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Executive summary

It is a widespread concern that the increasinglugroent of EU firms into GINs may erode the
knowledge base of the EU economy (the so-calletdowing-out’) and cause long-term negative
effects on competitiveness and employment. But @wion research have highlighted that
internationalisation of R&D and innovation can alsve on important positive impact in terms of
reverse technology transfer, improved market aceesshigher efficiency which would in turn

boost competitiveness and growth of the EU economy.

This WP aimed at addressing these long-run effette offshoring of innovation for the EU
economy. To this end, research has been carriebablitat the theoretical and empirical level. The
latter made use of both case studies and econamegthods at the level of the firm and, in order
to achieve a more comprehensive understanding efatigregate effects of the offshoring of
innovation in the EU, we also carried out an ecoetim investigation at the sectoral and regional
level. Overall, results from rigorous economic geak do not support the pessimistic view. Our
different perspectives, methodologies and unit médlygses suggest that the involvement of EU
firms, regions and sectors in R&D and innovatiotivitees abroad does not lead to significant
decrease in R&D, nor productivity, profitability @demployment at home. On the contrary, we find
that EU regions which are home to MNC engaging &DRactivities abroad, experience a higher
productivity growth, thus a better long run progpecgrowth, than less outward oriented regions.
In details, our results can be summarized as fallow

1. As far as theory is concerned, we built a modebwofsourcing, innovation networks and
growth which addresses the complex issue of thelitonal success of project net- works
focusing on a special reason why innovation netw@kse, namely to serve the needs of
fragmented production. From this angle, causatioesgfrom the decision to outsource
production to the emergence of innovation netwovksch allows us to study the conditions
under which the static gains driving the outsowgcehoice may also be associated with
dynamic gains due to faster innovation and growthso doing, a dynamic model in which
fragmented production (“outsourcing”) and completaen innovations (“innovation
networks”) may arise simultaneously due to gairmmfrspecialization. It is shown that
complementary innovations, made possible throudghooucing decisions, are more likely to
foster growth in Schumpeterian Mark | sectors, whiertical integration does so in
Schumpeterian Mark Il sectors.

2. Based on the case studies carried out for WP5 délUtBased MNEs in ICT, automotive and
agro-food industries, we assessed whether offshR&dd complement or substitute R&D at
home. We gather that in the case of the ICT ingudinth substitutability and
complementarity between R&D in North and South ¢oes occur. The strategic R&D that
requires specialised know how and high investmardgscentralised, mainly at HQ locations,
in other European locations outside the HQ andh@ ©S. The applied research and
application, and engineering are dispersed antbaated near their important markets. In the
case of automotive and agro-food industries we rolesa greater degree of substitutability
rather than complementarity, but still substitutiand relocation of R&D from Europe to
other markets is rather limited. Therefore, theecgtsdy evidence supports the hypothesis that
the off-shoring of R&D should not lead to ‘hollovgrout’ EU knowledge base and causing
reduction in employment, but rather can concur vather factors in leading to long term
growth.
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Based on an econometric analysis on 365 firms ftéfép EU and Japan we analysed the
relationship between the extent and geographicagpoé innovative activities abroad and the
market value of those firms. We measured the extémtffshored innovative activities by
means of the number of patents granted to foréiigrates of the sample companies and the
spread of such activities using the number of aoesmtwhere a firm has been granted such
patents. Our measure of firm market value is thieiT®@. Our results are consistent with the
idea that better performing firms are more likeby dffshore innovation, but this does not
seem to affect significantly their profitabilityn bther words, R&D offshoring does not cause
any significant hollowing-out of MNCs knowledge baand profit potential

The previous results are based on a relatively Ismainber of large firms (although
accounting for a large share of R&D in the EU almbwhere), so they may fail to provide
evidence on the effects at the more aggregate.l@¥rls, given the relevance of regional
policy within the EU, we carried out an econome#imalysis at the NUTS2 level. We believe
that at this level of analysis we can gather ndy time benefits or costs accruing to the firms
involved in R&D offshoring, but also on other firmsuch as their suppliers and competitors,
which could benefit from the (positive or negativeXternality. To this end we collected
information on the number of cross-border investmé€hoth within and outside Europe) of
MNCs based in each of the NUTS2 regions and thasa foreign MNC incoming in the
region. We then related this measures of inwardarndard FDIs to the productivity growth
of each region, controlling for a number of courdirnyd regional characteristics. Our results
suggest that offshoring regions experiment highiedypctivity growth, although this positive
effect fades down when the extent of offshoringois large. Conversely, incoming MNCs
contribute to boost a region’s productivity, butyowhen the number of investments is large
enough. Exploiting the information on the type ofidty carried out by MNCs abroad, we
were able to measure the extent of R&D offshoripdeh) MNCs in each NUTS 2 region and
find this is positively and significantly associateith regional productivity growth

Using novel and comparable data for nine EU15 mesnlozer the last decade for 20
industries, which span both the manufacturing duedservices sector, we have estimated the
effect of service offshoring in general, and offishg of R&D in particular, on employment.
Following previous works, we measure service offsigpas the share of imported private
services in the industry’s total purchases of mestiate inputs. The results show that the
effects are very small and, if anything, weakly ipes. The aggregate results are almost
entirely driven by offshoring of business servicié® largest category in Europe; financial,
computer, and R&D service offshoring have insteadligible impacts on the employment
level. Finally, we do not find negative effects any groups of workers; rather, our results
suggest imported services to complement with damesorkers with higher skills. The
analysis also reveals that service offshoring doutes to making labor demand more elastic,
but the economic magnitude of the effect is foundbé small also in this case. However,
results seems somewhat differ across countriescobmtries with weak labour market
regulations, labor demand may be adjusted morébfieky firms, and the effect of service
offshoring may end up being larger as a result.si3ent with this argument, we find that
service offshoring raises labor demand elasticityy on countries with weak regulations.
Using the available information on workers’ skilisg also find that in these countries the
effect is almost entirely borne by unskilled worker
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1. INTRODUCTION ?2

