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Abstract

This paper aims to estimate the effects of outsourcing on employment in Italian manufac-
turing industries between 1995 and 2006. In the analysis the production of each sector is
disaggregated in order to consider one of its main components, the supply of intermediate
goods to downstream sectors in the domestic economy. This allows to take into account the
feedback effects on a specific industry of the access to international outsourcing in the other
domestic industries. The analysis shows that material outsourcing has a direct negative im-
pact on employment in each sector. However, this impact is, at least partially, mitigated by
the creation of jobs due to the increase demand for inputs by domestic firms in downstream
sectors that may become more efficient because of their off-shoring decisions.
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1 Introduction and review of the literature

Does international outsourcing reduce aggregate employment? From a theoretical point of view,

the answer to this question appears to be ambiguous. Since off-shoring decisions are taken

by firms to minimize costs on labour-intensive phases of production, the first direct impact of

international outsourcing on domestic employment is a negative one, the substitution of domestic

labour with labour abroad ("substitution effect"). Such adverse impact is matched by a positive

effect which passes through an increase in output ("scale effect"), as firms that have off-shored

part of their production process abroad may obtain productivity gains from the restructuring.

The theoretical framework is further complicated when a multi-sector general equilibrium

approach is taken and, on the empirical ground, the classical approach of estimating the effects

of off-shoring treating industries as independent clusters is overcome. Generally the interdepen-

dence among sectors is considered by focusing on the indirect "substitution" effects of a firm’s

outsourcing decision on its subcontractors’ employment. According to this line of reasoning, off-

shoring leads to the disruption of domestic sub-contracting relationships and, thus, to a negative

impact on employment not only in the sector that is directly involved in the off-shoring process.

However, the issue of interdependence among industries can be also considered by another

point of view. Starting from the intuition in Arndt (1997), it is possible that "the mere fact that

firms have access to cheaper resources abroad makes them more competitive and, thus, raises their

output". This can increase their demand for intermediate goods even in the domestic economy.

Therefore, the restructuring of a firm (sector) which decides to relocate phases of its production

chain abroad, through a process of price adjustment, may "encourage vertical fragmentation in

a horizontal array of domestic firms" (Jones and Kierzkowski, 2001, p.33). In a few words, the

"scale effects" has to be taken into account even when an inter-sectoral approach is taken. The

only empirical study that focuses on this channel of inter-industrial dependence I am aware of

is due to Egger and Egger (2005). Focusing on the labour market consequences of international

outsourcing for Austrian manufacturing, they find that the indirect spillover effects of the off-

shoring decisions taken in domestic intermediate-buyer sectors account for about two-thirds of

the estimated increase of the share of skilled-unskilled labour due to international outsourcing.

2



Given this theoretical ambiguity, the empirical research has not yet produced univocal results

about the consequences of off-shoring on labour market. Most of the existing studies on the labour

market effects of offshoring focus on the impact of international fragmentation of production on

skill composition of employment [Egger and Egger (2005), Falzoni and Tajoli (2009)] or on skill

wage premium [Feenstra and Hanson (1996, 1999)]. The number of studies evaluating the overall

impact of offshoring on aggregate labour demand is quite limited. In two studies respectively

on UK and US economies, Amiti and Wei (2004 and 2005) find that the effect of off-shoring on

employment depends on the methodology chosen, allowing or not for both "substitution" and

"scale" effects to be captured.1 In Falk and Wolfmayr (2005) the negative effect on employment is

found for low skill industries, while skill intensity industries do not appear to reduce their labour

demand once they offshore a part of their production chain. Sholler (2007) finds a negative

impact of offshoring on employment (unskilled) and considers it due to the strict labour market

regulation in Germany. The different impact of offshoring across countries is explained in part by

the different institutional framework for labour market. A recent study of Molnar et al. (2007)

on OECD countries find that the aggregate employment impact of outward FDI varies across

industries and countries. For manufacturing industries with strong commercial links with the

non-OECD economies, there is evidence that domestic employment has become more sensitive to

movements in domestic labour costs. At the country level, the growth of outward investment is

found to have a significant positive effect on domestic employment growth in the United States.

In contrast, there is a negative association in Japan, especially from outward investment in China.

