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Abstract: In an Italian dataset with firm-level informatiom ohe

share of foreign production in total sales and thlatmmigrant

workers in domestic employment, we document a megand

significant relationship between those two variabdeross firms
within each province and industry. We propose afdesa simple
model where firms may relocate abroad only produstistages
that in domestic plants would be disproportionaggyformed by
immigrant workers. In the model, such offshoringpiofitable

only if variable cost savings more than offset thed cost of

delocation. In the data, instrumental variable @sgions indicate
that firm-specific productivity and managerial stiwre indicators
are important determinants of firm-level propewesitio offshore
and, through that channel, of the size and compaosif domestic
employment.

JEL: F2; J61

® Universita di Milano(”) Universita di Torino. We gratefully acknowledge fus&€omments received on
previous drafts at ISIT, Erwit, ECARE, Universitt Girona, World Bank, Georgetown University, New
York University, Fondazione Agnelli, and Paris Sechof Economics. We are also grateful to Lorenza
Mola for helpful suggestions, to Capitalia-Uniceftir providing the data, and to Fondazione CRT -
Progetto Alfieri for financial support in the framerk of the Centro Studi Luca d’Agliano research
project on “Migration and Firms’ Mobility.”



1. Introduction

Offshoring of production to low-wage countries iftea blamed for job destruction and
immigrant inflows also appear to threaten the egmplent opportunities of unskilled workers in
rich countries. The causes of these phenomena hedpoblicy reactions motivated by
employment and wage concerns are tightly relatesl dscussed in e.g. Jones, 2005).
Liberalization of trade in goods triggers relocatiof production from advanced to less
developed countries if foreign labor costs are |8ut the extent to which foreign wages fall
short of domestic ones also affects migration itiges, and reflects obstacles to migration
flows. Immigration may or may not affects domestiages and employment (as discussed in
Borjas 2003, Ottaviano and Peri 2005 and 2006, &Mt Sparber 2007), and may through that
and other channels influence the attractivenesoffshoring options and the viability of

manufacturing production in developed countries.

This paper takes empirical and theoretical stepsitds a better understanding of firm-
level links within this intricate set of interaati®. A survey of Italian manufacturing firms offers
valuable information on the incidence of productmifshoring and the share of foreign born
workers in domestic plants. The descriptive siaisive examine in Section 2 indicate that only
some firms offshore production, that these firms rger and more efficient, and that they
employ a smaller share of blue-collar workers (agldtively more foreign-born workers). In
Section 3 we characterize theoretically the refediop between these variables in a model of
firm-level decisions to offshore portions of theguction process. We suppose that offshoring
production entails a fixed cost, and is therefgrgnoal only for highly productive (hence larger)
firms; that only a subset of a firm’s variable puotion activities are candidates for offshoring;
and that these activities employ differently skill@orkers. Section 4 confronts with the data the
model’'s predictions regarding the roles of hetenaiy across firms of marginal costs and fixed
offshoring costs in selecting firms that do andhdb offshore within a local labor market, and of
labor skill differences across different productectivities and across domestic and immigrant
workers in explaining why the two groups of firmm@oy different shares of foreign-born
workers. Controlling for provincial location anddimstry, regression evidence indicates that
indicators of firm-level productivity and managérstructure are significantly and sensibly

related to offshoring decisions, and have stasilficand economically significant effects on



firms’ propensity to employ immigrant workers. Sent5 concludes discussing the results’

implications for broader issues and further redearc

1.2. Related literature

Much has been written on the impact of offshorind ather forms of internationalization on the
relative demand for skills. In a representativeafiHecksher-Ohlin framework, Feenstra and
Hanson (1996) show that fragmentation leads tmarease in the relative demand for skills and
in wage differentials in the North. Many empiricalidies have tried to estimate these effects on
data where the wage gap between skilled and uedkorkers in advanced countries grows in
parallel with flows of imports of manufactured pumiis from developing countries. This
literature generally measures offshoring eithetienbasis of input-output tables or of trade data
(by looking at intraindustry trade) or by combinitige two. Some consider the aggregate of all
imported inputs; others distinguish between inpariginating from developing countries and
from industrialized countries. Usually, a transtmxst function specification is estimated, adding
measures of offshoring and of technical change & Rvestment to control for the effect of
skilled biased technical change on the skilled+#atmst share. Feenstra and Hanson (1996a,
1996b and 1999) and many follow-up studies finddernce of a role for offshoring that is
sizable, if not as important as that of techni¢ange, in determining increases in the wage share

of skilled workers:

We build on a recent highly influential strand iédature, reviewed in Helpman (2006),
which studies the role of heterogeneous firm-les@ipetitiveness in shaping international
activities. Melitz (2003) and Helpman, Melitz, aNeéaple (2004) focus on the choice of the
output market (home vs. foreign) and of how to set\(exports vs. FDI); Antras and Helpman
(2004) on the choice of where to source inputshfnsg vs. offshoring) and how (insourcing vs.

outsourcing); Grossman, Helpman and Szeidl (200§)loee the joint choice of both

! Slaughter (2000) is also on the US; Ekholm andKekk(2005) on Sweden; Egger and Egger (2003) on
Austria; Anderton and Brenton (1998) and Hijen, gsand Hine (2005) on the UK; Helg and Tajoli
(2005), on Italy and Germany; Falk and Koebel (308120 on Germany and Strauss-Khan (2003) on
France. Amiti and Wei (2005a,b) on the US and tlelobk at the effects on total labor demand and
productivity of service offshoring; Egger and Eg¢2006) examine the effects on the productivityoof

skill workers.



internationalization patterns. In the equilibriurh these and other models, only the more
productive firms find it optimal to engage in imational activities entailing a fixed cdstOur
main focus is on the choice to offshore part of pheduction process to a foreign country. We
model the choice in terms of a tradeoff betweeneloproduction costs in the foreign location
and the cost of coordinating fragmented produc{see Jones and Kierzkovski, 1990; Jones,

2005 for discussions of the structure of such ¢osts

We disregard organizational choices and assumaglesintegrated output market, in
order to focus on the impact of offshoring on tbeel and skill composition of employment in
domestic plant3. Yeaple (2005) similarly aims at characterizing timeraction between
international activities and domestic employmemt, the presence of firm and/or worker
heterogeneity. We focus on imperfect substitutgbdicross different types of labor, however,
while Yeaple models worker heterogeneity in termhgefficiency units and shows that firms
engaged in international activities endogenouslyleyn more sophisticated technologies and

more productive workers.