Research and Development (R&D), together with othere business activities, is usually
centralized at the firms’ headquarters in the hamentry (Patel and Pavitt, 1991; Narula, 2002;
Belderbos, Leten, and Suzuki, 2010), but in thedasades research has documented an increase in
the internationaliazion of R&D and inventive actyv{Guellec and van Pottelsberghe de la Potterie,
2001; Picci, 2010), which was at first mainly metied by the need to better exploit existing home-
based advantages (i.e. by adapting existing predadireign markets needs), while more recently
the need to source complementary assets, taledtscampetences abroad also became an important
motive (Cantwell, 1995; Kuemmerle, 1999; Patel &fedja, 1999; von Zedtwitz and Gassmann,
2002; Le Bas and Sierra, 2002; Narula and Zanf@®@52 Manning, Massini, and Lewin, 2008;
Dunning and Lundan, 2009; Ambos and Ambos, 201kijs ®ffshoring of R&D activitie3 is part

of the broader emerging phenomenon of Global IntionaNetworks (GINs), where domestic and
foreign R&D labs (as well as production and markgtdepartments) of multinational and non-
multinational firms interact within and across fgnboundaries for the global generation and
diffusion of innovation (Ernst, 2002, 2011; Barnaadd Chaminade, 2011). The trend towards
locating R&D activities abroad have raised concéhas the knowledge base of advanced countries
may be ‘hollowed out’, worsening their relativeamational competitivenegsAt the same time,
economic research have highlighted the potentiaktis of offshoring R&D in terms of reverse
technology transfer and increased competitivenelsrae.

1.1 Outsourcing, complementary innovations, and growth

The decision to outsource is often driven by thedn&o reduce costs, save time, and enhance
flexibility. This allows firms to concentrate on taties in which they benefit from some
competitive advantage. Given the complexities adaiés technologies. and supplier chains,
outsourcing is no longer a concept limited to mantifring and services (Sabel, 1994; Helper et al.,
2000). Today, subcontractors are involved in dessgnes, doing critical R&D, and have become
central in efforts to improve quality. The key tstin competitive advantage in the global market
tends to increasingly hinge on the utilization oéativity and skills of specialized workers and
engineers around the world. In particular, singlen$ in industries experiencing a rapid
development of technological progress and knowlatiggibution no longer possess the necessary
skills to produce significant innovations in aleas of progress (Powell and Brantley, 1992; Powell
et al., 1996; Hagedoorn and Duysters, 2002). Sircchrastances have led to the rise of networks as
the locus of innovation to create the crucial splemed knowledge necessary to improve firms’
competitive position. Outsourcing has created aketdior complementary innovations giving rise
to a complex network of innovators, i.e. “globahavation networks” (GINs). This has been

2 This report has been edited by Davide CastellanClntro Studi Luca d’Agliano (email: davide.castel@unipg.i},

with contributions from Lukasz Grzybowski, Aliredaghavi and Gianmarco Ottaviano for FEEM, Vandaijal@nd
Pari Patel for SPRU (UoS) and Rosario Crino fort@e8tudi Luca d’Agliano.

% [R&D] Offshoring is defined as the location or nisder of [R&D] activities abroad. It can be doneeimally by
moving services from a parent company to its foreddfiliates (sometimes referred to as ‘captive’ ‘mrhouse’
offshoring), or to third (unrelated) parties (reéxt to as international or offshore outsourcing)@IM\D (2006). Due
to data limitations, the analysis carried out iis tliork will refer to ‘captive’ R&D offshoring only

‘4 See, forexample, Lieberma(R004) for the US, anKirkegaard(2005) or Pro InndEurope (2007)dr Europe.
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possible through a simple division of labor, whiohturn has instigated a division of knowledge
creation. Against this background, lies the questitnether the success of project networks can be
taken for granted in all sectors and under alluciistances. There are good reasons to suspect that
may not be the case as the role of innovation irdening growth, performance, and hence
industrial dynamics differs greatly across sect@fihin this project we address the complex issue
of the conditional success of project networks frarapecific angle focusing on a special reason
why innovation networks arise, namely to serve nieeds of fragmented production. From this
angle causation goes from the decision to outsoproduction to the emergence of innovation
networks, which allows us to study the conditionsder which the static gains driving the
outsourcing choice may also be associated withrmdingains due to faster innovation and growth.
In so doing, they develop a dynamic model in whigtgmented production (“outsourcing”) and
complementary innovations (“innovation networks”pynarise simultaneously due to gains from
specialization. Their aim is to not only explainahsectoral differences contribute to organizational
form, but also capture the dynamic growth aspegtslibcussing how these sectors could evolve
over time. In order to study the interaction betw@&em organization and innovation, propose an
analytical framework that combines some key featwketwo well-established approaches to the
study of economic growth on the one side, and thenbaries of the firm on the other. As in
Grossman and Helpman (1991), the situation is nrnghich firms enter the market by buying the
blueprints of horizontally differentiated producteveloped by independent labs. These are
perfectly competitive and finance their R&D acti@d in a perfect capital market. While blueprints
are protected by infinitely lived patents, techmptal knowledge is not fully appropriable giving
rise to learning externalities that reduce the @dsSR&D as experience in production cumulates
through time. Differently from the dynamic model Gfossman and Helpman (1991) but in the
wake of the static model of Grossman and Helpm@&®Z®, production processes come in two
types: vertically integrated and fragmented (“outsong”). These processes are split in two stages:
upstream intermediate production and downstreaal issembly. Integrated production as well as
each stage of fragmented production require their blueprints. Hence, firms enter the market as
vertically integrated firms, intermediate suppljeasd final assemblers by buying the corresponding
blueprints. There are no economies of scope invatian, so upstream and downstream blueprints
are created independently. There are, howeversdem specialization in terms of production as
fragmentation is more efficient than integrationhi\&' integrated production processes are less
efficient, they are, nonetheless, ready to run euthadditional burdens for the firms acquiring the
corresponding blueprints. Fragmented processes iastead, search- ing and matching frictions
between intermediate suppliers, and final assemblemwell as customization costs. The three types
of blueprints also face different technological ogpnities (as captured by relative R&D costs),
which therefore play an important role in determgnfirms’ organizational choices as in Malerba
and Orsenigo (1996, 1997).

