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1 Introduction

The current economic downturn is giving new momentum to the policy de-
bate on the future of manufacturing workers in advanced economies. Politi-
cal worries have especially regarded the role of competition from low income
countries which may turn into severe domestic job losses. While the main
belief is that international trade and technological change can involve a per-
manent shift of production technology in favour of skilled labour against the
unskilled, the IMF (IMF, 2007) shows a worrying picture: over the past two
decades the labour share has declined mainly in Europe and Japan and espe-
cially in unskilled sectors. For an advanced economy the permanent shift of
technology not only involves the relative position of skilled versus unskilled
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for their useful comments and suggestions. Also we wish to thank participants in the
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workers, but more generally concerns a permanent substitution of labour in
favour of labour saving technologies and imported intermediates. This fla-
vour of structural change regarding the advanced economies is also mirrored
in the growing weight of the service sector in value added, employment and
trade.

While there is more consensus on the role of technological advancements
on the labour market, the most debated issue in literature dealing with off-
shoring has been its potential effect on the skill composition of employment
and on the wage differential between skilled and unskilled workers. On the
other hand, the overall employment effect of offshoring has received relatively
less attention in the theory, even though manufacturing sectors in advanced
economies have been experiencing sharp reductions in employment levels.
For Italy, in particular, the recent closure of the FIAT plant located in Sicily
on behalf of production in foreign labour cost locations and the FIAT CEO’s
decision to keep the Panda production in the Campania plant only after the
plant workers had renounced to some of their former contractual rights re-
present two major events. These are two cases related to one of the largest
Italian firms which however are the symbol of the tensions existing between
deepening international integration and the preservation of employment le-
vels in advanced countries.

With this research, we then intend to add to the existing evidence on the
offshoring consequences on the labour market in several directions.

Firstly, we mean to address the impact on the labour demand, at firm
level. Most of the existing evidence on the issue has rather focused on the
relative demand for the skilled workers and/or is mainly based on sector-
level analysis. For the Italian case, at the sector level Bertoli (2008) finds a
negative effect of offshoring on the conditional labour demand which turns
non-significant on the unconditional labour demand, while Falzoni and Tajoli
(2010) find no effect at all. In this framework, a firm level perspective can
shed more light on the issue: if the demand for labour ultimately comes from
firms, it is fundamental to highlight how production techniques adjust to the
increasing availability of cheap intermediates from low labour cost countries.
In this respect, a firm-level analysis could properly answer the question on
the role of labour in nowadays manufacturing production which could be not
addressed in detail by aggregate studies.

Secondly, our offshoring measures are split according to the origin country
of foreign inputs. This represents an important advantage of our contribu-
tion. Previous studies often do not take into account the existence of a
heterogeneity of effects according to the partner country, but this is poten-
tially misleading because the reasons behind the foreign input flows may
differ across partner countries and also the effects on the offshoring firm’s
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performance could differ (Harrison and McMillan, 2007). In this respect,
micro level data allows us to examine the geographical origin of inputs while
traditional sectoral indicators of offshoring from National IO Tables don’t
split foreign intermediate sourcing according to the origin country. Some
sectoral studies deal with the foreign input origin combining IO Tables with
national trade data, but this could not be a good proxy: it assumes that the
breakdown by origin country of imports of intermediate input j is the same
across all of the input purchasing sectors (for example Falk and Wolfmayr,
2005; Geishecker, 2006; Cadarso et al., 2008; Ekholm and Hakkala, 2008).

Thirdly, we also investigate the existence of heterogeneous offshoring ef-
fects between traditional and non traditional sectors. The general belief is
that employment in advanced countries may be negatively affected by im-
ports of intermediates from low labour cost countries. However, it could
be the case that this process does not involve all the sectors equally. In
particular, for firms performing more traditional activities imports from low
income/low technology countries might actually represent an opportunity to
restructure their own production processes. On the contrary, these imports
could not be suitable for firms performing more complex tasks.

Finally, the firm-level analysis allows us to appraise another dimension
of heterogeneity: following the idea that offshoring may be determinant for
competitiveness, we re-estimate our model on exporting firms only, due to
their higher exposure to competitive pressures.

Our results are confirmed by a set of robustness checks and show that
while imports from high income partners do not affect employment at all,
the negative effect from offshoring on employment is attributable exclusively
to imports of intermediates from low income partners and mainly concerns
firms in Traditional sectors. This outcome is of particular interest for the
target country of our analysis. These sectors have traditionally represented
an important share of the Italian manufacturing output, employment and
exports, but recent technological advances and, as supported by our results,
the international re-organisation of production has led to their reduced do-
mestic labour absorptive capacity. All this calls for the immediate attention
of policy makers who should tailor some policies to ease the transition of
labour from these sectors towards more knowledge intensive activities. The
work has been structured as follows. Section 2 surveys the relevant litera-
ture on the topic, after presenting the data and some descriptive statistics
on offshoring and employment in section 3, Section 4 discusses the empirical
model and some estimation issues, section 5 shows the main results and the
robustness checks and, Section 6 concludes the work.
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2 Review of the related literature