Our empirical analysis focuses on relationshipsvben offshoring and labor demand at
the firm level, rather than at the industry levedw earlier papers exploit firm or plant specific
evidence and, to the best of our knowledge, norexipally relates a broad measure of
offshoring to the structure of the work force. Gargl Hanley (2004) examine the effect on total
labor demand for a sample of Irish plants by ediimgaa dynamic employment equation where
offshoring (measured by imported intermediateshisoduced as a demand shifter. They find
that offshoring has a negative effect on short tptant-level labor demand. Head and Ries
(2002) and Hansson (2005) consider more direciydfiects on the skill composition of the
labor force, for Japan and Sweden respectively s@hstudies are based on the activities of
multinational firms, and find that the skill intetysof home activities increases with the share of

foreign activities carried out in labor intensiveuatries.

% In other models heterogeneity in the access goekport market is not driven by fixed costs. Bedn
Eaton Jensen and Kortum (2002) obtain heterogeireitye decision to export by assuming a model of
Bertrand competition and Melitz and Ottaviano (20®fy using linear demand systems across a
continuum of varieties.

3 Other theoretical contributions analyze the linktvibeen offshoring and the demand for skills in
representative-firm settings. See Jones and Kiargkp (1990) and Jones (2005). Egger and Egger
(2003) also examine whether the effect is differamder a competitive or a unionized labour market f
unskilled workers. Markusen (2006) also studies ktamdard theories of international trade and FDI ¢
explain the effects of the off-shoring of high #dl services.



As regards the link between offshoring and emplaynaeé migrant workers, the relevant
literature has mostly focused on whether migramivél and FDI are substitute or complements
for a given location (country, province, region.gtar pair of locations: firm-level evidence is
not abundant, but Murat and Paba (2004) documeatt dffshoring is less prevalent (and
immigrant employment more prevalent) at small finmgtaly. If the share of unskilled workers
is larger among immigrants than among nativessa®alistic in Italy and in other advanced
countries, the possibility to employ foreignersdlbg affects the costs and benefits of offshoring

low-skill activities.

2. Data and descriptive statistics

We analyze the Capitalia-Unicredit survey of 428didn manufacturing firms, carried out in
2004 with current and retrospective yearly inforiorafor 2001-2003.Like the earlier waves of
a long-running series of similar surveys, the dettascludes all Italian firms with more than 500
employees as well as a representative sample dfesrfiams, stratified on geographical area,
industry, and size. Besides standard firm spew#igables, including balance sheet entries, the
data also report detailed information on internaloactivities. As regards the relationship
between internationalization and firm charactassstithe data appear to conform to similar
datasets from other countries. Benfratello and Blaiz2007), for example, find that larger and
more productive firms are more likely to export ®oaf their production and to produce abroad
in order to serve foreign markets. Crucially for purposes, the survey features additional detail
as to the size and purpose of each firm’s forejggrations, including information as to whether
foreign operations are meant to supply intermed@dgs, and data on the composition of
domestic employment include the percentage of daraiorkers.

Table 1 reports descriptive statistics for the mainables used in the empirical analysis.
The distributions of sales, valued added, and eynpémt is heavily skewed, and the ratios of

sales and value added to total employment are vetigrogeneous across firms. Skill levels are

* In the empirical analysis we excluded form the glenfirms with incomplete information or with
extreme observations for the variables of intergsie Data Appendix outlines the sample selection
procedure in detail.



roughly measured in the data, which only distinguiue and white collar workers, but what
evidence is available also indicates high hetereggracross firms: the interquartile range of
blue-collar employees as a ratio of total employtrisrin the order of 20 percentage poihts.
Finally, and very importantly for our purposes, se®, still in Table 1, that foreign workers are a
rather small fraction of total employment (3.8%awerage) and of total blue-collar employment
(5.7% on average) but are highly dispersed acioss.fWhile more than 50% of surveyed firms
report no foreign employees, we see that 25% ofotheervations report at least 4.3% foreign

employment (and 10% of the firms report a sharédrighan 10 percent).

We will be interested in exploring the relationsbipthese dimensions of heterogeneity to each
other, and to firm-specific indicators of activitffshoring and labor force composition. Roughly
7.5% of the firms report that some of the produciiacluded in sales occurs in other countries;
among these, 38% state that offshored productioowsnts for less than 10% of sales, 43% that it
accounts for between 10 and 50%, and 19% that dowuads for over half of sales. The
distribution of the proportion of sales producedoaldl is very similar to that of immigrant
employment share and both have sizeable massat™sere is little theoretical reason to use a
discrete specification for immigrant employment.n€ersely, offshoring of production is an
intrinsically discrete choice, and the fact thatcdéteness is only partially found in the data may

reflect within-firm aggregation of task-specifidstioring decisions.

Not all offshoring is alike. Using input-output ormation, Daveri and Jona-Lasinio
(2007) detect sizable differences in the associatwith productivity of offshoring of
intermediates rather than services. The surveyna®/ze elicits information as to the motivation
and destination of international production acigt Among firms that do offshore some
activities, 72% state that lower labor costs as ohée two main reasons for doing so, and
another 35% cite the need to avoid being priced aduthe output market; only 22% view
offshoring as a way to reduce costs of foreign miagenetration. Romania is the destination

country for 31% of the offshoring firms, China letnext most frequent at 21.5%, and virtually

® Another survey question refers to the number etigized (plant managers and technicians) blukcol
employees. These are rather often reported to benalwr to coincide with total blue-collar workers,
which may spuriously reflect survey respondentsibitity or unwillingness to provide more precise
information. Indicators based on this variableve uninformative when used alongside or in plafce o
the standard white/blue collar distinction in reggiens such as those reported below.



all countries mentioned in the survey as offshorilegtinations are at much lower levels of
development than Italy.

We define a dummy taking the value one when sorfshaoifing activity is observed, and
refer to such observations as ‘offshoring firmsméng such firms, we single out those that
indicate both that the portion of their sales tisgbroduced abroad includes intermediates (thus
excluding those that offshore only production afished products, and may be motivated by
market proximity considerations rather than by picithn cost savings) and that some of their
offshoring activities are re-imported. We referthese as the ‘restricted sample’ of offshoring
firms. As we shall see, these are slightly morded#nt from non-offshoring firms in ways

consistent with the modeling perspective we projesew.

Table 2 displays the main descriptive statistigsasately for non-offshoring firms and
for offshoring firms. On average, relative to otliems, offshoring firms are about three times
larger in terms of sales and less than three titaeger in terms of employment. Sales per
employee are some 15% higher. This is to a largenexan obvious reflection of the fact that
sales include production performed by the employ#e®reign plants, on which we have no
information. More interestingly, the value added pmployee of offshoring firms is some 2%
higher than that of non-offshoring firms, and tleenfier employ a much smaller share of blue
collar workers Offshoring firms also employ fewer extra-EU workeand the difference is
particularly large in terms of the ratio of immigta to blue collar rather than total employment.
Offshoring is in fact likely to be more prevalenh imature industries that employ
disproportionately more blue collar workers: thrbugpmposition effects, this implies that the
difference in immigrant (prevalently blue-collarpriker employment associated with offshoring
is smaller when normalized by total employment; tlois reason, it will be important in our

empirical work to control for industry effects.