For Italy, a country whose industrial structure is characterized by a small-sized network of sub-

contracting firms, the concern about the impact of off-shoring on employment of subcontractors

has been particularly high. Recently, two papers have focused on this potential adverse spillover

effects of international outsourcing. Using survey data for 2003 and 2004, Ferri and Costa (2008)

find that, independently from the firm level effects, off-shoring has negative employment effects

on suppliers of intermediates, especially when "networked firm situations prevail". By using data

at industry level, Bertoli (2008) finds that the indirect effect of off-shoring on employment in

1In Amiti and Wei (2005) the small negative effect of service outsourcing on employment in US manufacturing
detected when finely disaggregated data are utilized, disappears at a more aggregate industry level. This suggests
that "there is sufficient growth in demand in other industries within these broadly defined classifications to offset
any negative effects".
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subcontractor sectors is negative and highly significant.

In this paper, I employ industry data to provide novel empirical evidence on the indirect effects

of international outsourcing on employment in Italian manufacturing. Following the methodolog-

ical approach in Egger and Egger (2005), I disaggregate the production of each sector considering

one of its main components, the intermediates sold to the other domestic sectors and I use it to

construct a weighted measure of offshoring in the downstream sectors. This measure is utilised

to estimate the impact on sectoral employment of outsourcing in the downstream sectors. The

analysis moves a step further with respect to the one in Egger and Egger that, because of the lack

of data, is based on the assumption of the time-invariance of inter-sectoral links in the domestic

economy. Utilizing annual input-output data, I consider instead the development, year by year,

of the vertical fragmentation of production among domestic firms.

The results show that international outsourcing has a direct adverse effects on employment

in each sector. This negative effect turns out to be less significant when the scale effect is allowed

to play. Moreover, the negative direct impact of outsourcing is, at least partially, outweighed by

the creation of jobs due to the off-shoring decisions in downstream sectors. These choices enable

these producers to strengthen their competitive positions in the market for end-products and,

thus, increase their demand for intermediate goods even in the domestic economy. This result

appears to be consistent with the positive relation between off-shoring and productivity growth

estimated for the Italian manufacturing industry by Daveri and Jona-Lasinio (2008).

The structure of the paper is as follows. Section 2 presents the estimation framework. Section

3 describes the measures of international outsourcing utilised in the analysis and 4 its evolution

in terms of dynamics, size and sectoral composition for Italian manufacturing. Section 5 presents

the econometric results and 6 concludes.

2 The estimation framework

In line with the empirical literature, the potential effects of off-shoring for a given level of sectoral

output are evaluated by estimating a conditional labour demand function (Harmesh, 1993).

Followig Amiti and Wei (2005), it is estimated in first differences as a log-log specification as
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follows:

∆lnlit = β0 + β1∆osmit + β2∆ossit + β3∆wit + β4∆Yit + γtDt + γiDi + ǫit (1)

An increase in output Yit would be expected to have a positive effect on employment; whereas an

increase in wages wit a would be expected to have a negative impact. Wage exogeneity is based

on the assumption of perfect inter-industry mobility.2 For the imported input prices, I follow

the approach in Amiti and Wei (2005), by interpreting the offshoring intensity (osmi and ossi)

as an inverse proxy of the price of imported inputs, i.e., the lower the price of imported inputs,

the higher the offshoring intensity. In a conditional demand function, it would be expected

that outsourcing has a negative effect on the demand for labour since less inputs are needed to

produce the same amount of output. In the regression I include Di and Dt respectively industry

and time dummies.

The outsourcing effect becomes ambigous and could change sign once the scale effect is allowed

to play. By eliminating the output variable from the regressors, the unconditional labour demand

is:

∆lnlit = β0 + β1∆osmit + β2∆ossit + β3∆wit + γtDt + γiDi + ǫit (2)

Finally, in both specifications I allow for spillovers among industries by including a variable

measuring the off-shoring decisions of the other sectors (osmk):

∆lnlit = β0 + β1∆osmit + β2∆ossit + β3∆wit + β4∆Yit + β5∆osmkt + γtDt + γiDi + ǫit (3)

and

∆lnlit = β0 + β1∆osmit + β2∆ossit + β3∆wit + β5∆osmkt + γtDt + γiDi + ǫit (4)

In order for this variable to correctly capture the spillovers across industries, I construct a

measure of outsourcing in downstream sectors by using appropriate weights drawn from input-

output information on vertical integration across domestic sectors. More specifically, the weights

2This is a quite common assumption in this type of labour demand. In absence of cross-sectional wage variation,
the wage variable can be dropped since its effect is captured by the constant term (Berman et al. 1994). In this
study I have also estimated labour equations without the wage variable with no substantial changes in the results.
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are constructed to measure the relative importance of each downstream sector k in terms of

their demand of intermediate goods for the i sector, whose impact on employment is evaluated.