Motivated also by the heated debate in the public opinion, part of the litera-
ture has dealt with the consequences of offshoring for the total employment
level in manufacturing. Amiti and Wei (2005 and 2006) especially find no
impact from service offshoring even if they convey a positive effect of mate-
rial offshoring on employment in the U.S.A. at the sector level. The OECD
study on offshoring and employment (2007) shows that offshoring reduces
the conditional and unconditional demand for labour in OECD countries.
On the same set of countries, Hijzen and Swaim (2007) analyse both the
technology and scale effects of offshoring using industry-level data and, ac-
cording to their results, narrow offshoring1 - imports of material inputs from
the same sector abroad - reduces the labour intensity of production, but has
no significant impact on the overall employment. Focusing, instead, on the
broad indicator of offshoring - imports of material inputs from all the manu-
facturing sectors abroad- they show no changes in the labour-intensity and
positive effects on overall employment. These papers, however, do not distin-
guish across the origin of the imported inputs. Also, some of the literature,
instead, have usually given great importance to the relocation of parts of
the production process from high to low labour cost countries. As we will
show in our analysis, most of the input imports to high-income countries
comes from other advanced countries and it is likely that these inputs have
different technological content and quality level compared to inputs from de-
veloping countries. For this reason they might convey different effects on the
importing country2. In fact, when papers focus on the origin countries they
usually find a significant effect only for offshoring to low income economies.
Falk and Wolfmayr (2005) highlight the offshoring role for a group of seven
EU countries in the period 1995-2000. They find a reduction of 0.25 percen-
tage points in sectoral employment per year driven by the narrow measure of
offshoring to low wage countries, and show that this negative impact is signi-
ficant only for low skill intensive industries. Cadarso et al. (2008) for Spain,
estimating a dynamic labour demand, also display heterogeneous effects ac-
cording to the technological level of sectors and the origin countries, but their
results are slightly different: a significant and negative impact is disclosed
only when narrow offshoring concerns medium and high-tech industries and
inputs come from Central and Eastern European countries. No significant
effect is found for low-tech industries and other origin economies. Anyway
they don’t deal with the endogeneity of offshoring. These two latter papers

1For the standard definition of narrow and broad offshoring see OECD, 2007.
2Focusing on the effect of overall trade on the conditional sector labour demand in the

UK, Greenaway et al. (1999) find that the origin of imports matters.
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infer the share of input coming from different origins, merging the use matrix
of IO Tables with national trade data3. However, as mentioned above, this
could prove a poor proxy for offshoring by origin of input imports and we
believe that, in order to examine the importance of the origin countries, it
is fundamental to use micro data with detailed firm-level information on off-
shoring practices by partner countries. As an example, in a partially similar
framework Harrison and McMillan (2007) study the offshoring practices of
U.S.A. multinationals and find that employment in low income countries affi-
liates substitutes for employment at home while employment in high income
affiliates is complementary with U.S. employment. They interpret their re-
sults as the location of foreign affiliates determining the employment effects
of offshoring. Despite the recent availability of micro level data, which allow
for individual heterogeneity and help to capture the offshoring implications
for micro units that may be hidden in the aggregate dynamics, very few
studies concern the role of offshoring for the firm labour demand, only one
of them uses a firm-level offshoring intensity and none of them has allowed
for heterogeneous effects according to the origin country. Görg and Hanley
(2005) study a dynamic labour demand on a plant level database for the Irish
Electronics sector. They find a reduction of the total employment level in
the short-run and the effect of material offshoring is stronger than the one of
service offshoring. Even if their analysis concerns the firm performance their
sample is not comprehensive of all manufacturing sectors and their firm-level
offshoring measure is not split by destination. Moser et al. (2009), applying
a difference-in-difference analysis for a matched sample, find an increase of
employment level caused by offshoring in German manufacturing firms. This
paper, as the OECD study and the paper by Hijzen and Swaim, presents a
more comprehensive framework, trying to capture also scale effects that work
through productivity gains4 and competitiveness improvements.

Turning to the evidence on the Italian case, the studies on the labour
market effects of offshoring are mainly at sectoral level and especially focus
on the skilled/low skilled relative demand (Helg and Tajoli, 2004; Antonioli
and Antonietti, 2007; Falzoni and Tajoli, 2009; Broccolini et al., 2010). For

3Also, for the demand of different skill groups, Geishecker (2006) shows a negative
effect of international (broad) outsourcing to Central Eastern Europe and no role for input
imports from EU15. Ekholm and Hakkala (2008), for Sweden, confirm no significance for
offshoring to high-income countries and a reduction of the less educated workers driven
by imports from low-wage economies.

4In the last few years the issue of the offshoring impact on productivity is receiving
great attention (for a review see Olsen, 2006). Firm level evidence suggests efficiency gains
from offshoring, see for example Görg et al (2008) and Hijzen, Inui and Todo (2007). For
Italy sector-level studies show a positive effect for offshoring of materials and, in some
cases, negative for offshoring of services (Lo Turco, 2007; Daveri and Jona-lasinio, 2008).

5



manufacturing employment, Falzoni and Tajoli (2009) show no significant
reduction following the increase in offshoring. Bertoli (2008), instead, shows
a negative and significant effect of material offshoring on the sectoral condi-
tional labour demand, but this effect turns to be non significant when he
allows for scale effects in the unconditional demand. In addition, in order
to investigate the intra-sectoral effects of offshoring, he also builds a mea-
sure of offshoring of downstream sectors. The idea behind this analysis is
that offshoring may affect employment because it can disrupt the domestic
sub-contracting relationships. A similar idea is contained in Costa and Ferri
(2008) who present a firm-level study focusing both on direct effects of off-
shoring and on effects for subcontracting firms, comparing offshoring firms to
non offshoring firms via propensity score matching. Both works find similar
results: offshoring of the downstream sectors (or firm clusters in Costa and
Ferri) lower employment of the subcontracting sectors (or firm clusters)5. In
front of this limited firm level evidence, both for Italy and other advanced
countries, our work means to provide some new insights on the topic.
First of all, our panel of firms covers quite a large part of the Italian ma-
nufacturing output and employment and contains a direct measure of the
offshoring intensity for each firm. More importantly our data allow us to dis-
tinguish the input origin countries between high and low income countries.
In line with some of the previous works, we estimate a dynamic labour de-
mand model at firm level where offshoring is modeled as a technology shock
affecting the production technique and the demand for inputs. Differently
from matching methods, where the offshoring status only is evaluated, our
empirical approach focuses on the employment effect of the intensity of im-
ported material inputs in production considering the whole population of
offshorers and not the restricted sample of starters. Finally, we will show
in our results that the distinction of import origin drives heterogeneous ef-
fects on the demand for labour. Also heterogeneous effects are investigated
and found between sectors and different groups of firms according to their
international involvement.