All such differences are larger if the comparigonuses on a “restricted sample” of

firms that offshore only a portion of their manufaing process and therefore perform in their

® The skill composition of the domestic labor fore offshoring firms may well be a reason why
offshoring of manufacturing activities is assoaibteith higher overall labor productivity in generblt
not when offshoring regards service activities (B@wnd Jona-Lasinio, 2007). Services are likely
performed by high value-added white-collar workevithin manufacturing firms. The measured
productivity of (not quality adjusted) labor in destic plants will tend to be higher when production
tasks are offshored, lower when service activiies



domestic plants at least some variable-cost pramtuetctivities. Availability of both immigrant
employment and offshoring information offers a ramgportunity to assess empirically the
relationship between the two phenomena. Our arsalydli be focused on firm-level information.
Market-level interactions will be controlled by pmcial dummies, and technological
heterogeneity by industry dummies. Residual hetredy in productivity and offshoring costs
drives offshoring, and its consequences for emptaymn the theoretical and empirical models

of the next two sections.

3. Production offshoring by heterogeneous firms

The descriptive evidence of Table 2 is consisteith va data-generating mechanism that
associates higher efficiency and stronger ski#nsity to firm-level offshoring decision. In this
section we formulate a model of firm-level decisidhat delivers this implication on the basis of
sensible assumptions. First, we show that sortfrigighly productive firms into offshoring can
be explained if the reorganization of productiorede to take advantage of lower marginal
costs in foreign locations entails fixed costs.dpel; we show that different skill composition
across the domestic activities of offshoring and-nfishoring firms is a natural consequence of
heterogeneous skill requirements of activities thay or may not be relocated by firms that do
choose to offshore some of their production. Inrbet section we will proceed to discuss how

this may bear on the evidence, especially as regargloyment of immigrant workers.

3.1 Firm—level heterogeneity and offshoring

As pointed out by Melitz (2003), a firm’'s intrinsiefficiency bears on its choice across
production and sales modes with different fixed amarginal cost and benefits. In Melitz’s
original contribution, more efficient firms are batable to take advantage of market access, and
more inclined to bear the fixed cost of equippihgmselves to export. In this paper’s context
offshoring is more attractive for stronger firmsat the same time as it makes it possible to tap
into cheaper labor pool and decrease marginal cisésntails higher fixed costs. Substantial
fixed costs may in fact be entailed not only byefgn direct investment in wholly owned plants,
but also by the negotiations and know-how requbigdarms-length outsourcing relationships.

We disregard the distinction between “insourcing®a@utsourcing” arrangements for production



relocation, but allow their costs to be heterogeseacross firms, reflecting organizational rather
than technological features. This implies thatpagiheterogeneous firms within an industry,
the more productive ones will select themselves aftshoring.

To focus on international factor cost differencesstl@e driving force of the offshoring

decisions we wish to characterize, we supposetlieaprice at which products are solcbiﬁs_%,
where g >1 is the elasticity of demandy is an index of demand strength, apddenotes the
firm’s total production independently of where y$ants are located. The demand-strength
parameteb differs across firms but, for a given firm, itirldependent of the production process
and location: thus, offshoring decisions are naellaon product market considerations, such as
foreign market penetration, because output is swidan integrated world market or is
transported back to the firm’s specific nationakked

Production costs (net of transport costs) may autstee affected by offshoring if factor
prices or technologies are heterogeneous acroatidos. We suppose that marginal cost and
average variable cost are independent of scalendi@tional simplicity and to clarify the role of
heterogeneous productivity and offshoring choiaeshie model. The cost of producing an
additional unit of output at firmis denotedk(o;)/p;: it is smaller if the firm-specific productivity
indicator p; is larger, and also depends on whether firmffshores part of its production

activities (indicated by=1) or performs all of it domestically;E 0).
To choose the location and level of productionrafipmaximizing firm with revenue
function byl'% needs to take into account that marginal and figests depend on whether

production is wholly domestic or is partly offshdfeFor eacho , maximization of profits

k(o)

N(y,,0) =by"~ -[f(o,m)+——2y]

" It would be straightforward to allow for non-coast returns to scale under constant elasticitythas
parameter indexing the elasticity of costs to seabdelld have the same implications as a larger dédman
elasticity.

8 This functional specification represents monopicksly competitive firms producing differentiated
goods, but can also be reinterpreted in terms afedasing returns to production at the level offihme.



implies that pricep y; K equals marginal costk(o,)/ p;, times the mark up factar/(c -1).

Output is then

I I g 1 g ! I

wherea, = (bI )"(pi )"'1 is a summary index of firm-specific demand anddputivity conditions.
This index captures heterogeneity due to firm-lelreracteristics that matter for variable costs,
in the same way whether activities are offshoredatr(which of course also matters for variable
as well as fixed costs, as discussed next). Wedisltuss below whether, and to what extent,
such heterogeneity can be observably recoveredtalyfactor-productivity.
In (1) the firm's fixed cost of productiof(o;m) depends on the offshoring vs. domestic
production choice, as well as on other firm-speddictors indexed byn.° To decide whether to
offshore, the firm compares profits across the Whidmestic ¢;=0) and partly offshored(=1)
configurations of its production process.

Offshoring is optimal for a given firm if the urgbst difference implies a large enough

operating profit difference to cover the fixed cddéterence, i.e. if

(a) (k@™ -k©*)> 0% (-1 (f @m) - f O.m)).
Among firms with similar cost structures but hetgoeous competitiveness, only those
whose a, index is sufficiently large as to let additionabfits from lower marginal cost cover

the fixed cost difference. The critical level,

a=exqno? (0 -2/ (f @m) - f @m)))- (k@) -k©)* )/ a], )

depends intuitively on offshoring’s impact on véaita as well as fixed costs. Variable costs
differ across firms according to the productivitydicator p;, and also according to whether

production takes place abroad.

° If demand and productivity are so weak as to inmagative profits for both offshoring choices, thiea
firm should shut down.

1C



To model the relationship between the firm’s offshg choices and costs we suppose
that production involves two distinct stages, dubbBeomponents’ and ‘assembly’ in what
follows. While production of a unit of final outprequires components and assembly activities
in fixed proportions, each of the two stages ofdoiction may use different types of labor in
flexible proportions. For illustration purposes,ppuse two types of labor may be used in
production, dubbed S and U (these indices may & tee mean “skilled” and “unskilled” but, as
discussed below, need not correspond directly tsemfable characteristics of individual

workers). And consider a Cobb-Douglas function@csjcation and lek units of S labor and

units of U labor produce the components3f z” units of output.

