between, Ewit = empl. with in,

Wtot = total wage, Whet = wage between, Wwit = wage within, Wcom = wage
composition. Exporter: Exp/Sales > 0.1; Union: presence of union members.

Strike: strikes occurred. Outs.: outsourcing.
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Table 8: Employment and wage decompositions by size (unweighted)

Sample Etot Ebet Ewit Wtot Wbet Wwit Wcom N.Obs.

Small
Exporter -0.01 -0.00 -0.00 0.02 0.05 0.00 -0.03 174
Non exp. -0.03 -0.06 0.03 -0.11 0.04 -0.01 -0.13 338

Medium
Exporter 0.01 -0.06 0.07 0.06 0.07 -0.00 -0.01 322
Non exp. 0.05 0.01 0.04 0.24 0.06 0.04 0.14 269

Large
Exporter 0.02 -0.26 0.28 0.18 0.05 044 -0.30 329
Non exp. 0.08 -0.00 0.08 0.20 0.06 0.01 0.13 86

Note: figures are 1995-97 absolute changes (see section 4 for details). Legend:
Etot = total employment, Ebet = empl. between, Ewit = empl. with in,

Wtot = total wage, Whbet = wage between, Wwit = wage within, Wcom = wage
composition. Exporter: Exp/Sales > 0.1.

Table 9: Employment and Wage decompositions by class (unweighted)

Sample Etot Ebet Ewit Wtot Wbet Wwit Wcom N.Obs.
Overall 0.12 -0.38 049 0.60 0.32 048 -0.20 1518
Executives  0.57 -0.29 086 5.04 0.17 284  2.03 1264
Clerks -0.46 -0.09 -0.37 -4.45 0.19 -242 -2.22 1445

Exporter 0.02 -032 035 026 016 044 -0.34 825
Executives 041 -0.21 062 3.74 0.07 219 1.47 47
Clerks -0.37 -0.11 -0.26 -3.35 0.12 -1.74 -1.73 806

Non export. 0.09 -0.05 0.15 0.33 0.16 0.04 0.13 693
Executives  0.16 -0.08 0.24 130 0.10 0.65 0.56 517
Clerks -0.08 0.02 -0.11 -1.09 0.08 -0.68 -0.49 639

Note: figures are 1995-97 absolute changes (see section 5 for details). Legend:
Etot = total employment, Ebet = empl. between, Ewit = empl. with in,

Wtot = total wage, Whet = wage between, Wwit = wage within, Wcom = wage
composition. Exporter: Exp/Sales > 0.1.
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Table 10: Determinants of wage and employment unweighted decompositions

Dep. var. Domsale Forsale Invamp Invris Invnew Salepw  R?

Ebet 455 6.62 092 009 125 230 0.16
(6.73)  (9.50) (1.53) (0.10) (1.03) (-5.0)

Ewit -1.16 -4.65 -0.46 -0.21 1.55 0.75 0.12
(-3.08) (-11.94) (-1.37) (-041) (229) (2.98)

Whet -3.42 729  -048 -038 392 000 0.8
(-4.78)  (-9.97) (-0.75) (-0.38) (3.07) (1.54)

Wwit 1.98 6.09 079  -0.75  -2.99  -0.00 0.30
(3.94) (11.85) (1.78) (-1.08) (-3.33) (-2.18)

Note: t-statistics reported in parentheses. Observations in each equation: 1315. All
specifications include size, industry, and region dummies, and total 1995 employment.
Legend: Domsale = change in firm’s domestic sales over total sales; Forsale = change
in firm’s foreign sales over total sales; Invamp = Enlargement investment over sales;
Invris = Restructuring investment over sales; Invnew = Investment in new products

over sales; Salepw = change in sales per worker.
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