Although the methodology to calculate the weights is the same in Egger and Egger (2005), in

this study these weights are applied to a different variable, the offshoring in downsteam sector, in

order to evaluate how the offshoring choices of sector k directly affects the employment in sector i.

Indeed, Egger and Egger want to estimate the impact of a change of the skilled-unskilled labour

ratio of the sector k (consequence of a variation in its offshoring level) on the same variable in the

sector i. Moreover, here the assumption of time-invariance of the relationships across industries,

i.e. the time-invariance of the weights, is removed since for the Italian economy the input-output

tables are available on annual basis.

The parameter for the variable osmk is a measure of industrial interdependence and gives the

"spillovers intensity". A positive parameter estimate indicate that changes in the outsourcing

level positively affects employment in other industries. If this is the case the overall inter-

sectoral effects of outsourcing on employment is positive since the "indirect scale effect" (the

growth in demand of intermediate goods by the other sectors in the domestic economy) outweighs

the "indirect substitution effect" (because of their increased access to foreign market for the

acquisition of intermediates).

The first difference specification controls for any time-invariant industry-specific effects such

as industry technology differences. I include year fixed effects, to control for unobserved time-

varying effects common across all industries that affect employment changes. I introduce industry

fixed effects as well to take account of different technical progress of industries. I estimate the

equations using OLS, with robust standard error and include one period lag of the variables to

take into account that productivity effects may be not instantaneous.

3 Data and measures of international outsourcing

In order to calculate the measures of international outsourcing, in the analysis I use data drawn

from the annual input-output tables at the 59-sector NACE level (22 of which manufacturing)

released by Istat for 1995-2006. The tables include the use matrices where the distinction between
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domestically produced inputs and imported inputs is available. Data for the dependent variable

and the other regressors are from ISTAT-National Accounts collected by OECD in the STAN

database.

Four different indicators for international outsourcing have employed. The first two indeces

are calculated according to the definition in Feenstra and Hanson (1996) as the share of imported

inputs on total inputs for both material and service outsourcing for each industry i at time t,

respectively iitmi and iitsi. Because of its design, this index gives information on the firms’

strategies regarding the acquisition of intermediate inputs in the external and/or the domestic

markets. Here I present the general formula to calculate the index:

iiti =
z∑

j=1

mji

(mji + dji)
(5)

with mji and dji corresponding respectively to imported and domestically produced inputs from

industry j = 1, . . . , J used to produce output in industry i. Since it is intended to measure both

material and service outsourcing, in the first case, it considers the share of imported material

inputs on total material inputs (iitmi), in the second, the same ratio is based on service inputs

(iitsi).
3

The second index of material outsourcing is a classical "intra-trade" index, often defined as

a "narrow" index of international outsourcing. It considers only inputs produced in the same

sector in which they are employed, according to the following formula:

intrai =
mii

(mii + dii)
(6)

with mii and dii corresponding respectively to imported and domestically produced intra-industry

inputs.

Finally, to take into account of inter-sectoral spillover effects of international outsourcing I

construct a specific variable, wiitm, which is a proxy for material outsourcing of the k sectors

that are being supplied by sector i. It aims to capture the extent of potential variation of the

3In order to avoid the influence of the highly volatility of energy prices in calculating the material outsourcing
index I consider purchase of non-energy products and exclude from the analysis the "coke and petroleum refinement
sector".
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demand for intermediate goods in sector i deriving from the decisions of international outsourcing

taken by the downstream sectors. It is defined as:

wiitmi =
∑

k 6=i

aik ∗ iitmk (7)

where aik is the proportion of sector i’s output supplied to sector k each year and iitmk the

material outsourcing in sector k. The proportion is calculated considering intermediate products

only, excluding products supplied for final consumption. The more intense the internationali-

sation in sectors supplied by sector i and/or the larger the share of intermediates supplied to

more internationalised industries, the higher the value of the variable. As shown in the formula,

inputs supplied within the sector are not included, since this effect is already captured by the

iitmi variable.