If a unit of skilled labor costs and a unit of unskilled labor cosfis a cost-minimizing

. - -1 . - .
firm usesx, :é(l—yyﬁ)y skilled workers andz, :é(l%ﬁ)y unskilled workers to produce the

components of a unit of output, at total cost

sl s b u=[ 20 where )= 0-07). @

We similarly suppose that the production functidx’z ™ implies employment of

- a-1 . . .
X, 2%(17"5) skilled workers andz, :%(1‘7”5)” unskilled workers to assemble a unit of

output. The marginal cost of assembly activitietherefore given, as a function of wages, by an
expression similar to that of equation (3), in terwhA anda rather tharG andy.

The S and U types of labor in this simple model nmaythe data correspond to different
observable skill levels, or to different nationaigins. In general, the skills of migrants differ
from the skills of local workers along more detditimensions than that of the rough indicators
(white and blue collars) available in standard datdeed, recent works on the US show that
even among low skilled workers, specific tasks neqgdifferent sets of skills and that immigrant
workers tend to specialize in manual tasks rath&n in interactive and language intensive ones
(Peri and Sparber, 2007). Empirically, offshoriagelated to employment of immigrants, over
and beyond the variation accounted for by firm-lessaployment blue vs white employment

shares.

For the purpose of analyzing and interpreting thdeace introduced above, the essential
modeling ingredient is a role for immigrant emplagmhin determining how offshoring affects

variable costs. The model suggests that offshasimglated to immigrant employment in that the

11



U workers who are not employed domestically whemesgroduction are relocated are more
likely than others workers to be immigrant. The mixskills across the pools of migrant and
domestic workers is different in ways that are captured by available rough measures of the
skill composition of the work force. Recalling thather firm-specific characteristics, denotad
are allowed to influence the impact of offshoring fixed costs, our empirical work will also
need to identify empirical variables that influertbe largely organizational costs of offshoring,

but do not matter for the aspects that bring imemgemployment into play.

3.2 Observable implications

Some of the model’s empirical implications are olong, and consistent by construction with the
descriptive evidence that motivates our analysiteeaspects, especially those pertaining to the
interplay of employment composition and offshoriage more interesting. They deserve to be
illustrated in some detail, and assessed econaraliyrbelow.

At a given firm, the effect of offshoring on domiestmployment is ambiguous. Relocation of
“assembly” lowers the local labor input requiremearfteach unit of final output, but also
decreases the marginal cost of production and asee the output level in equation (1): thus,
employment may well increase in the “componentdivag that remains domestic. The overall
size of domestic employment is increased by a seffiect, similar to that induced by
productivity-enhancing fragmentation in Grossmad &vossi-Hansberg (2006), and decreased

by a substitution effect.

Figure 1 illustrates firm-level relationships beeme'competitiveness’, employment, and
offshoring. The plots report (as dashed and dditext) theoretical relationships conditional on
whether production is offshored or not. The circlefer to a sample of firms drawn from a
lognormal distribution of competitiveneagmeasured on the horizontal axis of panels A and C
in the figure; to improve legibility, a small amduof unrelated noise is added to the variables
implied by each draw dd). The firms that offshore production are those sdwdraw is larger
than the threshold defined in equation (2). Sinéishoring entails a fixed cost and the
parameters satisfy condition (4), offshoring firlmsve lower marginal costs and, as shown in
panel A of Figure 1, are unambiguously larger imteof production and sales: the selection into

offshoring of exogenously more competitive firmsnferces the positive association between

12



offshoring and production levels induced by thedomwarginal cost of offshored production.

Panel C illustrates the implications of offshorimyitcomes for firms’ domestic
employment levels. Since the lower marginal costrofffshoring firm increases production at
the same time as it decreases its domestic labgquireanents, offshoring is in general
ambiguously related to domestic employment. Fopdrameters used in plotting the Figure, we
see in panel C that at a given level of exogenougpetitiveness offshoring reduces the size of
firms in terms of employment: it increases theresin terms of sales in panel A, but not by
enough to offset the lower domestic labor requimretnad offshored production. But even after
the parameters have pinned down a negative imgdaatfshoring for a given firm’s size, the
model yields an interestingly ambiguous cross-eaeati association between employment levels
and the actual, endogenous offshoring choices wfrbgeneous firms. Since more competitive
(and likely larger) firms selected into offshorihy fixed costs, in panel C the more competitive
non-offshoring firms are larger in terms of empl@nhthan the least competitive offshoring
firms.

As to the observable implications of firm heterogighand offshoring choices, we see in
panel B of Figure 1 that offshoring firms are largeterms of sales, but not necessarily in terms
of domestic employment, and quite intuitively dephigher sales/worker ratios. In reality as in
the model, only some of the firms that operate igiveen labor and product market offshore
production. The model interprets these outcomesrims of heterogeneous firm-level efficiency
or ‘competitiveness,” and predicts that firms tb#shore a portion of their production activities
should be larger in terms of output and sales bay wr may not be larger in terms of local
employment.

The model’s implications for theomposition of employmeate unambiguous if, as is
realistic, the “assembly” production activitiesttihaay be performed offshore use more intensely

the U type of labord < y). Figure 2 illustrates the implications of our nabtbr the relationship

between offshoring, firm size, and employment cosian. Its panel A again illustrates the
basic mechanism whereby the structure of fixed angt marginal costs implies that offshoring
firms produce and sell more than non-offshoring soifine implications of different fixed
offshoring costs are similarly intuitive, and aret shown). The other three panels of Figure 2
illustrate the implications of the model’s explitieatment not only of the cost, but also of the

structure of employment.
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For the parameters used in plotting the figures, ‘#ssembly’ activities candidates for
offshoring are much more U-labor intensive than t@mmponents’ activities that are always
performed in the firm’s domestic plant. Thus, impbC the heterogeneous ‘competitiveness’
indicatora is related to U-type employment (indicated by @s}l in very different ways across
offshoring and non-offshoring firms: for givenoffshoring implies much lower U employment,
but it actually implies ahigher level of S employment (indicated by crosses), bsea
components production is sufficiently more S inteeshan assembly that the offshoring-related
increase of a firm’s sales (in panel A) more th#fsed the loss of domestic S labor entailed by

delocation of assembly.