3 The Data

The main data source for this work is a balanced panel of Italian limited
companies covering a 5-year period from 2000 to 2004. The data set has
been used by the National Statistical Institute (Istat) for a descriptive ana-

5Previous papers, Barba-Navaretti and Castellani (2004) and Castellani et al. (2009),
deal with the employment consequences of FDI, but do not take into account the process
of international outsourcing.
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lysis on offshoring practices by Italian firms published in the Istat Annual
Report for 2006 and it has been obtained through the merge between custom
and balance sheet data. Our sample represents about 40% of total manu-
facturing employment and output and reproduces the sectoral distribution
of employment (Table 6 in Appendix). The data set provides detailed in-
formation for 40479 firms6 on output and inputs, labour costs, tangible and
intangible fixed assets, exports, control participation, offshoring (imports of
intermediates). Then, the firm capital stock is proxied by the tangible fixed
assets and deflated with the capital price index (always retrieved from the
Italian National Accounts) while the firm unit wage and output have been
deflated using the 3-digit producer price index (Istat). The real variables
all assume 2000 as base year. The firm activity sector is at 3-digit NACE
and Table 6 shows the list of 2-digit NACE sectors included in our analysis
and their description. Throughout the paper the definition of Traditional
sectors is established at three digit levels according to the Pavitt’s taxonomy
7 (Pavitt, 1984).

Offshoring Measures and Practices - As in the literature (Feenstra and
Hanson, 1996 and 1999; OECD, 2007), researchers at Istat have labeled as
offshoring the firm import flows of non-energy material intermediates from
all sectors and the imports of finished goods from the firm’s sector. These
latter flows are also part of the international fragmentation of production
and it is important to take them into account: when firms decide to move
some parts of their production process abroad they could decide to move the
final stages too. This phenomenon is not captured by the sectoral indicators
constructed with IO Tables that only record intermediate flows. Also, the
offshoring indicators have been split according to the development stage of
partner countries (developed and non-developed economies)8. The available
measure of offshoring includes both international outsourcing, the firm pur-
chases of inputs from independent foreign suppliers, and inhouse-offshoring,

6The original number of firms was slightly higher, however, as standard we cleaned the
sample removing firms in NACE sectors 16 and 23 and firms with some anomalous (zero
or negative) or missing values for the main variables (output, materials, value added or
capital). We also delete firms which are considered as outliers for at least one year in the
sample period, we consider as outliers observations from the bottom and top 0.5 percent
of distribution of some main ratio (value added on labour and capital on labour).

7The following sectors are classified as Traditional: 151, 152, 153, 154, 155, 156, 157,
158, 159, 160, 171, 172, 173, 174, 175, 176, 177, 181, 182. 183, 191, 192, 193, 201, 202,
203, 204, 205, 212, 245, 256, 251, 286, 287, 361, 362, 364, 365, 366. The remaining ones
are classified as non-Traditional.

8The classification between high and low income countries has been performed by the
Italian National Statistical Office.
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the relocation abroad of parts of production process that gives rise to good
flows from foreign affiliates, so we are not able to distinguish between these
two phenomena. Offshoring has mainly been defined as imported inputs on
total non-energy intermediates (Feenstra and Hanson, 1996; Amiti and Wei,
2005 and 2006) or on output (see for example: Falk and Wolfmayr, 2005;
Ekholm and Hakkala, 2008; Cadarso et al., 2008). Horgos (2009) argues that
the index on the total intermediates slightly underestimates international
outsourcing, instead, the best performance is verified for the output norma-
lization. Although both indicators are able to show the substitution between
domestic and imported material inputs, offshoring over total sales has the
further advantage to better capture the ease of substitution between those
activities previously performed within the boundaries of the firm and then
outsourced abroad. In the latter case, the indicator over the total interme-
diate purchases may not fully catch the phenomenon since imports appear
both at the numerator and the denominator of the formula. Thus, we calcu-
late the offshoring intensity both as the total material imports on the firm
total purchases and as the total material imports on the firm total sales and
we use both measures alternatively in our estimates. In the Tables in this
section, however, we will stick to the traditional measure of imported inputs
on total purchases for brevity, however the main insights do not substantially
change with the alternative indicator on production.

Turning to the firm-level evidence on offshoring practices in Italian ma-
nufacturing, Table 1 shows that about 37% of our 40479 firms shows a non
zero value of offshoring. Over the sample period the net absolute increase
in the number of offshorers is of about 600 units. The average percentage
of offshorers importing from low income countries is about 55% in 2000 and
becomes 64% in 2004. Across sectors, the percentage of offshorers to low in-
come countries is quite high in the traditional sectors, nevertheless between
2000 and 2004 the share of importers of intermediates from the same origins
increases across all of the activities of about 8 percentage points. Further-
more, the number of offshorers to low income countries especially grows in
more advanced productions. Offshorers to high income countries represents
the bulk of the offshorers within each two digit sector, however their share
declines across all the economic activities implying a reduction of about 3
percentage points on average between 2000 and 2004. The decline is shar-
per for more traditional activities. A smaller fraction of offshorers within
each sector imports intermediates both from high and low income countries
and these firms modestly grow in number between 2000 and 2004. Summing
up the firms’involvement with low income countries as a source for imports
of intermediates is a growing phenomenon which goes hand in hand with
a reduced involvement with high-income exporters. This feature could be
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attributable to the fact that suppliers in high income countries might have,
in turn, relocated their production abroad and might supply customers in
other advanced countries from these new low labour cost locations.

Finally, Table 2 shows that the average share of imports of intermediates
is about 7%, most of which is represented by offshoring to high income coun-
tries, OFFHigh. This average share more than doubles when considering
only offshoring firms and it is particularly high in Traditional sectors when
offshoring to low income countries, OFFLow, is considered.