4 International outsourcing in Italy

Table 1 reports the evolution between 1995 and 2006 of the three direct measures of international

outsourcing (iitm, intra and iits). Over the period Italian manufacturing became increasingly

involved in the globalization of the production process: in 2006 it imported about the 40 per

cent of its total material non-energy inputs (as highlighted by the iitm index), up by some 8

percentage points since 1995. In terms of intra-industry trade, the imported inputs of material

grow from the 37.8 per cent in 1995 to 47.6 in 2006. The acquisition abroad of service inputs

turns to be much lower, equal to 9.9 per cent in terms of total service inputs in 2006, but still

following a growing pattern.

Figure 1 and 2 highlight time trend respectively of material and service international out-

sourcing for 20 manufacturing industries in the Italian economy. As expected, all manufacturing

sectors show a significantly lower value in service offshoring than in material outsorcing. The

less tradeble nature of service inputs is the major explanation for this. Then, the different ways

goods and services are statistically measured when crossing the borders, using the entire value

for intermediate goods but only the value-added for intermediate services, makes stronger this
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down-bias for indicators of services offshoring (Feenstra, 1998). In the majority of the sectors

it is evident a upward trend of material and service outsourcing suggesting that the increase of

offshoring measures for the overall manufacturing is explained by a higher intensity of offshoring

by firms and not by a shift of manufacturing toward more internationalised industries. 4

A visual inspection of figure 1 reveals that the two measures of material offshoring may differ

in level, with the sign and magnitude of the difference between them varying across sectors

and over time. This implies that the choice between these two measures is likely to have some

relevance, since some differences can be expected to arise in the multivariate analysis from the

inclusion of either iitm or intra index.

There is a significant variability across sectors both in the level and in the evolution of the

two indeces. With respect to iitm, there are four sectors, two in high-tech industries, notably

"Office machines" and "Radio, television and communication equipment", and two medium-tech

ones, "Chemicals" and "Basic metals", that over the period import more than 50 per cent of

their material inputs. In 2006, for every 100 euro of material non-energy inputs employed in

the first two sectors, 96 and 85 were imported, 72 and 64 respectively for the two latter (table

2). It may be worth noting that even other high and medium tech sectors are characterized by

a higher degree of international fragmentation of production: "Medical, precision and optical

instruments" and "Motor vehicles" show a quite higher level of international outsourcing with

respect to low-tech sectors such as "Leather" or "Textile". Over the same period, the sectors

that recordered the fastest-growing material offshoring are chemicals, texile, wearing apparel,

leather and basic metal industries, while only two sectors recorded a decline in their respective

iitm indeces of outsourcing.

With regard to service outsourcing (fig. 2), it is worthwhile to notice that in "Office ma-

chines", "Radio, television and communication equipment", "Medical instruments", "Chemicals"

there has been a significant increase in the acquistion of service inputs abrod over the time period

considered.

4A shift and share exercise on a broad set of indicators of outsourcing in Breda and Cappariello (2007) made
clear that international outsourcing in Italy increased between 1995 and 2006 for the overall economy and for
manufacturing because of a higher intensity of offshoring in the sectors (the "within" component) and not because
of an increasing importance of more internationalized sectors (the "between" component).
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In figure 3 the iitm index of material outsoucing is plot togheter with the wiitm index,

which measures international material offshoring of the downstream (or intermediate acquiring)

sectors. The comparison between iitm and wiitm indeces show that some relevant sectors for the

Italian manufacturing, as "machinery", "other non-metallic products", "wearing" and "leather"

supply intermediate goods to sectors, which are characterised by a higher degree of international

outsourcing with respect to themselves. However, considering the share of production which

serves as an input in the other industries (table 3), it is clear that "metal" and "fabricated metal

products" and "texile" for which a sizeable share of the demand is represented by intermediate

uses in downstream sectors, are the industries more exposed to the offshoring decisions taken

elsewhere.

5 Regression results

Tables 5 reports alternative OLS estimations of the conditional labour demand function described

in (3) with sectoral output held constant, while table 6 reports the corresponding estimations of

unconditional labour demand where the employment variation is not conditioned on sectoral real

output and the scale effect is allowed to play. These two sets of estimations differ only in this

respect, while they do not show differences with respect to the other regressors. Columns (1)

to (3) report the specification where the material outsourcing (osmi) is measured by the intra

index, columns (4) to (6) by the iitm index. All variables are entered in log first differences,

except the off-shoring indicators constructed as ratios, which entered as differences in the ratios.