Fragmented processes also incur contractual fnstes additional relation- specific investments are
required in order to make matched upstream and dstmeam blueprints perfectly compatible with
each other. The underlying idea is that full coniplitiy between upstream and downstream
blueprints requires reciprocal customization, whfgins are willing to incur only after being
matched. As in Grossman and Helpman (2002), we rtrekeealistic assumption that contracts are
incomplete due to the lack of ex post verifiabildf the quality of deliverables by third parties,

® In particular, the contribution by Alireza Nagh4alireza.naghavi@unibo)iand Gianmarco Ottaviano at FEEM. See
Naghavi and Ottaviano (2010).
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which implies that relation-specific investmentsegrise to hold-up problems. The core our results
is that, albeit demonstrating a channel throughctvtthe outsourcing of production may breed
innovation, their model reveals a tension betweba static and dynamic implications of
outsourcing that prevents this from always beirggdase. The reason is that the production decision
is made weighting the higher searching and contigatosts of outsourcing against the missed
specialization gains of vertical integration. Indming, it does not take into full account its efte

on theincentives to innovate. As a result, the staticngairom specialized production may
sometimes be associated with a slow down of innowand growth. In particular, outsourcing is
chosen and accelerates growth when there are stibstgains from specialization and the
bargaining power of intermediate suppliers andlforaducers reflect the relative incentives of labs
to create the corresponding blueprints. When thishe case, search and hold-up frictions are
minimized. Thus, when specialized intermediate Baggphave a larger role in innovation than final
assemblers, a higher supplier bargaining power nnoatsourcing relation induces growth.
Examples of such sectors can be found in Sche®&2)1which identifies sectors that in the United
States are net sources of R&D for other sectorsipeders, instruments), and sectors that are net
users of technology (textiles, metallurgy).

1.2 R&D offshoring and productivity

Aggregateproductivity dynamics can be explained by changeprinductivity at the level of the
firm (the within-component of productivity growthdnd by reallocation of resources across
incumbents and through entry and exit (the betwsmmponent) (Bartelsman and Doms, 2000).
The literature on the effects of R&D offshoring Hasussed on the within-component, and has
provided already a certain amount of empirical emk at the firm-level (see section 2.2). R&D
offshoring increases firmgroductivity by augmentingheir stock of knowledge. The growing
need for enhancethnovation caphility is leading firms to expand technology sougiand
interactionwith different and geographically dispersed actors (Narula and Zagf#05). On the
one hand, R&DOabsabroad are needed to be able to quickly and effegtadapt products the
needand specificities of locaimarkets. Eventually, innovatiatheveloped for the local markets
canbe decontextualize@nd become part of the knowledge base ofnthudtinational firmsand
exploited elsewhere Zanfei (2000). On the othedh&®&D offshoring is needetb gain access to
crucial inputs such as knowledge and technologmplementaryo thosedeveloped at home, as
well as and highly qualifiedand/orlower cost R&Dpersonnel(Manning, Massini, and Lewin,
2008; Cantwell, 1995; Chung and Yeaple, 2008; Pugad Trefler, 2010). However, R&D
offshoring does not necessarily impglgat knowledgeand productivity at home increase. First,
offshored labs need to be able to actuabgractknowledge from foreign locations, and this may
need time anthvestmentsn orderto establish relations with actors in the hipstovationsystem
(Narula and Michel, 2009). Second, the firm mustab&e to manage reverse knowledge transfers
(from the offshored labs back to theadquarterand the rest of the company), which may require
the adopion of sophisticatednechanisms for thdisseminatiorandintegrationof bothexplicit
and tacit knowledgéGuptaandGovindarajan, 2000).

One less explored chanrtroughwhich R&D offshoring can affect aggregaieoductivity in the
home region ighroughthe reallocation of market shares. Asratterof fact, theoreticaland
empirical work tend to agreatoffshoring allows to seinore,thanks to the fadthatoffshoring
firms can chargéower prices ormadapt productso local needs(Grossmarand Rossi-Hansberg,
2008; BarbaNavaretti, Castellaniand Disdier, 2010). Providedhat offshoring firms are the
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relatively moreproductive ones (Helpman, Melitz, and Yeaple, 2004), regiongroductivity
would increase even in the extrero@sewhere no firm increases its owproductivity, simply
because offshoring firmacreaseheir marketshare.