Before moving to the estimation of the empirical model, we want to pre-
liminary assess whether splitting the offshoring measure by origin actually
gives some new insights at the sector level. Then, we aggregated our firm-level
information on imports of intermediates at the sector level and we compare
the total offshoring indicator from the National Input-Output (IO) Tables
with our measure from the firm level dataset9. The two indicators present a
correlation of more than 71% (significant at 1%), and, as expected, it seems
that the indicator from National IO Table especially captures the purchases
from high income countries, in fact the correlation between the general off-
shoring indicator and the offshoring share to high income countries from our
sample is 74.95%, while the correlation with offshoring to non developed
economies is only 12.8%. This depends on the larger input flows origina-
ting from developed countries, even if intermediate imports from low-wage
countries have substantially grown in recent years10. Now, we compare in
Table 3 the 2-digit NACE sector evolution of employment and offshoring
from National Input-Output Tables and National Accounts (columns 2 to 4)
to the evolution of the offshoring to Low and High income countries obtained
through the aggregation of our firm level imports (columns 5 to 8).

Comparing the sector level indicators from aggregated national sources
in the first half of the Table, there is no clear time evolution for offshoring
in all sectors and no particular relationship can be observed between the two
variables. The great part of sectors presents an increase (for example the
sectors NACE 15 Food products, beverages and tobacco) or a decrease (NACE
32 Radio, television and communication equipment) in both variables. From

9These two indicators are not exactly comparable because the firm based indicator also
includes the purchases of the finished goods and it doesn’t cover the whole firm population.
Anyway we believe that it can give an idea about the importance of the different origin
countries.

10Although the reason usually advanced to explain international outsourcing is the lo-
wer labour cost for unskilled work, previous studies show that offshoring from high-income
countries represents the great part of foreign sourcing (Geishecker, 2006). Falk and Wolf-
mayr (2005) argue that for seven EU advanced members outsourcing to industrialised
countries is dominant and cover 80% of their imported materials.
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Table 2: Average share of offshoring
Sectors OFF OFFLow OFFHigh

Across All Firms
All 0.07 0.02 0.05
Traditional 0.09 0.04 0.05
Non-Traditional 0.06 0.01 0.05

Across Offshorers only
All 0.191 0.104 0.158
Traditional 0.217 0.144 0.159
Non-Traditional 0.170 0.067 0.156

Table 3: Sectoral Offshoring and Employment Evolution

Sectoral Indicators Sectoral Offshoring from Firm-Level Data
Offshoring from IO Tables Employment to Low Income to High Income

NACE 2000 ∆%2000/2004 ∆%2000/2004 2000 ∆%2000/2004 2000 ∆%2000/2004
15 a 0.096 1 5.6 0.02 47.37 0.14 0.72
17 0.227 2.6 -15.9 0.10 41.05 0.16 -5
18 0.186 1.7 -11 0.27 36.33 0.09 -5.56
19 0.214 -0.3 -12.6 0.22 26.15 0.06 3.17
20 0.153 0.7 0.1 0.13 7.2 0.20 -3.96
21 0.302 -4.2 -0.5 0.07 -4.48 0.26 -2.31
22 0.159 -1.3 -5.8 0.004 100 0.18 7.87
24 0.437 3.3 -3.1 0.04 -2.78 0.50 7.23
25 0.318 -1.6 -1.3 0.03 33.33 0.25 -21.26
26 0.113 -1.6 2.3 0.01 71.43 0.06 6.78
27 0.336 4.4 -2.8 0.15 11.26 0.20 -5.08
28 0.182 2.8 3.5 0.03 50 0.11 -5.26
29 0.158 0.2 -1.8 0.02 60.87 0.12 -3.48
30 0.651 -12.6 -11 0.03 42.86 0.23 58.26
31 0.234 -3.8 -12.6 0.04 80 0.17 -4.82
32 0.527 -6.9 -13.1 0.04 27.27 0.52 -25.1
33 0.339 2.5 -0.3 0.04 78.95 0.23 -2.6
34 0.28 -3.1 -6.2 0.02 54.17 0.24 -15.9
35 0.299 -2 4.6 0.08 -37.33 0.24 23.01
36 0.217 0 3.7 0.03 34.48 0.07 -15.15

Source: National IO Tables, National Accounts and Firm Economic Accounts (Istat). The growth rates concern the

5-year period 2000/2004. a This is the sum of NACE 15 and 16 (sub-section DA), because in the Firm Economic

Accounts (Istat) NACE sector 15 is missing.
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this descriptive evidence at sector level we cannot detect any clear pattern
on the relation between the two phenomena.

As mentioned above, these unenlightening findings may be due to the fact
that the imported input origins are not recorded in the IO Tables. So, the
sectoral offshoring measures to high and low income countries reconstructed
from our firm-level sample in the last four columns of Table 3 show that, in
every sector, with the exception of NACE 18 (Manufacture of wearing appa-
rel, dressing and dyeing of fur) and NACE 19 (Manufacture of leather and
leather products), the amount of foreign materials from advanced countries
is higher than total inputs from low-wage ones, but the role of foreign sour-
cing from less developed countries has increased dramatically in our sample
period. In opposite the offshoring share to industrial economies turns to be
quite constant across the sample time with some exception (sectors NACE
25, 30, 32 and 35). It is worth to notice that, once the offshoring measure
is split by origin, for most of the sectors, an increase in offshoring to low
income countries goes with a reduction in employment while it is much less
so for the relation between offshoring to high income countries and sectoral
employment11.

4 Modeling the effects of offshoring

The Model - Transposing the usual skilled/unskilled labour analytical
framework to the capital/labour dichotomy, offshoring is modeled as to af-
fect the relative demand for labour exactly in the same way labour saving
technological change does. Thus, following the suggestions from the theory
and previous empirical work (Feenstra and Hanson, 1996, 1999; Feenstra,
2004), technological progress A in firm i operating in sector j at time t is
assumed to be function of offshoring, Off :

Aijt = Φje
δOffijt+τt (1)

with Φj representing an industry specific scale factor and τt representing
yearly macro shocks, common to all the firms, affecting the level of A. Log-
linearising the previous expression and substituting for the log of technical
progress in a standard log-linear model for the conditional labour demand

11To summarize this evidence, we have calculated the correlation between the growth
in employment and the growth of two offshoring measures: the correlation between em-
ployment growth and the growth of offshoring to low income countries turned out to be
about -.20; the correlation between employment growth and the growth of offshoring to
high income countries turned out to be about -.02.