In all the estimations, I utilise the first period lag for all the outsourcing indicators to allow for

the fact that the effect of outsourcing on employment may not be instantaneous. A list of the

dependent and main explanatory variables with corresponding summary statistics is reported in

table 6. I include industry fixed effects to take into account that a third factor could be affecting

both labour demand and outsourcing, and hence causing an upward bias in the coefficient on

outsourcing.5 These industry fixed effects control for the differences in unobserved industry

characteristics such as differences in technology that could be driving employment growth.

5A technology shock, for example an improvement in telecommunications technology, might affect directly
labour demand and alters outsourcing as well and then leads to upwardly biased estimates. Unfortunately, it is
not easy to identify and measure the cause of changes in outsourcing.
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Our main variables of interest are the off-shoring indicators. As expected, when the analysis

focalises on "substitution" effect, i.e., when the "scale" effect is not allowed to play, material

outsourcing appears to have a negative impact on employment. By conditioning on the sectoral

output, the estimated elasticity between the intra outsourcing indicator and sectoral employment

ranges between -0.13 and -0.16. On the contrary, the coefficient on off-shoring in downstream

sectors (wiitm) is positive but barely significant. Therefore, an increase in offshoring by other

sectors should not produce significant effect when the estimates control for sectoral output,

suggesting that the sector is facing a change in the composition, but not in the level of aggregate

demand. Service outsourcing exerts no influence on employment as the positive coefficent is not

significant. These results turn out to be robust to a different definition of material off-shoring:

all the specifications that utilise the iitm indicator show a strong negative correlation between

employment and direct material outsourcing. Signs, magnitude and significance of the coefficients

on the other variables are unchanged.

In table 6 I present the estimations of the unconditional labour demand functions, where the

output variable has been excluded from the regressions in order to allow outsourcing to affect

employment through the scale effects [equations (2) e (4)]. The coefficents on material outsourc-

ing, as expected, turn out to be smaller with respect to the conditional demand and significant

only in specifications (3) and (6). The coefficient of the measure of outsourcing in downstream

sectors remains positive and more significant than in the conditional labour demand specifica-

tion. By not controlling for the level of sectoral output, the effect of outsourcing in downstream

sectors is likely to be positive that means that the choices of increasing internationalisation in

downstream sectors leads to a growth in their domestic demand for intermediate goods which

outweights their higher reliance on foreign produced intermediate goods.

In table 7-8 I conducted some sensitivity analysis. In particular, I checked for the permanent

nature of the the employment effects of international outsourcing by running a dynamic speci-

fication of the conditional and unconditional equations. As a whole, results appear to be fairly

consistent. In general, the estimations of the conditional labour demand function continue to

show that material off-shoring (as measured by both indicators, intra and iitm) exerts a signifi-

cant and negative impact on employment (table 7). As before, when the scale effects are allowed
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to take place, the adverse impact of material outsourcing on employment is not longer so strong:

in the unconditional labour demand specifications the sign of the coefficient on both indicators of

material outsourcing remain negative but smaller in magnitude and not always significant (table

8).

6 Conclusions

In this paper, I employ industry data to evaluate the direct and the indirect effects of international

outsourcing on employment in Italian manufacturing. Utilizing annual input-output data, I

consider the pattern, year by year, of the vertical fragmentation of production among domestic

firms for each sector.

The results show that the direct adverse effects on employment of international outsourcing in

a sector are, at least partially, outweighed by the creation of jobs due to the off-shoring decisions

of sectors that use its products as inputs in their production process, i.e., the downstream

sectors. These latter choices enable these producers to strengthen their competitive positions in

the market for end-products and, thus, increase their demand for intermediate goods even in the

domestic economy.

12



References

Amiti, M. and S.-J. Wei (2005) "Fear of service outsourcing: is it justified?", NBER Working

Paper, n. 10808.

Amiti, M. and S.-J. Wei (2005) "Service Offshoring, Productivity, and Employment: Evidence

from the United States", IMF Working Paper, n. 238.

Amiti, M. and S.-J. Wei (2007) "Does Service Offshoring lead to Job Losses? Evidence from the

United States", IMF, mimeo.

Arndt, S.W. (1997) "Globalization and the Open Economy", North American Journal of Eco-

nomics and Finance, 8, 71-79.