R&D offshoring may also have indirect effects oe groductivity, size andertry/exit of other
firms in the home region. This mechanism is simiiarthe spillover effects which has been
analysed at length with reference to inward FDI fordign-owned firmgCastellaniand Zanfei,
2006). By opening R&D labs abroathultinationalfirms may close down activities in the home
country,thusdisruptinglinkages with local firmsand institutionsThis shrinks the activities of
local firms, which mayultimately be forcedto exit. Alternatively, if R&D offshoring enables
some reverse knowledgeeansfer, domesticounterpartsmay also benefit of some positive
externalitiesyia labour mobility,imitation or inter-firmlinkages.

In sum, R&D offshoring affects hongroductivity througha variety ofchanrels, and only some
of them are observable at the level of individuah§. Anaggregatgerspective allows to evaluate
the net effects of such differetransmissiorchannels Furthermorethe effects of offshoring are
most likely relatively confined in spa@nd,thus, the regional level would more appropriatentha
the country level to capture thémAdmittedly, the drawback of this type of anatyss that we
cannot pin it down to the various chanrels

Empirical studies available in tHgerature, have shown th@ts in productivity differences
among EU regions, largely depend onthle of agglomeratioreconomies, technology and human
capital (e.g. Ciccone, 2002; Pand Usai, 2000), buGambardellaMariani, and Torrisi (2008)
show that theproductivity of Europearmregions is explained by some measure of opefiness

Other studies havevestigatedhe effect of R&D offshoringpn knowledgeproductionat home.
In this line of research, Criscuolo, Narula, aviérspagen (2005) and Criscuolo (2009) find
evidence of reverse technology transfer Ewropean firms using patentcitation data, while
Piscitello andSantangelq2010) andD’Agostino, Laursen, andsantangeld2010) supportthe
hypothesisthat patentingactivity in OECD countries and regions benefit from offshored R&D
activities in Emerging economie$éBRICKST). Using firm-level data, from the Spanish
Technologicallnnovation Panel (Nieto and Rodriguez, 2011) find a positive relatioetween
offshoring andinnovation performance, with a greater effect @roduct than on process
innovationsand throughcaptive offshoring than offshore outsourcing. Sanilesults have been
reported froma survey on 158 EU companies. According to R&D ngans ofthe interviewed
firms companies have benefited from R&D offshoragyfar as i) the ability tohoosesuaessful
R&D projects, ii) length of time it takes to comromlise an innovative idedi) the cost efficiency

® First, the smaller the units of observation, thsiexait would be to appreciate the direct effedt&DI, which may be
more diluted in more aggregate data. Second, icid@kects may be enhanced by the geographic piitkimhich can
be important for transmitting knowledge as facdawe communication (Audretsch and Feldman, 2004ixdT in the
presence of transport costs, vertical linkages ¢iwHoster pecuniary and knowledge externalitiesjuodetween
closely-located suppliers and customers (Vena@s6).

" Aggregating micro-level information would help ustaining sharper answer (see Altomonte and Colant2009).
Unfortunately, this does not appear as a viabkrmditive at the moment since the available firnelalata comparable
across countries (e.g. from Amadeus) provide eergtbor match with aggregate data (and for a fewntrees), but it is
on the agenda for future research.

8 Gambardella, Mariani, and Torrisi (2008) measuggangal openness as the share of hotels in totallptipn and the
share of the population which speaks a second &gegu
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of product innovatiomprocesses or iv) the ability to learn abB&D conducted by other firms are
considered (Pro Inno Europe, 2007).

A fruitful line of research have also focussed awtward investmentsand produdivity, mainly
from a firm-level perspective. Many studies in tfisld have provided evidencéhat investing
abroad may fosteoutput growth and furthereinforce productivity of investing firms (Barba
Navaretti, Castellaniand Disdier, 2010Debaerelee, and Lee, 2010; Griffith, Harrison, and
Reenen, 2006).

1.3 Foreign knowledge creation and corporate performane

The relationship between foreign technological étotis and performance of firms has been
surprisingly neglected in the literature on intéio@al business. This is partly a reflection of the
difficulties in being precise about the magnitudetioe economic value of all technological
activities (foreign or home-based) because of tmg Itime period over which returns may be
observed. The little evidence on the positive assion between R&D internationalisation and
innovation performance has stressed that largesfare able to appropriate considerable efficiency
gains as a result of such internationalisation,nigaarising from the interaction between the
ownership advantages of MNCs and the location adgas of regions. For example Cantwell
(1995) argues that MNCs will locate in differentuatries and regions to exploit differential
advantages in production and in R&D. The contentisnthat managerial efficiency of
multinationals drives them to internationalize theechnology through ‘asset augmenting’
investments rather than extend production throagkét exploiting’ investments alone.

Empirical evidence shows that overseas R&D geaosdard technology sourcing can have a
positive impact on parent operations and produgti¢@riffith et al., 2006). Whether this occurs
depends firstly on successful intra-firm reversehtmlogy transfers from the subsidiary to the
parent. Efficient transfer and integration of knedde within MNCs are affected by organizational
and technological distance and also by the existehorganizational inertia (Criscuolo and Narula,
2007). Further positive impact is also more likigdybe realized if the MNC becomes embedded in
the host country’s productive and innovative neksoflwasa & Odagir, 2004). Thus local
embeddedness is shown to have a positive impafcreign subsidiary performance and innovation
(Andersson et al., 2002). Anecdotal evidence algmessts that advancements in communications
infrastructures further facilitate management adpersed R&D. Many firms now seek to move
some of the more routine work to cheaper locatiovwtich can then be monitored by the parent
company on an almost continuous basis. Zhu (2004ndlises these arguments by using a
theoretical model to show that firms attempt topr&monomies of scale and scope with R&D
centres located in cheap labour countries.