12



we get the empirical model to estimate12:

lijt = α0 + β0lijt−1 + α1wijt + γ1wijt−1 + α2kijt + γ2kijt−1 + (2)

α3yijt + γ3yijt−1 + δOFFijt + ηi + φj + τt + εijt

l is the log of the number of workers of the firm i operating in industry j, w
measures the log of the average wage paid by the firm, k represents its capital
stock which enters the specification as a fixed factor, y measures the log of
the firm’s real output, φj is a sector time-invariant unobservable captured
by three-digit sector dummy, ηi is the firm’s unobserved heterogeneity and
εijt is an idiosyncratic disturbance term. From a preliminary investigation of
the data the static specification of the labour demand poorly fits our data,
so we preferred a dynamic panel data model in the form of a ARDL(1,1),
as shown in the equation. This evidence is consistent with the presence of
adjustment costs for inputs, especially this is true for employment, due to
the rigidities of the labour market13. For this reason we include the first lag
of the dependent and independent variables in the model.

According to the theoretical predictions and previous studies, we expect
that offshoring has a negative impact on the firm level conditional demand
for labour, especially if foreign inputs are bought from low-income countries.
The baseline regressions are run both for the total offshoring share and for
the breakdown between offshoring to high and low income countries, OffHigh
and OffLow respectively. From the dynamic specification we can retrieve
two distinct coefficients: in response to a change in a single regressor x,
the coefficient on regressors at time t represents a short run parameter and
conveys information on the short-run adjustment of labour ; the long run
coefficient, instead, gives the equilibrium adjustment and is calculated as a
non-linear combination of the estimated parameters obtained from the long
run solution:

12We may assume different forms for the labour demand function according to the
hypothesis we make for the technology, that is the form of the production function, the
adjustment costs, the structure of product and factor markets, and the behaviour of the
firm (Bond and Van Reenen, 2007). Our labour demand is actually retrievable from a
multi-factor CES cost function as described in Hamermesh (1993), page 30. In this case,
the static log linear conditional demand for labour takes the following form

lijt = −σwijt + yijt + σaijt(OFF )

with a representing the log of technological progress.
13Labour markets in European countries present high costs related to worker lay-offs

and also the recruiting and hiring procedure may take some time.
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l =
α + γ

1 − β0

x (3)

For each specification we will then estimate model 2 and from the estima-
ted coefficients we will also retrieve the long run ones. Descriptive statistics
and correlations for the variables used in the empirical model are respectively
shown in Table 7 and Table 8 in the Appendix.

Estimation Issues - The presence of the lagged dependent variable (lit−1)
represents a source of endogeneity for the estimates which is usually accoun-
ted for by means of difference (DIFF) and system (SYS) GMM estimators
(Arellano and Bond, 1991; Blundell and Bond; 1998). Nevertheless, it has
been proved that GMM-DIFF is less informative and is characterized by
weak instruments if the series has a near unit root behaviour, and if the
cross-section variability dominates time variability, as in our case. So, thanks
to the availability of a 5-year panel and due to the high persistence of firm
employment we apply a GMM-SYS estimation to our dynamic model and,
to confirm the validity of our choice, we check whether the GMM coefficients
of the autoregressive term lie above the downward biased FE ones and be-
low the upward biased OLS ones (Bond, 2002). GMM-SYS also allows us
to deal with the problem of the endogeneity in our explanatory variables,
especially our variable of interest, offshoring, and interpret our results as
causal relationships. This estimator furthermore represents a useful tool to
overcome the lack of information on the firm’s location in our data: allowing
for the correlation between the unobserved firm heterogeneity and our right
hand side variables, the estimator accommodates the unobserved firm loca-
tion which, due to the short time span of our panel, can be assumed as a
firm-specific time invariant unobservable. In all regressions we use one-step
GMM and heteroskedasticity-robust standard errors. Following Blundell and
Bond (1998) the second (and deeper) lags of the variables in levels should
be used as instruments in the differenced equation. Anyway in our case, the
Hansen test of over-identifying restrictions does not fail to strongly reject the
validity of lagged levels dated t− 2 for the whole sample and the sub-sample
of Non-Traditional sectors. This is consistent with the presence of measu-
rement errors as also shown in Bond (2002) and in these cases, instruments
dated t − 3 and t − 4 are not rejected and we will use these instruments14,
while we will stick to instruments dated t − 2 and t − 3 for the sub-sample
of Traditional sectors.

14We have collapsed the instruments, as in Beck and Levine (2004), because this allows
us to improve the validity of instruments and anyway preserves the information contained
in original variables. For more details see Roodman (2009).
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5 Results

In the following Tables we report the results from the estimates of the em-
pirical model. The Tables displaying the GMM estimates are organized as
follows: the first half of each Table shows the results when offshoring is mea-
sured as total intermediate imports over total purchases and the second half
shows the results when offshoring is measured as total intermediate imports
over total sales. For each measure, we include in the first column the offsho-
ring measure at time t, in the second its value in t − 1 and in the third we
include offshoring both at time t and at t−1. While the upper panel presents
the direct results from the estimates of model 2, the lower panel displays the
long run coefficients15 from the 3 and the final rows of each Table report the
tests for first-order, AR1, and second-order, AR2, serial correlation in the
differenced residuals and the Hansen test of over-identifying restrictions. In
all of the specifications we reject the null of no first order serial correlation
and we fail to reject the null of no second order serial correlation. Also, the
Hansen test supports, in general, the validity of our instruments.