Panels B and D of Figure 2 relate the level ofsé&ba their and panel A’s vertical axis)
to S and U employment levels, respectively. In p&nehe ratio of (higher) sales to (lower) U
employment levels is much larger for offshoringrf&. In panel C, the ratio of sales to units of S-
type domestic labor is actually smaller when praiduncis offshored, and is not very different
across offshoring and non-offshoring firms: as baotthhese perform domestically the activities
that employ most of their skilled workers, the tielaship between sales and skilled employment
is very similar regardless of whether less skiteirsive activities are performed domestically or

abroad'°

4. Empirical evidence

The structure of our theoretical offshoring modelimspired by the descriptive statistics of
Section 2, as well as by recent advances in magelinelated phenomena, and is therefore by
construction compatible with some key empiricaltdieas. In the data, offshoring firms are
larger, have larger sales/employment and value ddddgloyment ratios, and employ a larger
share of skilled workers in their domestic operaioespecially when offshored production
includes intermediate products to be re-imported assembled, rather than finished products
only. Discreteness of offshoring choices is expdi in this and related models by the fixed

character of cost differentials, which also ratiaes the size differentials across offshoring and

% This paper's model focuses on marginal labor caest$ disregards the labor content of fixed costs,
which is likely to consist predominantly of natiwerkers with characteristics more similar to tho$&
workers than to those of U workers employed inalalg activities. The implications of offshoring fitve
composition of domestic ‘headquarters’ employmentld be qualitatively similar to those we analyze
explicitly.

14



non-offshoring firms in terms of the role of hetgeoeous firm-level competitiveness in
determining how easily marginal cost savings mdgedfthe fixed cost of organizing foreign

production.

In the model laid out in Section 3, offshoring oitskill activities is motivated by cost
savings rather than output market proximity. It niagrease or decrease domestic employment,
but certainly alters its skill intensity. In whatllbws, we assess the statistical significance of
these patterns, and attempt to provide more stalctividence of the model's fit, by specifying
and estimating formal models that make it posdibleontrol for observable heterogeneity across

sectors and geographical location.

To characterize the relationship between offshoand migration, we estimate a system
of two equations. The first one relates the (endogs) offshoring outcome to other observable
firm-level characteristics, including some that aret expected to be directly relevant to
employment skill composition. The second relataestfumented) offshoring information to the

structure of firms’ employment.

4.1 Determinants of offshoring decisions

For our main purpose of detecting linkages betwedernationalization of production and
domestic employment, we adopt the semi-structuppk@ach of instrumenting the offshoring
dummy with variables that plausibly drive offshayibut, for given offshoring, do not directly

influence the composition of employment.

In reality sales, employment, and offshoring dependmnany more firm characteristics
than just intrinsic efficiency. While the theoretidllustrations in Figures 1 and 2 kept those
constant across firms, they are likely to vary asrsectors and local labor markets in the data.
To some extent this heterogeneity may be contrdiedndustry and geographical dummies.
Moreover, it is possible to use the survey’s infation to try and control for additional

dimensions of heterogeneity that may select fimbs ihe offshoring mode of operation.

In the theoretical model, a chief determinant ofiren’s decision to offshore is its

intrinsic ‘competitiveness’, indexed by the firmesjific a variable in the model. Its relevance

reflects the presence of offshoring fixed costsjcivmay in turn depend on firm-specific

organizational features. As Figures 1 and 2 makarclthis variable jointly determines the
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volume of sales, the size and composition of emplayt, and offshoring decisions. In practice,
‘competitiveness’ is not directly observable. Innpiple it could be estimated by standard
production function methods. These are particulprbblematic if, as our theoretical perspective
makes clear, the factor intensity of productiondomestic plants is naturally different across
offshoring and non-offshoring firms. To account f@ndogenous production function
heterogeneity across offshoring and non-offshofirgs, observable variables relevant to that
choice could be used to endogenize selection wisfinto different technologies, and improve
estimation of production function parameters andP TFesiduals. Estimating structural
production functions would remain problematic oross-sectional data, however, since
simultaneity and unobserved heterogeneity woullll Is¢i worrisome sources of bias for the
resulting productivity indicators. In light of thegroblems, we choose to report results based on
an admittedly simple minded approach to TFP estanatontrolling only for capital intensity
on all data pooled in cross-section. We computesiapirical counterpart to the theoretical
factors captured by the modebsindex as the residual from the cross-sectionaimagion of a
two-factor Cobb-Douglas augmented with province éhdligit NACE) industry dummies, to
control for production-function and wage-drivenatenships between firms’ production and

sales.

At the firm level, for given competitiveness andieggi market conditions, the choice
between offshored and domestic immigrant-intengpreduction may also be driven by
heterogeneity of the fixed costs of offshoringiedexed bym in the model of Section 3). Some
of the relevant variation may be observable, adtl@aprinciple: firms located near airports, or
firms whose managers’ previous career includessaar postings, might well find it easier to
set up and control offshore production facilitiehese and other organizational features,
however, can hardly be viewed as completely exoggnsince a firm that finds the offshoring
option attractive for unobservable reasons might al@ose its location or managers so as to
make that convenient. Moreover, our data do nolude location information beyond the
provincial dummies that we include in our speciii@as to control for a myriad of phenomena,
nor do the data offer information about the presigcareer or linguistic skills of managers. The
data do include survey questions meant to singiéamuily firms: we know whether members of
the owner’s family are senior managers, and whetiners employ managers who are not

members of the family. This information can argyaptovide instruments for the purpose of
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detecting the implications of offshoring decisioftss hard to see how exploiting international
production opportunities could have causal effemisthe aspects of manager selection that
reflect family histories and demographic developtadgin our data, non-family managers are
significantly and increasingly likely to be emplalyby older firms). But the presence of family
and non-family managers arguably can affect a irpropensity to offshore production, because
less diversified family owners may well be moreuotant to risk and innovate than the managers
of public firms!* and will affect offshoring costs if external maresare more likely than the
entrepreneurs’ offspring to have relevant skillie substantive implications are similar whether

family matters for the differential impact of offsting on variable or fixed costs.

Like all instrumental variables, the ones we preposay fail to be appropriate.
Specifically, IV regressions may detect relatiopshthat are spuriously driven by technological
differences across firms within an industry, rattiean by the impact of firm productivity and
management on their propensity to offshore. It &tipularly important to entertain the
possibility that family firms may be less innovajhence employ lower-skill (and more likely
immigrant) workers when not offshoring. Indeed fgnfirms in our sample are found to have
lower productivity levels and a lower propensityiinovate. As discussed below, we will seek
support for our results’ robustness in the comparisf results obtained from specifications that
are arguably more or less strongly affected by ispsr unobservable heterogeneity:
comfortingly, the results are very similar wherheit instrument set is used, when immigrant
employment is measured as a share of total ordsllar employment, and when technologically

advanced sectors are included in or excluded flersamplé?
Formally, let the offshoringdS =1 outcome be observed if a latent varial§'>0,

while OS =0 otherwise. We consider specifications for theriatariable in the form

05’ = ag(X)+e | (4)

where g(X;) is a suitable function of a set of firm-level \adies.

' Tucci, Barba Navaretti and Faini (2006) discusw hisk aversion in family firms may increase the
perceived cost of carrying out risky foreign opienas.