The general literature on the relationship betwatangible R&D assets and economic value of the
firm has not considered separately the internatidmaension of R&D. Studies such as Hall and
Trachtenberg (2001) show that the quality of th@vwedge created (as measured by citation
weighted patents) has a positive influence on thekat value of US firms. This builds on the early
work of Grliches (1981) which showed a positivateinship between R&D expenditures of a firm

its economic value. More recently Hall et. al. (28p&how that three complimentary aspects of
knowledge stocks, i.e., R&D intensity, patents {®ORratio, and average citations received by
these patents, significantly raise the market vabti@ firm. Similarly, Bloom and Van Reenan

(2002), using a sample of UK firms found that patstocks did have a positive and statistically

Page 10 of 81



4 D8.1: Research papers on “The long-run impact of Gis in Northern countries”

significant impact on firm-level productivity and amket value for UK firms. These studies
underline the fact that technological change yi@lasrovements in productivity over a long period
of time but also suggest the relative scale of R&[tive to physical investment and the size of the
total patent stock to be important variables capallinfluencing market value directly. Moreover
Nesta and Saviotti (2006) show that the stock ntarkkeies the coherence of the knowledge base of
biotechnology firms, i.e. the extent to which thiéedent technological capabilities of biotech fsm
are related to each other.

One of the few studies examining the impact ofrmaéonalisation of knowledge creation on the
market value of firms is that by Criscuolo and Aui{2008). They analyse the geographic
distribution of pharmaceutical and chemical MNCégestific publications and relate them to their
market value. Their main conclusion is that adapta§ a geographically dispersed network of
research units is conducive to higher market vadnatA small number of studies report superior
innovative performance as a result of foreign R&or example Penner-Hahn & Shaver (2005)
show that Japanese Pharmaceutical MNCs with for&&D have a higher level of patenting

compared to purely domestic counterparts. MorentbgeBernhard et al., (2008) compared the
innovative performance of foreign-owned and doneedlif owned firms in five European countries
and finds that foreign ownership is not relatedliféerences in innovation input, but yields higher
innovation output and labour productivity. Howetke study by Singh (2006) shows that simply
dispersing R&D in a number of locations does nottcabute to firm’s patents quality. But when

innovative teams subsequently build on knowledgefdifferent locations, this is likely to result in

patents with higher value (Singh, 2006).

1.4 The impact of R&D and service offshoring on employrant

This section contains a brief review of the evidewn service offshoring and labor demand in
developed countries. Due to space constraintsgash the empirical nature of the chapter, we do
not cover the theoretical studies on service ofisigo The latter deal with the effects on
productivity, wages, and welfare more in generdle Thterested reader can refer, in particular, to
Bhagwati et al. (2004), Samuelson (2004), Deard@f05), Markusen (2005), Antras et al. (2006),
Baldwin (2006), Baldwin and Robert-Nicoud (2007)amdusen and Strand (2008), Grossman and
Rossi-Hansberg (2008) and Rodriguez Clare (2018 feader can also refer to Feenstra and
Hanson (2003), Hijzen (2005), Crino (2009) and B&an (2010) for more detailed and
comprehensive surveys of the theoretical and eogpiliterature on service offshoring.

A first set of empirical studies have tried to quigrthe number of service jobs potentially at risk
offshoring in the industrialized countries. To tipisrpose, these studies have computed how many
workers are currently employed in service occupativith ‘tradability’ characteristics. Among
other attributes, these occupations require Iftitee-to-face contact with final consumers, depend
substantially on information and communication texbgies and perform routine tasks (Autor et
al., 2003; Levy and Murname, 2004; Blinder, 200B)e main message from these studies is that
the fraction of jobs potentially at risk of beinffstored is large. The available evidence suggests,
in fact, that between one-fifth and one-fourth ofreestic employment in the US, the EU and other
developed countries, is in tradable occupationsncege a substantial share of workers in the
industrialized world is facing the potential risk being offshored in the near future. See, in
particular, Bhardan and Kroll (2003), Dossani arehKey (2004), Garner (2004), Van Welsum and
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Reif (2005), Van Welsum and Vickery (2005), Jensed Kletzer (2005, 2008), Blinder (2006,
2009), Kroll (2007), Moncarz et al. (2008), Blinderd Krueger (2009) and Kletzer (2009).

The high number of jobs potentially at risk of i@tion should certainly induce not to overlook the
service offshoring phenomenon. At the same timeyewer, further empirical evidence suggests
that the actual impact of service offshoring onehgloyment levels has so far been small in many
industrialized countries. Three pieces of evidesuggoort this consideration.

First, looking at the subset of firms that haved laif workers during the first half of the past
decade, offshoring has accounted for only 2-4%hefjbb separations in the US (Bhagwati et al.,
2004; Mankiw and Swagel, 2006), and for similarrekan the EU and Japan (Kirkegaard, 2007).

Second, employment in tradable occupations hagased (rather than decreased) in the US over
the last decade, and growth has been particuladpgunced in more skilled and higher wage
occupations (Mann, 2003; Kirkegaard, 2004; JenserKadetzer, 2005; Moncarz et al., 2008).

Third, the existing econometric studies show thHa effects of service offshoring on total
employment have generally been small until nonsdme cases, the effects have even been found
to be weakly positive, suggesting that service haffsxg may have actually increased total
employment slightly, by boosting productivity angpanding the scale of firms’ operations. See
Amiti and Wei (2006), Liu and Trefler (2008) andirgler and Krueger (2009) for the US; Amiti
and Wei (2005) and Hijzen et al. (2007) for the UHKijzen and Swaim (2007) and OECD
(2007a,b) for the OECD countries; Gérg and HanB06) for Ireland; Jensen et al. (2006) for
Denmark; Crino (2010a) and Falzoni and Tajoli (20fbt Italy.