Now, from Table 4 we can notice that the coefficient of the lagged de-
pendent variable always lies in the range between the FE and OLS estimates
in Tables 916 in the Appendix, especially it seems to well capture the high
persistence of the firm employment. Thus we are trustful about the goodness
of our estimates. Output is positive and significant with a long run elasti-
city of about 0.9, while wage is significant and negative in the short-run,
but not strongly significant in the long run. The short run wage elasticity
of labour demand is about -0.6 in line with the reference confidence interval
[0.15; 0.75] defined by Hamermesh (1993, p.92) and it is, however similar to
values found by previous studies on firm or plant data. The capital stock
is not significant either in the short or the long run. This finding may be
due to the short time span of our analysis, additionally it may reflect the
traditional difficulties in measuring capital stock by means of book value of
tangible assets. The latter, however, is the usual measure adopted in empi-
rical works especially when a short time span is at hand - as in our case -
and the investment activity of the firm may not be properly observed thus
making the perpetual inventory method unreliable. Concerning our variable
of interest, the total offshoring intensity (columns 1 to 3 and 7 to 9) presents
a negative and not significant coefficient in most cases, but it turns to be si-
gnificant in column 3 where offshoring is measured over total purchases and

15Estimates of the long run coefficients and their standard errors are obtained by means
of the STATA command nlcom.

16For brevity we show OLS and FE results only for the offshoring measure over total
sales, the results are unchanged with the other measure and are available upon request.
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is included both at time t and t− 1. In opposite, when we consider the mea-
sure split by origin of imports (columns 4 to 6 and 10 to 12), a negative and
significant effect is detected for the firm material imports from low income
countries, while offshoring to high-income countries has no significant effect
on the conditional labour demand. This may be due to the fact that the
latter measure is not related to the relocation abroad of the labour intensive
activities in order to exploit the labour cost differentials. On the contrary,
consistently with the literature, input flows from low wage economies seem to
substitute for domestic labour. These results hold both for the short run and
long run coefficients and when we replace the lagged intensity of offshoring
for offshoring at time t. When we include the offshoring intensity to high
and low income countries at time t and t − 1 the short and long run coeffi-
cients are not significant anymore. The negative sign on the short and long
run offshoring coefficients is also confirmed from the OLS and FE estimates
in Table 9 in the Appendix. Here offshoring always bears a negative and
significant coefficient with the only exception of offshoring to high income
countries in FE regressions which turns not significant when accounting for
the unobserved time invariant heterogeneity.

From the previous Table we have confirmed what discussed in the descrip-
tive analysis above: the overall offshoring measure is likely to hide important
information on the phenomenon dynamics. For this reason in the following
Tables we will discard this measure in favour of the split between offshoring
to high and low income countries.

Building on the evidence of heterogeneous effects according to the tech-
nological level of the activity performed in the sector (Cadarso et al., 2008),
Table 5 shows the results for the two sub-samples of Traditional and Non
Traditional sectors. When splitting the sample, the long-run elasticity of the
wage turns non-significant and the output elasticity turns higher for Traditio-
nal sectors in the long-run, thus confirming a deeper labour intensity of these
activities. Considering sectoral heterogeneity is particularly important in our
analysis since, as we can observe from the Table, offshoring to low income
countries only proves detrimental for the first group of sectors regardless of
the measure adopted. For the second group, the coefficient is also negative,
but never statistically significant. To quantify the effect, an increase of one
percentage point in offshoring reduces employment of 1.196% and 2.175% ac-
cording to the long run coefficient estimates respectively from columns 3 and
9. Since offshoring to low income countries in Traditional sector firms has in-
creased on average of about 1 point when measured over total purchases and
of about 0.5 points when measured over total sales, the two measures imply
respectively a reduction of 1.2% - 1.9% in employment on average over our
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sample period17. Comparing these percentages with the weighted average of
the employment growth rate in Traditional sectors in the sample period, off-
shoring explains about the 23-37% of the overall employment reduction. The
elasticity of labour with respect to offshoring can be retrieved multiplying
the coefficient estimates for the average value of offshoring: being 0.04 the
average of offshoring over total purchases and 0.03 the average of offshoring
over total sales across firms operating in Traditional sectors, the implied elas-
ticities would be 0.04 ∗ 1.196 = 0.04784 and 2.175 ∗ 0.025 = 0.054375. Now,
considering that offshoring over total purchases has grown of about 25% with
respect to initial average level and offshoring over total sales has grown of
about 20% the predicted decline in employment is of 1.2% and 1.1%.

Tables 10-12 in the Appendix present some robustness checks: we respec-
tively included the export intensity and the log of the stock of immaterial
assets at time t, at time t − 1, and both at t and t − 1. The inclusion of
these variables is meant to capture further firm heterogeneous features that
might actually affect the firm labour demand. The export intensity is ai-
med at controlling for another very important firm international activity. A
deeper involvement in export markets might force the firm to reduce the la-
bour intensity of production due to higher competitive requirements. Also,
in the absence of a direct measure of technical progress at the firm-level,
the stock of immaterial assets is meant to proxy for the complexity and the
technological level of the activities performed within the firms. As a matter
of fact, taking as reference the Pavitt’s taxonomy of sectors, we observe in
our sample that the largest stock of these activities is recorded for firms in
High Tech sectors while the lowest stock is for firms in Traditional sectors.
The results - both for the whole sample in Table 10 and for the two sub-
samples of Traditional and Non Traditional sectors in Tables 11 and 12 -
mimic the previous ones even if the Hansen test shows low p-values for the
regressions including exports and, when splitting the sample, the long run
elasticity of the wage turns non-significant again, however the short-run one
is higher for firms in Traditional sectors and the output elasticity is higher
for Traditional sectors both in the short and the long run. The coefficient
on the firm export intensity is never significant: no direct channel seems to
exist between the firm employment and this type of international involve-
ment. The stock of immaterial assets seems to substitute for employment
in traditional production processes and this result holds unambiguously re-
gardless of the offshoring measure adopted. Again, only the coefficient on
offshoring to low income countries is negative and significant in the Tradi-

17To obtain the two percentages we calculated 1.196 ∗ 0.01 ∗ 100 = 1.196 and 2.175 ∗
0.005 ∗ 100 = 1.875
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tional sectors. We have conducted further robustness checks concerning the
inclusion of the sectoral ICT capital intensity, the sectoral material offshoring
measure from national IO tables and the sectoral skill ratio in the baseline
specifications of Tables 4 and 5: the previous findings are unaffected, while
sector level variables are never significant. For these reasons we do not show
these estimates here, however they are available upon request.