Bertoli, S. (2008) "The Impact of Material Offshoring on Employment in the Italian Manu-

facturing Industries: the Relevance of Intersectoral Effects", Centro Studi Luca D’Agliano

Development Studies working papers, n. 244.

Breda, E., Cappariello, R. and Zizza, R. (2008) "Vertical specialization in Europe: Evidence

from the import content of exports", Temi di discussione della Banca d’Italia, n. 682.

Breda, E. and R. Cappariello (2008) "A tale of two bazaar economies: An input-output analysis

for Germany and Italy", Banca d’Italia, mimeo.

Daveri, F. and Jona-Lasinio, C. (2008) "Off-shoring and Productivity Growth in the Italian

manufacturing industry", CESifo Economic Stidies, vol.54, n.3, 414-350.

Egger, H. and Egger, P. (2003) "Outsourcing and skill-specific employment in a small economy:

Austria after the fall of the Iron Curtain", Oxford Economic Papers, vol. 55, pages 625-643.

Egger, H. and Egger, P. (2005) "Labor market effects of outsourcing under industrial interde-

pendence", International Review of Economics and Finance, vol. 14, pages 349-363.

Falzoni, A.M., and Tajoli, L. (2007) "Does outsourcing abroad intermediates and jobs affect the

domestic labour market? the case of Italy", paper presented at the IX European Trade

Study Group Conference, Athens, September 2007.

13



Feenstra, R.C. and Hanson, G.H. (1996) "Globalization, outsourcing, and wage inequality", AEA

papers and proceedings, vol. 86, pp. 240-245.

Feenstra, R.C. and Hanson, G.H. (1999) "The impact of outsourcing and high-technology capital

on wages: estimates for the United States, 1979-1990", Quarterly Journal of Economics, vol.

114, pp. 907-940.

Ferri, G. and S. Costa (2008) "Firing at Subcontractors? Spillover Employment Effects of Off-

shoring in Italy", Centro Studi Luca D’Agliano Development Studies working papers, n. 238.

Hamermesh (1993) "Labor Demand", Princeton, NJ: Princeton University Press.

Jones R.W. - Kierzkowski H., «Horizontal aspects of vertical fragmentation» in Arndt S.W.

- H. Kierzkowski (eds.), Fragmentation. New Production Patterns in the World Economy

(pp.17-34), Oxford, Oxford University Press, 2001.

Istat (2006) "Il nuovo sistema input-output", February, mimeo.

14



Appendix: tables and figures

Table 1: Evolution of outsourcing in Italian manufacturing

Year
Material outsourcing Service

outsourcing

iitm intra iits

1995 31.8 37.8 8.1
1996 29.9 36.1 7.9
1997 31.2 37.4 8.0
1998 31.7 37.9 8.8
1999 31.8 38.3 8.6
2000 35.1 41.7 8.9
2001 35.9 43.3 9.1
2002 34.8 42.4 8.9
2003 34.6 41.9 8.4
2004 36.0 43.1 8.3
2005 37.4 44.9 9.2
2006 40.3 47.6 9.9
Average 34.5 41.4 8.7
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Table 2: Outsourcing indicators in Italian manufacturing (2006)

Nace Industry Material outsourcing Service
out-

sourcing

iitm intra wwiitm iits
15 Food products and beverages 22.3 30.2 45.2 5.7
17 Textiles 44.7 33.7 36.8 14.3
18 Wearing apparel, dressing and dyeing of fur 34.7 57.7 38.5 11.9
19 Leather, leather products and footwear 30.7 34.0 37.7 11.6
20 Wood and products of wood and cork 33.7 28.8 35.2 13.2
21 Pulp, paper and paper products 43.7 48.2 34.6 6.2
22 Printing and publishing 29.8 4.7 41.2 7.4
24 Chemicals and chemical products 72.1 79.3 44.9 15.5
25 Rubber and plastics products 54.6 20.2 39.4 8.4
26 Other non-metallic mineral products 23.2 12.9 45.9 5.4
27 Basic metals 63.6 87.3 36.0 3.6
28 Fabricated metal products, except machinery and eq. 36.5 5.8 34.3 5.7
29 Machinery and equipment, n.e.c. 26.6 47.8 42.4 10.1
30 Office, accounting and computing machinery 96.2 100.0 49.1 36.2
31 Electrical machinery and apparatus, n.e.c. 35.9 40.3 40.3 13.8
32 Radio, television and communication equipment 84.5 90.3 59.3 17.5
33 Medical, precision and optical instruments 60.2 69.7 49.3 25.2
34 Motor vehicles, trailers and semi-trailers 39.3 46.0 39.1 7.9
35 Other transport equipment 43.3 50.5 38.0 8.1
36 Manufacturing n.e.c. 34.9 26.4 42.1 13.1