A related, but smaller, number of contributions éen@twestigated the effects of service offshoring
on the skill and occupational composition of lademand. By and large, these studies show that
service offshoring shifts the composition of lala@mand in favor of more skilled workers. The
effect reflects the fact that the imported servicesiplement with high skilled domestic labor, and
may sometimes also substitute for less skilled dmiméabor. See Geishecker and Gorg (2008) for
the UK, and Crin0 (2010a, 2011) for Italy and otHasropean countries. In addition, recent
evidence for the US shows that service offshorilsp @hanges the occupational composition of
labor demand at given skill level. In particulagntrolling for the level of education, service
offshoring penalizes occupations with stronger d@hality attributes and favors less tradable jobs
(Crino, 2010b).

The studies mentioned so far are closely relatatiedirst part of this chapter, which investigates
the effects of service offshoring on the locatidnabor demand. The chapter contributes to this
literature by providing novel, and extensive, engairevidence for a large and representative set of
Western European countries. In addition, thankthéorichness of the available data, the chapter
can investigate several sources of heterogeneitiyareffects of service offshoring, most of which
have remained largely unexplored in the empiridardture. Along with the effects on different
skill groups of workers, in fact, the chapter sagdithe implications of service offshoring for
individual countries and explores differences ia dffects across types of offshored services.

A further contribution of the chapter is to studyahservice offshoring affects the wage elasticity o
labor demand. To the best of our knowledge, nornteegxisting contributions have dealt with this
issue. Several studies exist, instead, on thetsffgctrade liberalization and globalization maone i
general. According to Rodrik (1997), these phenameray make labor demand more elastic,
mostly by raising product market competition. Yibte available evidence is not conclusive; see,
among others, Greenaway et al. (1999), Slaugh®@®1(? Barba Navaretti et al. (2003), Barba
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Navaretti and Venables (2004), Bruno et al. (206#9san et al. (2007), Gorg et al. (2009) and
Hakkala et al. (2010). A few other studies havecHpally dealt with the effects of material
offshoring. They have found some evidence that nateffshoring contributes to making labor
demand more elastic. Material offshoring mostly kgoby allowing countries to access new and
cheaper inputs, which enlarge the possibilitiefifons to substitute domestic labor. The effect has
been found both in the US (Senses, 2010) and i®&EED countries (OECD, 2007a). In this latter
case, it has been found to be stronger in economthsveak labor market regulations, where firms
have greater flexibility to adjust their mix of destic and foreign inputs (Hijzen and Swaim,
2010).

2 THE RELATIONSHIP BETWEEN R&D ABROAD AND AT
HOME: CASE STUDIES EVIDENCE °

According to the empirical literature cited abowtbcomplementarity and substitutability between
R&D activities in North and South countries is pbks However, in econometric studies, the
characteristics of particular MNEs and industriesr®t be taken into account to the level of detail
as can be done based on interviews with MNES' septatives in North and South countries. This
section contributes to the literature by compildegailed information from interviews to conclude
on the extent of substitutability and complememydor selected MNEs and industries.

We provide an assessment of the strategic consioiesawhich drive location choices for R&D
activities and the impact these strategies havihercompetitiveness of firms by analysing results
from the case studies carried out by the INGINEW&ners in WP5 in three different industries:
ICT, automotive and agro-food. The ability of firmie compete and generate profits has
consequences on production and employment in betleldped and emerging countries. We
therefore conclude on whether policy makers shbaldoncerned with strategies followed by firms
which are active in these industries.

We use the case studies to provide answers tamtloeving questions. First, what are the strategic
drivers of R&D off-shoring in different industrie§econd, which type of R&D activity is off-
shored by firms in these industries. Third, we yralthe relationship between the activities which
are off-shored and those which are retained in homentry. We refer to this relationship as
complementarity or substitutability between R&D iaties in different geographic locations.
Finally, we conclude on the effects which differesttategies may have on production and job
creation.

The results of the interviews can be summarisetblésvys. In general, the decision to off-shore
R&D activity is driven by three main factors: (ira@ess to the emerging market (Demand); (ii)
access to the local pool of skills (Supply); ori)(iinstitutional and environmental issues
(Institutional). The demand factors can be relateeixpanding market size or absorbing knowledge
from local markets and hence developing new pradiacincrease sales. The supply factors can be
related to access to local resources at a lowdracds access to resources which are not available
in home country at all. There may be also motivegdt access to local networks and knowledge

® This section builds on a contribution by Lukasz ybiawski (lukasz@mushroomski.corfor FEEM, based on case
studies put together by Vandana Ujjual for WP5hef iNGINEUS project.
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hubs. The institutional factors are related to lagon of IPR, product and labour markets as well
as political stability. It should be noted that derd and institutional drivers can be also consitlere
to be cost factors. Because of economies of scgdaneling market size results in lower average
cost of production. On the other hand, R&D tax #iibs directly reduce cost of R&D.

Using the methodology proposed by Ronstadt (1984 Yallowing types of R&D facilities can be
identified: technology transfer unit (TTU); indigams technology unit (ITU); global technology
unit (GTU); and corporate technology unit (CTO)The first one is linked to manufacturing units
and established to adapt a products and process$esal conditions in host countries. The second
one is established to develop new and/or improvwedyzcts for local markets drawing on local
technology. The third one is established to develep products for the global market and the
fourth one to generate basic technology of a lommgntnature for corporate use. Alternative
methodology was proposed by Kuemmerle (1996), whketegorized global R&D activities into
two groups: home-base-exploiting (HBE) R&D, and leebase-augmenting (HBA) R&H.In this
paper we use different classification which objezis to make it possible to directly link R&D off-
shoring strategies to potential effects on emplaynmehome countries.