2 The relevance of less obvious possibilities is batd assess. Employment of immigrants may ease
internationalization of production: as we shall,de@wever, the relationship in our data is negadivthe
firm level. Attitudes towards immigrants as suditlier than towards offshoring as a cost-savindgegjya
may differ systematically across family-managed afiter firms. For example family-managed firms
privilege (local) employment of (non-immigrant) agVes of the owner, sacrificing profits to soméeex.
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The first and third columns of Table 3 report thsults of the estimation of reduced form

probit models for offshoring outcomes that specgf@/(i) as a linear function of the TFP proxy

for productivity. These regressions indicate thdtshwring is rather tightly related to

productivity proxies in our data. The other twouwuohs of Table 3 specify(X,) as a linear

function of the arguably relevant determinants ftglwring decisions introduced above, namely
the presence of family members and of others infithes’ top management. The explanatory
power of these organizational indicators is alsky \regh: the significantly negative coefficient
of the FF dummy indicates that the presence ofnailfamember reduces the management’s
propensity to offshore production, while the presewf external managers has the opposite
effect. The two indicators are imperfectly correthtin our data: about a fifth of firms report
employment of a single manager (and about one foeight reports zero managers), but while
the number and the share of external managerssivaty related to the size of the firm, firms
of all sizes may or may not employ non-family magrag among the firms that employ a single
manager, for example, about a fifth report thatgleson is not a member of the owner’s family

(or the owner herself).

4.2 Offshoring and immigrant employment

This evidence reported in the previous subsect@onsistent with our theoretical model’s focus
on offshoring decisions driven by firm-level compeeness and/or by determinants of
offshoring costs. In the model, offshoring in tarffects the skill composition of employment, in
that the activities which remain in the domestiardoy have higher skill requirements than those
that may be performed abroad.

To assess the extent to which offshoring and tiseiltiag skill intensity of domestic
activities account for the national origin of eafitm’s employees, we estimate regressions
relating the share of migrant workers on total veosk to off-shoring. To assess the realism of
this implication we run regression in the form

L

(T]) = PO +v, ()

where the dependent variable is the ratio of fer@mployees to total or blue collar employment

in the domestic operations of surveyed firms. Gnrtght hand side, the coefficiefit measures
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the relevance of offshoring in those respects.
If a single exogenous ‘competitiveness’ charadieridetermined all aspects of firm

heterogeneity, the offshoring indicatdd§ would be uniquely determined by firm-level

efficiency. As mentioned, however, more than onenetision of relevant heterogeneity
determines offshoring and employment in realitye farameter of intereg# can be estimated
consistently by OLS only if the unobservable deieants relegated to the error terms of (4) and

(5) are not correlatedE(g,v;) =0. This however rules out the plausible possibilibhat

unobserved firm characteristics may jointly affélse skill structure and nationality of the
workforce and management’s inclination to offsholg. for example, entrepreneurs who
discriminate against immigrant workers also like toternationalize their activities,

thenE(g,v,) <0 and the OLS estimates @ will be biased downwards. More generally, the bias

will depend on the correlation between the unoleaes in (4) and (5).

To try and disentangle structural mechanisms frarohsspurious relationships, we
estimate (5) by instrumental variables (IV), usihg predicted propensity to offsho@§ from

the reduced-form relationship (4) to instrument tieserved offshoring outcom&.Table 4
reports the results of OLS and IV regressions efghare of immigrants on total workers on
observed offshoring (OLS) and on instrumented a@ffsty (1V), using province and two-digit
industry dummies to control for the effects of teclogical differences in the skill intensity of

production activities and of locally determined wal{f

As predicted by the model the estimated coefficiehtthe offshoring prediction is
negative in all specifications, and the effecttrsrsger when estimated on the ‘restricted’ sample
of firms that we expect to conform more closelyotg theoretical perspective. In that sample,
the model predicts an effect of some 15 percenfagats in the share of immigrants in
employment. The point estimate is much larger tt@nsimple average difference documented

in Table 2 (2.3 percentage points), which is peliuby composition effects, and also larger than

3 While the data do not deny the relevance of oodpetivity-based explanation to individual firms’
offshoring decisions, it is of course impossibleul® out uncontrolled endogeneity bias. EggerBgger
(2003) use a formally similar approach to indudéyel data, and model heterogeneity in terms of
offshoring costs and incentives proxied by varialdecluded from the determinants of employment's
skill intensity.

4 We report results of linear regressions. Spedifioa that account for the limited range of the
dependent variable yield essentially identical itssu
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the OLS coefficient of table’s controlled regressi@.2 percentage points). These two values

also lie outside a standard 5% confidence integoatktructed around the IV point estimate.

The fact that coefficients are larger in absoluaig when estimated by IV may reflect
attenuation bias, or it may indicate that the ueolable (and unrelated to TFP and
organizational instruments) component of what daeitees decisions to offshoring choices is
positively related, at the firm level, to the umgictable inclination to hire immigrants:
entrepreneurs who for some reason prefer to outsotheir activities abroad also, for
unexplained reasons, prefer to hire foreign work&@ssmentioned above, neither estimated TFP
productivity and family-management indicators aegdnd suspicion in the role of instrumental
variables. Since all IV models are exactly ideatfiwe do not offer evidence on the validity of
the assumed orthogonality conditions. Since th&ungents may be problematic for different
reasons, however, it is therefore comforting tal fthat 1V results are broadly similar when
either set is used. Standard errors are smallenwhbebinary proxies for “family firm” are used
as regressors in the reduced form for offshoringsoAthese instruments are stronger, as

documented by the weak instrument test statistigsrted in the table.

In Table 5 and 6 we perform two important robussnelsecks. In particular, Table 5
summarizes the regression results obtained byiatsyy the sample only to those firms which
operate in low-tech industries. This is importamtcontrol for the possibility that some of our
findings may be spuriously driven by the fact tfaahily firms are less likely to innovate within
a given industry, and do not adopt new technolotfies affect both the skill composition of the
work force and offshoring costs. In sectors wittaler opportunities for process innovation this
element of the data generating process, which wimyalidate use of family firm dummies as
instruments, is likely to be less relevant thant-saving-oriented decisions to produce abroad.
Comfortingly, all our results are virtually unaker if the sample is restricted to low-tech
industries: if anything, we even find a strongelhed less precisely estimated, negative

relationship.

The negative coefficient estimates reported in @ablmight reflect another omitted
variable problem. The share of migrants on totatkers might depend on additional firm
technological characteristics that are not fullptaaed by the set of two digit industry dummies,
for instance the share of blue-collar workers dalteaorkers. This would bias not only the OLS

estimates, since blue-collar worker intensity ely to be correlated with both the share of
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migrants on total workers and the offshoring decisbut also bias the IV estimates if the share
of blue-collar workers on total workers is not aglenal to our set of instruments: the skKill
composition of a firm’s labor force may well be dngally related to its productivity, and it is
also possible (as just mentioned) that family firerge less inclined to adopt skill-intensive
technologies. Under the reasonable, albeit untiesstabsumption the all migrant workers in our
sample are blue-collar, this problem can be cireemed using the share of migrants on total
blue-collar workers as dependent variable. As showmhable 6, all our previous findings are

confirmed in this specificatiofr.