Average 45.5 45.7 41.5 12.1
Weighted average 40.3 47.6 39.9 9.9
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Table 3: Interdependence among manufacturing sectors in Italy (2006)

Nace Industry Production Usage in other
industries in perc.
of own production

15 Food products and beverages 106,562 4.1
17 Textiles 36,208 29.0
18 Wearing apparel, dressing and dyeing of fur 31,489 4.5
19 Leather, leather products and footwear 29,100 10.5
20 Wood and products of wood and cork 18,870 45.7
21 Pulp, paper and paper products 20,392 49.8
22 Printing and publishing 26,809 14.3
24 Chemicals and chemical products 74,959 31.1
25 Rubber and plastics products 38,312 37.3
26 Other non-metallic mineral products 43,767 16.9
27 Basic metals 51,003 84.6
28 Fabricated metal products, except machinery and eq. 100,846 37.0
29 Machinery and equipment, n.e.c. 117,557 10.5
30 Office, accounting and computing machinery 4,665 25.2
31 Electrical machinery and apparatus, n.e.c. 38,206 25.9
32 Radio, television and communication equipment 16,485 21.0
33 Medical, precision and optical instruments 18,069 18.9
34 Motor vehicles, trailers and semi-trailers 46,716 10.3
35 Other transport equipment 21,960 4.3
36 Manufacturing n.e.c. 41,500 7.8

Total and average (unweighted) 883,474 24.4
Average (weighted) 23.4
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Table 4: Summary statistics

Variable Mean Std. Dev. Min. Max. N
iitm 0.394 0.176 0.176 0.979 240
intra 0.413 0.255 0.042 1 240
wwiitm 0.365 0.068 0.23 0.618 240
iits 0.103 0.062 0.025 0.362 240
empn ∗ 249.404 167.22 18 768 240
prodk ∗∗ 36757.283 25031.052 4070 107699 240
r2wage2 ∗∗∗ 17.802 5.864 7.539 35.355 228
CPGK ∗∗ 2500.912 1799.829 0 7596.679 240
m 0.344 0.363 0 1.966 240

d1_iitm 0.006 0.039 -0.214 0.201 200
d1_intra 0.006 0.059 -0.303 0.307 200
d1_wwiitm 0.005 0.019 -0.065 0.088 200
d1_iits 0.002 0.011 -0.039 0.068 200
d_lempn -0.003 0.029 -0.105 0.092 220
d_lprok 0.017 0.049 -0.238 0.174 220
d_lr2wage2 0.015 0.046 -0.152 0.183 209
d_lCPGK -0.001 0.281 -1.624 1.787 216
d_m 0.009 0.054 -0.426 0.262 220
∗ Thousands, ∗∗ millions of euro, ∗∗∗ thousands of euro.

Table 5: Outsourcing and employment - Conditional demand
Dependent variable: ∆ ln(Employment)

intra iitm

(1) (2) (3) (4) (5) (6)
∆t ln(real output)i .322∗∗∗ .315∗∗∗ .290∗∗∗ .299∗∗∗ .294∗∗∗ .280∗∗∗

(.040) (.042) (.053) (.044) (.046) (.055)

∆t ln(real wage)i -.094∗ -.094∗ -.082 -.071 -.071 -.055
(.050) (.050) (.053) (.055) (.055) (.060)

∆t−1osmi -.130∗∗∗ -.137∗∗∗ -.158∗∗∗ -.121∗∗ -.135∗∗ -.174∗∗∗

(.037) (.039) (.039) (.056) (.061) (.065)

∆t−1osmk .448∗ .548∗ .422 .537∗

(.270) (.282) (.276) (.290)

∆t−1ossi .322 .299
(.261) (.291)

∆t (Import openess)i -.028 -.021
(.058) (.059)

∆t (Capital stock)i -.009 -.008
(.009) (.010)