Always Offshorers and exporters: to be updated Summing up the
previous evidence, the main result is that only offshoring to low income
countries displays a significant and negative effect on the conditional labour
demand of firms in Traditional sectors and of firms which are persistent ex-
porters in Non Traditional sectors. In firms performing more traditional
activities, the size of the effect is lower when persistent exporters are consi-
dered in the sample than when new exporters are included too. Finally, the
overall average effect estimated on Traditional sector firms is more related to
the activity of “experienced” offshorers to low income countries than to the
activity of new offshorers to the same destinations. In general, the evidence
of manufacturing firms reducing the labour intensity of production in favour
of the use of intermediate inputs from low labour cost countries emerges from
our data. To conclude our analysis it would be worth to take the scale ef-
fect from offshoring into account. Usually, empirical papers estimating the
unconditional labour demand simply remove output from the model and sub-
stitute it with the output price (OECD 2007, Hjzen and Swaim, 2007). In
our case we do not have information on the output price at the firm level so
we tried to remove output or to substitute firm-level output with the sector-
level price. Unfortunately, this resulted in a serious mis-specification of our
empirical model with the consequent poor performance of our preferred esti-
mator. It is worth mentioning that studies estimating the offshoring effect on
the unconditional labour demand are usually carried on at the sector level by
means of OLS. So we did not proceed further on this direction and we stick
to the conditional labour demand specification focusing our main interest on
the effect of offshoring practices on the choice of production techniques. This
line of research however should be further investigated.

6 Conclusion

This paper has analysed the effect of offshoring on the manufacturing condi-
tional labour demand at the firm level by means of System GMM. The avai-
lability of firm level indicators of offshoring split by origin of the intermediate
inputs has allowed us to shed new light on the issue. In line with previous
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evidence on the topic, our results bear a negative effect of offshoring to low
income countries on the conditional labour demand of Italian manufacturing
firms. This outcome, however, is mainly attributable to those firms involved
in Traditional activities. However when the sub-sample of exporting firms is
considered, offshoring to low income countries negatively affects the labour
demand in Non Traditional sectors too, even if the effect is smaller than the
one recorded for exporters of more traditional goods. The ambiguous sector
level evidence found for the Italian case is then reconciled by our analysis
through the split of the offshoring measure by origin of imports and allowing
for heterogenous effects related to the firm’s sector of activity and to its type
of involvement in international markets. Thus our work confirms that firm-
level studies are better suited to investigate technology relationship, even
when involving labour market outcomes. Even if sector level studies account
for inter-firm reallocation processes, firm-level studies can better catch the
short-run adjustments which however have important social and economic
consequences. We have clarified how production techniques in an advanced
country’s manufacturing adjust to the availability of cheaper inputs from
abroad and what is the outcome in terms of unit of labour necessary for each
produced unit. Also, our study highlights that measures of international frag-
mentation of production should definitely take into account the heterogeneity
of trading partners in order to dissect the different mechanisms underlying
such a complex phenomenon. Turning to the implication of our study for
society, our results confirm that the new international division of labour is
putting under stress the advanced economies labour markets. First of all,
labour turns out to be less and less central in manufacturing production
techniques. From this, in our opinion, the effort put by some advanced coun-
tries in fostering innovation and R&D activities goes in the right direction
of stimulating immaterial more than material production. Even if offshoring
represents a renewed opportunity for competitiveness for many firms, it is
worth to say that it may pose a heavy burden on manufacturing sector wor-
kers in advanced countries. From our results the burden seems to be higher
for workers in traditional sectors due to two features: on one hand, these
sectors are the ones facing fiercer competition from low labour cost countries
and are compelled to reduce labour costs to preserve the competitiveness; on
the other hand, the employment composition in these sectors is more skewed
towards low skill intensive activities which are more easily substituted with
imports from low labour cost locations. In both cases it is evident that a
structural change is at work and then policy makers should try to look ahead
and ease the transition of production towards more advanced manufacturing
and especially service sectors. This transition could ensure that the tasks
performed by workers would be less and less substitutable with respect to
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imported materials.
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7 Appendix

Representativeness - Table 6 describes our sample representativeness in
terms of employment by sector and firm size18. The sample representative-
ness has been checked in two ways. Firstly, we have calculated the share of
employment from our sample over total employment in each sector and size-
class (Sample/Universe) ; secondly, we have compared the universe and
sample distributions of employment by sector and size-class (Sample and
Universe Distributions). We have repeated the comparison in the first
and last year of our panel to be sure that the representativeness is preserved
across time and that we are focusing on an important part of manufacturing
both from a static and dynamic point of view. From the first two columns of
the Table, then, our sample is shown to cover, on average, 39%(42%) of the
total output in manufacturing in 2004 (2000). Unfortunately, in our sample
the firms with less than 10 employees are under-represented, while the largest
sample to universe output ratio is recorded for firms with 50 to 249 employees.
The second set of columns confirms this feature from the comparison of the
universe and sample distributions of firms by size. Small firms are parti-
cularly active in more traditional activities where they may represent from
about 10% to more than 20% of total employment. The under-representation
of these firms could then reproduce a sample skewed towards non traditional
activities, however the estimation of the empirical model by sub-samples of
traditional and non traditional activities should help in overcoming this pro-
blem. Also, being interested in the direct effect of offshoring, we think that
this bias is not severe because mainly large firms import inputs from abroad.
Finally, the universe and sample distributions of employment by sector, both
in 2000 and 2004, are very similar. To compare the two distributions, we
have also calculated a correlation coefficient which ranges around .99 in both
years.