5 Concluding comments

This paper has explored the relationship betweé&haofing of production and employment of
local, possibly immigrant workers. Aiming to chaexrize how firm-level mechanisms may
induce positive or negative covariation between tlwe phenomena, we have focused on
heterogeneous firms’ profit-maximizing discrete ickoof whether to offshore production. Our
theoretical framework, inspired by recently develdpmodeling approaches, delivers intuitive
implications for the amount and composition of dstiteemployment. In a large sample of
Italian firms we estimate economically sizable atatistically significant relationships between
offshoring decisions, which in turn bear on thempensity to employ foreign-born workers, and
such firms’ characteristics as indicators of prdoty and of managerial structure: firms that
are less productive and/or are managed by the ofanely’s members are less likely to offshore
production, and more likely to demand immigranoiab

These results are interesting in the context ofengeneral issues facing manufacturing
industries in Italy and other high-wage countrigs.our theoretical framework, firms choose
whether to outsource production to countries whalper is cheaper, or hire similar immigrant
workers locally. Both choices preserve (to someemtyt the country’s manufacturing
competitiveness. Immigration can provide a suitdd@al supply of labor, and fragmentation of

production and relocation to cheap labor countress give firms sufficient competitive leeway

15 Alternatively we could include the blue collar mkers to total workers ratio directly in the
specifications reported in Table 4. Unreportedasgion results show that the inclusion of thisitaatthl
variable does not alter any of our findings. Thjgproach of course is not robust to the plausible
endogeneity of skill intensity.
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to maintain part of their local activities. The ileptions of offshoring for factor-income
distribution and for efficiency are similar to tleosf other forms of economic integration driven
by wage and factor endowment heterogeneity. Offsjodepresses domestic employment
opportunities for some types of workers but, asgested by Grossman and Rossi-Hansberg
(2006), it can however foster overall employmergation through its productivity-enhancing
effects. Allowing easier immigration can reduceenives to offshore production to cheap labor
countries, while immigration pressure can be ingedaby policy actions meant to reduce the
incidence of offshoring. Less intuitively, polici#isat improve domestic firms’ competitiveness
can increase the incidence of offshoring, sincér@enger market position makes it easier for
firms to overcome fixed organizational costs anpl@x foreign locations’ lower marginal costs.
In order to flesh out these and other policy imgdiiens, further research should proceed to
bring our theoretical and empirical results to bearmarket-level evidence. Embedding our
firm-level theoretical relationships in structunadodels of local labor markets, focusing in
particular on a fuller analysis of relationshipgvieen the skill level and national origin of
workers, will make it possible to assess how heiemneity not only across firms, but also across
provinces and sectors may bear on the extent tohwhimigration may bid down the wages of

substitutable native workers with equivalent skiled affect incentives to offshore production.
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Data Appendix
Sample selection

The 2004 release of the Capitalia-Unicredit suriretudes information on a sample of 4289 Italian
manufacturing firms. All firms with more than 50fhployees are included whereas firms with less than
500 employees are selected with a stratified sammptiethod. We removed from the sample firms with
missing or non-manufacturing activity codes. Fumtihare, we removed those with missing values on
balance sheet data, on work force composition (mpre$1.1) and on offshoring activities (question
D3.1). Finally, we also excluded firms with TFP Idwe the 0.5 or above the 99.5 percentiles of the
overall distribution. Our final sample is made UB@81 observations. Table A.1 reports the distrdyu

of firms by size-classes before and after our éfeaprocedures.

Table A.1. Employment distribution before and after the cleaning, %

Before After
11-20 22.15 21.80
21-50 29.54 31.31
51-250 36.93 38.90
251-499 5.27 4.63
>500 6.11 3.35

Variable Definitions

Offshoring Dummy (OS): in the questionnaire (question D3.1) each firm lsedg0 answer whether it
currently performs a portion of its manufacturirngities in another country. Our dummy is set dqoa

1 is the answer is yes and 0 otherwise.

Number of employees (L): average number of employees (question B1.1.6) threethree year period.
Sales, value added, fixed capital (Q, Y, K): three-year average of balance sheet entries.

Share of blue collar workers (Lg/L): ratio of blue collar employees (B1.1.5.1+B%.2) to total
employment (B1.1.6).

Share of extra-EU workers (Lg/L): ratio of extra-EU workers (B1.1.6.4) to total empitent (B1.1.6).
Share of extra-EU workers on blue collar workers (Lg/ Lg): ratio of extra-EU workers (B1.1.6.4) to
blue collar employees (B1.1.5.1+B1.1.5.2).

Industry Dummies. these take the value 1 (zero otherwise) for fimh®se main production activity is
in each of 21 NACE two-digit industries (15+1600€fl, beverages and tobacco; 17 - textiles; 18 -
clothing; 19 - leather; 20 - wood; 21 - paper prddp22 - printing and publishing; 23 - oil refigin24 -
chemicals; 25 - rubber and plastics; 26 - non-mmiakrals; 27 - metals; 28 - metal products; 29n-n
electric machinery; 30 - office equipment and cotep) 31 - electric machinery; 32 - electronic miate
measuring and communication tools, TV and radio: B8dical apparels and instruments; 34 - vehicles;
35 - other transportation; 36 - furniture).

HT Dummy: takes the value of 1 if the firm operates in @idTech industry and O otherwise. The
following NACE two-digit industries are classifies HT: 24 - chemicals; 29 - non-electric machinery;
30 - office equipment and computers; 31 - eleatnechinery; 32 - electronic material, measuring and
communication tools, TV and radio; 33 - medical agfs and instruments; 34 - vehicles; 35 - other
transportation.

Provincial Dummies. these take the value 1 (zero otherwise) if theiatnative headquarters of the
firm is located in each of the 103 provinces olylia the 2001-03 period.
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EM dummy: takes the value 1 if the firm has external sem@nagers (35.3% in the full

sample), zero otherwise.
FF dummy: takes the value 1 if the owner or a member of amilfy has a senior management
position in the firm (70.5% in the full sample)raetherwise.
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Table 1: Descriptive Statistics, all firms

Mean Std.dev. 1stQ Median  3rdQ
Sales (Q) 24.8 78.6 4.4 9.5 19.8
Value added (Y 6.1 18.1 1.0 2.3 4.8
Employees (L  106.5 2585 23.0 46.6 96.0
Sales/Employees (Q/L) 0.244 0.225 0.129.185 0.289
Value added/Employees (Y/L) 0.052 0.026 0.03®.047 0.061
Share of blue collar workersglL) 0.671 0.184 0.593 0.711 0.795
Share of extra-EU workers on total workerg/(l)  0.038 0.080 0.000 0.000 0.043
Share of extra-EU workers on blue collar workerdl(k) 0.057 0.119 0.000 0.000 0.065

Note: All statistics are computed for 2001-03 urghded average data on the full sample of 3281sfiwith the exclusion
of (Le/Lg) which is computed on 3232 firms since 49 firmsldee not to employ blue collar workers. Salesygaddded
and their ratios are in million Euros.