Observations 190 190 186 190 190 186
R2 .481 .493 .517 .449 .46 .481

Robust standard errors in brackets
∗∗∗ p<0.01, ∗∗ p<0.05, ∗ p<0.1
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Table 6: Outsourcing and employment - Unconditional demand
Dependent variable: ∆ ln(Employment)

intra iitm

(1) (2) (3) (4) (5) (6)
∆t ln(real wage)i -.062 -.063 -.110∗∗ -.044 -.045 -.083

(.053) (.052) (.053) (.057) (.056) (.061)

∆t−1osmi -.031 -.043 -.138∗∗∗ .049 .029 -.141∗∗

(.044) (.047) (.040) (.059) (.067) (.066)

∆t−1osmk .576∗∗ .549∗ .505∗ .536∗

(.285) (.304) (.288) (.309)

∆t−1ossi .579∗∗ .537∗

(.274) (.296)

∆t (Import openess)i -.139∗∗ -.126∗∗

(.058) (.063)

∆t (Capital stock)i -.004 -.004
(.009) (.010)

Observations 190 190 186 190 190 186
R2 0.319 0.340 0.427 0.320 0.335 0.397

Robust standard errors in brackets
∗∗∗ p<0.01, ∗∗ p<0.05, ∗ p<0.1

Table 7: Outsourcing and employment - Dynamic specification conditional demand
Dependent variable: ∆ ln(Employment)

intra iitm

(1) (2) (3) (4) (5) (6)
∆t−1 ln(Employment) -0.268*** -0.294*** -0.258*** -0.286*** -0.316*** -0.288***

(0.094) (0.082) (0.058) (0.109) (0.101) (0.077)

∆t ln(real output)i 0.298*** 0.288*** 0.263*** 0.275*** 0.271*** 0.255***
(0.046) (0.045) (0.044) (0.044) (0.045) (0.045)

∆t ln(real wage)i -0.132*** -0.135*** -0.110*** -0.100** -0.104*** -0.080*
(0.035) (0.035) (0.037) (0.040) (0.037) (0.046)

∆t−1osmi -0.149*** -0.163*** -0.173*** -0.154*** -0.185*** -0.206***
(0.032) (0.037) (0.046) (0.039) (0.044) (0.072)

∆t−1osmk 0.668** 0.690*** 0.661** 0.695**
(0.292) (0.268) (0.306) (0.274)

∆t−1ossi 0.336 0.297
(0.333) (0.396)

∆t (Import openess)i -0.014 -0.010
(0.031) (0.034)

∆t (Capital stock)i -0.006 -0.006
(0.005) (0.006)

Observations 171 171 167 171 171 167
Sectors 19 19 19 19 19 19
ABI1 -3.485 -3.515 -3.641 -3.310 -3.369 -3.416
ABI2 -0.301 0.197 0.0732 0.0699 0.601 0.630
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Table 8: Outsourcing and employment - Dynamic specification unconditional demand
Dependent variable: ∆ ln(Employment)

intra iitm

(1) (2) (3) (4) (5) (6)
∆t−1 ln(Employment) -0.317*** -0.345*** -0.293*** -0.301*** -0.332*** -0.316***

(0.108) (0.095) (0.063) (0.107) (0.098) (0.079)

∆t ln(real wage)i -0.087 -0.093* -0.131*** -0.064 -0.069 -0.101*
(0.060) (0.053) (0.046) (0.068) (0.062) (0.054)

∆t−1osmi -0.047** -0.067*** -0.154*** 0.017 -0.019 -0.174**
(0.020) (0.014) (0.053) (0.030) (0.023) (0.086)

∆t−1 osmk 0.782** 0.677** 0.707** 0.677**
(0.316) (0.264) (0.312) (0.272)

∆t−1ossi 0.559* 0.505
(0.321) (0.379)

∆t (Import openess)i -0.113*** -0.103***
(0.038) (0.039)

∆t (Capital stock)i -0.002 -0.002
(0.003) (0.003)

Observations 171 171 167 171 171 167
Sectors 19 19 19 19 19 19
ABI1 -2.972 -2.953 -3.382 -2.931 -2.882 -3.250
ABI2 0.0331 0.849 -0.0172 0.0342 0.760 0.0826
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Figure 1: Material off-shoring in Italy
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Figure 2: Service off-shoring in Italy
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Figure 3: External material off-shoring in Italy
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