Demand factors are relatively more important whesB¥ use local resources to: (a) adapt products
developed in North countries to local needs throabkaper design implementations that are
different from that in advanced countries but do cmmpromise on quality (b) develop completely
new products in South locations to be sold in thieaekets only. Supply factors are relatively more
important when MNEs: (c) develop completely newdarcts in South locations which are also
rolled out globally.

We submit that the cases (a) and (b) give riseR&D complementarity”, in which off-shored
R&D activity results in manufacturing of productshieh are primarily sold in the Southern
countries and therefore there is no direct compatibbetween these products and products
manufactured in the North countries. In such caseje R&D activity needs to be located in the
South countries because market-specific knowlesigequired to successfully market the products.
A higher level of R&D investments in South courdgrgenerates sales and profits which also enable
more core R&D in the North countries. New produdeyeloped in the North countries again
stimulate R&D investments to adapt these produrideimands of the South countries. Hence, the
complementarity between products manufactured énNbrth and South countries is reflected in
the complementarity in R&D investments in North &@wlth, which reinforce each other. Overall,
stimulating off-shoring R&D in such case may resint greater profits of MNEs. At the
macroeconomic level the production and employmgrthbse firms should increase in both South
and North countries.

Case (c) should give rise to "R&D substitutabiljitysince off-shored R&D activity results in
manufacturing of products which are sold in bothutBoand North countries. The products
manufactured in the South countries are substitiged directly compete with products
manufactured in the Northern countries. In suctegathe decision to locate R&D activity in the
South countries is driven to a greater extent lges® to skills and lower costs rather than by

19 Ronstadt, R.C. (1984). “R&D abroad by U.S. multiomals.” In: Stobaugh, R. & Wells Jr., L.T. (EdTlechnology
crossing borders: the choice, transfer, and manageaf international technology flows. Boston: Hant Business
Press, Part 3: Management of Technology, chapp.241-264.

1 Kuemmerle, W. (1996) “Home Base and Foreign Ditegestment in R&D,” Unpublished Ph.D. Dissertation
Boston: Harward Business School.
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market-specific knowledge. A higher level of R&Dvestments in the South countries generates
sales and profits in both North and South countoigisdue to competition profits may be lost on

other production based in the North countries.dsult, R&D investments may be reduced in the
North countries. Hence, the substitutability betwpeoducts manufactured in the North and South
countries is reflected in substitution between R&Westments in North and South. Overall, the

decision to off-shore R&D is driven by greater pioof MNEs but at the macroeconomic level

there may be reduction in production and employnreiorth countries.

The R&D complementarity/substitutability betweemgucts manufactured in the North and South
countries is to some extent determined by the ckenatics of the industry. Based on the
interviews with MNEs, in the case of ICT industryse observe both substitutability and
complementarity between R&D in North and South ¢oas. In the case of automotive and agro-
food industries we observe a greater degree of mmgntarity rather than substitutability. We
conclude therefore that, at this point of time,réheeems to be rather limited substitution and
relocation of R&D from Europe to other markets. Toféshoring of R&D should not lead to
substantial reduction in employment in these indesstin Europe. There is however a role for the
policy makers to stimulate R&D investments bothNarth and South countries. In industries in
which complementarity can be observed, policiesctvhaim to limit off-shoring of R&D
investments can be harmful because MNEs may |lad®bmarket share. On the other hand, policy
makers should create favourable environment for R&@stments in North countries in industries
in which there is substitutability.

2.1 Case studies

The case studies were conducted within WP5 of tN&INEUS (Impact of Networks,
Globalisation, and their INteraction with EU Stigiss, 2009-2011) project and coordinated by
Vandana Ujjal for SPRU (University of Sussex). Dleth interviews were conducted by various
teams within the INGINEUS project to enhance thdarstanding of strategies that MNEs pursue
with respect to the location of their R&D activigiand the functions which different locations play
in the global production chain. These case stugieside insights into the way firms in different
industries internationalize their R&D activitiescaan how these feed back onto R&D activities at
home. While the determinants of R&D offshoring @&ensively discussed in WP5, here we
exploit the same cases to highlight the impachogé strategies on R&D in the home countries (in
the EU). Obviously, the sample cannot be considardx representative for the whole industries in
guestion but it may be used as an illustrationesfain strategic patterns.

The interviewed firms are world's leading MNEs lire three sectors of ICT, automotive and agro-
food. Selected MNEs are leading players in respedtidustries in terms of revenues market share
and are among leading spenders on R&D in the Elés@Hirms also have established R&D
subsidiaries in emerging countries.

The MNEs selected for in-depth case study wereN@N, Ericsson and Philips in the ICT; (ii)

Volvo and Fiat in the automotive sector; and (fijo anonymous companies, Company | and
Company IlI, in the agro-food sector. Table (1) puleg key facts about scale of activity of
interviewed companies. Selected MNEs have origindifferent EU countries. In the case of the
ICT industry, all three MNEs interviewed have thEiQs in three different countries. Also in the
automotive industry, two MNEs have HQs in two diffiet EU countries. On the other hand, in the
agro-food sector, there were four MNES interviewdtdch are among main players in this sector in
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Denmark. Two of these MNEs were however less imtgonalized in terms of R&D and are not
further discussed in this paper. The details onnthg the interviews were conducted are discussed
in WP5 report of the INGINEUS project prepared bgndana Ujjual. Table 2.1 presents basic
information related to R&D activity of interviewddNES.