18We checked the representativeness in terms of output too and the statistics mimic
those on employment so we decided not to include them in the paper, however they are
available from the Authors upon request.
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Table 6: Representativeness

Sample/Universe Sample and Universe distributions
Representativeness By Sector
Sectors Description 2000 2004 2000 2004

Universe Sample Universe Sample

15ab Food, beverages and Tobacco 34.27% 33.56% 8.26% 7.05% 8.98% 7.32%
17b Textiles 46.81% 39.83% 6.74% 6.83% 5.84% 6.50%
18b Apparel 28.33% 25.48% 5.87% 3.81% 5.38% 3.63%
19b Leather Products and Footwear 34.40% 29.36% 4.25% 3.17% 3.82% 3.13%
20b Wood Products 29.83% 29.28% 2.80% 2.09% 2.89% 2.05%
21b Paper and Paper Products 49.90% 46.38% 1.91% 2.26% 1.96% 2.32%
22 Printing and Editing 40.45% 38.16% 3.43% 3.33% 3.33% 3.20%
24b Chemical Products 54.13% 49.06% 4.96% 6.19% 4.95% 6.37%
25b Rubber and Plastics 52.70% 50.83% 4.84% 6.26% 4.92% 6.16%
26 Non Metallic mineral Products 45.01% 43.61% 5.16% 5.72% 5.44% 5.82%
27 Metals 52.83% 48.23% 3.35% 4.11% 3.35% 4.21%
28b Metal Products 37.02% 36.62% 13.43% 12.51% 14.32% 12.60%
29 Mechanical Machineries 51.06% 47.89% 13.05% 15.89% 13.20% 16.02%
30 Office Machines and Equipment 27.43% 20.33% 0.36% 0.19% 0.33% 0.22%
31 Electrical Machines and Appliances 43.57% 40.16% 4.86% 4.96% 4.37% 4.53%
32 Radio, TV and Communication Appliances 39.05% 35.03% 2.26% 2.01% 2.02% 1.87%
33 Medical, Optical and Precision Appliances 43.13% 37.77% 2.39% 2.29% 2.45% 2.51%
34 Motor vehicles and Transport Equipment 37.70% 34.87% 4.41% 3.91% 4.26% 3.82%
35 Other Transport Equipment 39.52% 40.37% 2.15% 2.21% 2.32% 2.18%
36b Furniture and Other manufacturing, nec. 39.86% 37.42% 5.50% 5.23% 5.88% 5.57%

Total 42% 39% 100% 100% 100% 100%
0.999 0.999

Representativeness By Size-Class
2000 2004 2000 2004

Universe Sample Universe Sample
1-9 12.45% 12.74% 14% 5% 15% 4%

10-19 25.54% 27.14% 16% 10% 16% 10%
20-49 44.60% 46.56% 18% 21% 18% 20%
50-249 53.48% 57.84% 24% 33% 25% 34%

more than 249 43.81% 48.13% 28% 31% 26% 31%
100% 100% 100% 100%

Source: Firm Economic Accounts and firm-level database from ISTAT Annual Report, 2006. a Sum of sector 15 and 16. b Sectors containing

Traditional three digit activities: 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 171, 172, 173, 174, 175, 176, 177, 181, 182. 183, 191, 192, 193,

201, 202, 203, 204, 205, 212, 245, 256, 251, 286, 287, 361, 362, 364, 365, 366.
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Table 7: Descriptive Statistics

Variable Mean Std. Dev. Observations
l overall 2.89 1.06 N = 202395

between 1.05 n = 40479
within 0.17 T = 5

y overall 14.64 1.38 N = 202395
between 1.36 n = 40479
within 0.22 T = 5

k overall 12.55 1.82 N = 202254
between 1.78 n = 40472
within 0.41 T-bar = 4.99738

w overall 10.06 0.37 N = 202387
between 0.35 n = 40479
within 0.13 T-bar = 4.9998

OFFa overall 0.07 0.17 N = 201435
between 0.16 n = 40406
within 0.06 T-bar = 4.98527

OFFa
Low overall 0.02 0.09 N = 201914

between 0.09 n = 40449
within 0.04 T-bar = 4.99182

OFFa
High overall 0.05 0.13 N = 202014

between 0.13 n = 40446
within 0.05 T-bar = 4.99466

OFF b overall 0.04 0.12 N = 202395
between 0.11 n = 40479
within 0.05 T = 5

OFF b
Low overall 0.01 0.07 N = 202395

between 0.06 n = 40479
within 0.02 T = 5

OFF b
high overall 0.03 0.10 N = 202395

between 0.09 n = 40479
within 0.05 T = 5

Exp overall 0.16 0.25 N = 200964
between 0.24 n = 40385
within 0.06 T-bar = 4.9762

Imm.Assets overall 9.77 2.16 N = 178499
between 2.06 n = 38425
within 0.85 T-bar = 4.64539

The Table shows real variables in logarithms, with the exception
of the offshoring intensity and the export share
a Offshoring over total purchases.
b Offshoring over total sales.
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Table 8: Pairwise Correlations

y k l w OffLow OffHigh Off Exp Imm.Assets
y 1
k 0.75 1
l 0.85 0.74 1
w 0.60 0.46 0.50 1
OffLow 0.18 0.10 0.12 0.01 1
OffHigh 0.34 0.25 0.27 0.23 0.08 1
Off 0.37 0.25 0.28 0.19 0.61 0.83 1
Exp 0.38 0.24 0.32 0.18 0.15 0.15 0.20 1
Imm.Assets 0.53 0.45 0.52 0.37 0.06 0.18 0.18 0.21 1

All correlations significant at 1%
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