Table 2: Descriptive Statistics, non-offshoring vs. offshoring firms

Non- Offshoring, Offshoring,
offshoring  full sample restricted
Observations 3034 247 124
Sales (C 21.9 60.5 63.6
Value added (Y 54 15.0 14.6
Employees (L 94.1 258.4 269.7
Sales/Employees (Q/ 0.241 0.279 0.319
Value added/Employees (Y 0.052 0.053 0.055
Share of blue collar workers on total workerg(l) 0.675 0.623 0.586
Share of extra-EU workers on total workers/[(l) 0.039 0.026 0.016
Share of extra-EU workers on blue collar workergdl(k) 0.058 0.039 0.026

Note: All statistics are computed for 2001-03 urgived average data. Sales, value added and tkies exe in million
Euros. The restricted sample of offshoring firmgledes firms that declare both to offshore only geduction of
finished products (question D3.2.1) and not tomeert the offshored production (question D3.2.5).
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Table 3: Reduced form probit model for offshoring

Observatios Fullsample Fullsample Restrsample Restrsample
Estimationmethod Probit Probit Probit Probit
Dependentariable (O O (O O

TFP 0.131(0.07) 0.179(0.08)

Family Firm (FF) Dummy -0.146(0.08) -0.278(0.09)
ExternaManage(EM) Dummy 0.660(0.08) 0.593(0.08)
Industrydummies [0.00] [0.00] [0.00] [0.00]
Provincialdummies [0.12] [0.12] [0.36] [0.27]
Pseudd? 0.146 0.192 0.162 0.207

OS= Ocorrectpredictiors 0.996 0.992 0.998 0.996

OS= 1correctpredictiors 0.057 0.089 0.048 0.064

Note: Robust standard errors in round bracketsal®eg of the null that each set of coefficientegsal

to 0 in square brackets. The number of observatimesl is smaller than original sample sizes since
offshoring is predicted perfectly by province dumimyall provinces where all firms have no offsharin
activities. TFP is computed as the residual frtwe ¢ross-sectional estimation of a two-factor Cobb-
Douglas augmented with industry and provincial duesnThe FF dummy variable equals 1 if the owner
or a member of her family has a senior managemesitipn in the firm (70.5% in the full sample) and
zero otherwise. The EM dummy variable equals heffirm has external senior managers (35.3% in the
full sample) and zero otherwise.
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Table4: Modelsfor the share of extra EU workerson total workers

Full sample

Observations 3281 2759 2759
Estimation method OLS IV (TFP)

(FF and EM)
Offshoring (OS) -0.014(0.004) -0.080(0.050) -0.106(0.026)
Industry dummies [0.00] [0.00] [0.00]
Provincial dummies [0.00] [0.00] [0.00]
Weak Identification Test Statistics 17.19 53.02

Restricted sample

Observations 3158 2475 2475
Estimation method OLS IV (TFP)

(FF and EM)
Offshoring (OS) -0.022(0.004) -0.155(0.068) -0.150(0.044)
Industry dummies [0.00] [0.00] [0.00]
Provincial dummies [0.00] [0.00] [0.00]
Weak Identification Test Statistics 7.26 19.95

Note: See Table 3. The prediction from the offshgrquations in Table 3 are used as instrumerthéor
offshoring dummy in IV estimates. The reported kvietentification test statistic is the Kleibergeadp
(KP) statistic. This can be considered as the bskexdasticity robust analog to the more standaagj@r
McDonald (CM) statistic. Critical values for thePkstatistic have not been studied, however Bauah et
(2007) suggest 16.38 for a maximal IV size of 1896 for 15% , 6.66 for 20%.
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Table5: Modelsfor the share of extra EU workerson total workers

Full sample (low-tech industries only)

Observations 2313 1895 1895
Estimation method oLS IV (TFP)

(FF and EM)
Offshoring (OS) -0.020(0.005) -0.081(0.049) -0.143(0.039)
Industry dummies [0.00] [0.00] [0.00]
Provincial dummies [0.00] [0.00] [0.00]
Weak Identification Test Statistics 17.62 29.99

Restricted sample (low-tech industries only)
Observations 2230 1684 1684
_ v

Estimation method OLS IV (TFP)

(FF and EM)
Offshoring (OS) -0.028(0.005) -0.149(0.067) -0.209(0.075)
Industry dummies [0.00] [0.01] [0.01]
Provincial dummies [0.00] [0.00] [0.00]
Weak Identification Test Statistics 7.15 10.72

Note: See Table 3. Predictions from the offshosggations in Table 3 are used as instrument for the
offshoring dummy in IV estimates. See note to Tabfer interpretation of the Weak Identificationste
Statistics.
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Table 6: Modelsfor the share of extra EU workerson blue collar workers

Full sample

Observations 3232 2715 2715
Estimation method OLS IV (TFP)

(FF and EM)
Offshoring (OS) -0.021(0.006) -0.047(0.067) -0.121(0.039)
Industry dummies [0.00] [0.00] [0.00]
Provincial dummies [0.00] [0.00] [0.00]
Weak Identification Test Statistics 16.46 51.60

Restricted sample

Observations 3111 2434 2434
Estimation method OLS IV (TFP)

(FF and EM)
Offshoring (OS) -0.030(0.006) -0.144(0.082) -0.185(0.065)
Industry dummies [0.00] [0.00] [0.00]
Provincial dummies [0.00] [0.00] [0.00]
Weak Identification Test Statistics 7.01 19.05

Note: See Table 3. Predictions from the offshosggations in Table 3 are used as instrument for the
offshoring dummy in IV estimates. See note to €abfor interpretation of the Weak Identificationst

Statistics.
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FIGURE 1: lllustration of the model’s implications for theift distribution across firms of
exogenous strengtha(), sales, domestic employment, and offshoring. @iogram that plots
these figures use the following parameter get0.1, y=0.66, 0 =1.5; G=10,A=1;
f@-f©0)=2; w,=0.4,w,=0.3w, =0.5w,.=0.1. The firm-level productivity indicators

are a sample of 275 independent draws from a legaladistribution with log mean 0.8 and log
standard deviation 0.3, whose density is plottggkinels A and C (for illustrative purposes, not
to scale).
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FIGURE 2: lllustration of the model’s implications for theit distribution across firms of
exogenous strengtha(), sales, domestic employment of different tyesl offshoring. The
parameter values are the same as in Figure 1.
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