Table 2.1:Basic information on the case study firms

Company —[pescription " R&D aciiviies
Philips » Headquarter in Netherlands » About 12,388 people employed in
* Employs 119,000 people in more than 60 countries R&D

e Sales of EUR 25.5 billion in 2010: 28% in North Amea, < In 2010, the R&D investment
33% in Western Europe and 33% in Emerging Markets amounted to EUR 1.6 billion (6.3%

sales)
Nokia Siemen: ¢ Joint venture between Nokia of Finland and Sientgdns  * About 16,000 people employed in
Network Germany. R&D
» Headquarters in Finland and Germany * In 2008, 16.3% of sales was spent on
» Employs about 60,000 people and operates in mare1b0 R&D
countries
» Sales were EUR12.6 billion in 2010
Ericsson » Headquarter in Sweden » About 20,800 people employed in
» Employs 82,500 people in 175 countries R&D
* In 2009, the total sales were EUR 22.7 billion * In 2010, the R&D investment
amounted to 15% of sales
Fiat » Headquarter in Italy » About 14,000 people employed in

» Employs 190,000 people and has 188 productionplant R&D

e In 2010, the sales were EUR 35.6 hillion: 25% aiyit 35% ¢ In 2009, the R&D investment was
in Europe, 20% in the Mercosur area, 10% in Nonthefica EUR 1.69 billion (4.7% of sales)
and 10% in the rest of the world (mainly Asia)

Volvo * Headquarter in Sweden * In 2010, the R&D investment was
» Employs about 90,000 people with production fae#itin 1¢ EUR 1.5 billion (4% of sales)
countries

* In 2010, the sales were EUR 29.5 billion: 39% imdpe,
18% in North America, 11% in South America, 25%Asia
and 7% in the rest of the world.
Company | e Headquarter in Denmark * In 2010, the R&D investment
» 54% of employees are placed outside Denmark, and th amounted to 6% of revenues
company serves their customers in 120 countries
Company Il ¢ Headquarter in Denmark * In 2010, the R&D investment
amounted to 14% of revenues

2.2 Complementarity vs. substitution of home and foreig R&D:
results from the case studies

Table 2.2 summarizes the R&D internationalizatitrategies undertaken by interviewed MNESs.
The results can be summarized as follows.
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In the case of ICT industry, similar R&D internatadization patterns can be observed in all three
MNEs which were interviewed: Phillips, NSN and Eegon. Both substitutability and
complementarity can be observed in R&D locationiglens. On the one hand, MNESs realize that
there is a growing supply of engineering skillsSiouth the countries. These engineers have similar
skills to their colleagues based in North countaesan be easily trained up to that level andhat t
same time the cost of their employment is much towence, the availability of skills is an
important driver of R&D location. Many products @eped in Southern countries are thus sold
globally including North markets. In such casey¢his competition between products manufactured
in North and South and therefore some substitutalietween R&D activities. On the other hand,
another critical location driver is the market gtbvand potential. In this case, MNEs in ICT sector
develop new low-cost products and designs or goiaatucts developed in North countries to local
needs in South markets. In such case, there is leomeptarity between R&D in North and South
because products manufactured in these two regom®t compete directly with each other.

The MNEs in automotive industry seem to follow te&ategy of developing standardised
products/technologies in leading markets which ten rolled out globally but with certain
important local adaptations in functionality andsidge. In Volvo, strategic development is
centralised and based mainly in Europe, with somd® Ractivity in the US and Japan. New
solutions and products are developed mainly in peiravhile applied research and applications are
carried out in Europe, US, Japan, India, and tonallsr extent in Australia and Brazil. Centres
based in Brazil and India mainly customize prodtet®cal needs. The center in India was located
there due to cost factor and skills but also bexaisthe market. Also, in the case of Fiat, key
activities are based in the HQ in Italy due to higestment costs and economies of scale. Centres
in Southern countries mainly customize basic teldgies to local needs, occasionally developing
specific capabilities, the main location driversinige closeness to the markets and access to
competencies and knowledge The company needspgonésjuicker to market needs which is only
possible when it has some R&D activity located elts the market. Overall, situations in which
automotive products developed in Southern count@spete directly with products manufactured
in North countries are rather rare. Hence, the R&Rvity in automotive industry has
complementary character. The extent of substitlityyis much smaller than in the ICT industry.

In the case of agro-food industry, Company | ind¢ionalized R&D to seek supplementary skills
and specialists' input. But its location decisioaswalso driven by closeness to the market, and
whether it already had some production in the locatA sound legal system in the country of
destination was also important. The products asechlly developed for local markets whereby
both suppliers and customers are engaged in thelaeaent process. In the case of Company II,
some R&D sites evolved from their existing globabguction network (as in the case of China),
while others were part of a strategy of accessimgpkementary knowledge capacities in new
research areas (as in the case of India). Theidosain South countries are centres of excellence
for global R&D operations.

Table 2.2: Synthetic representation of R&D organization aindtsgies

R&D organisation R&D strategies Conclusions on
SUEEES

Philips e Four legs: Philips e The location of 6 research labs was driven by Complementarity /
Research, Applied supply factors Substitution
Technologies, Philip’s ¢ Since 1990s market driven R&D
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Open innovation strategy
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Market
knowledge R&D
location
factors
Agro-
food
Auto-
motive
Relation between
Skills North-South R&D
Substitutability Complementarity

2.3 Concluding remarks

In summary, the decision to offshore R&D activisydriven by two main factors: (i) access to the
local pool of skills and (ii) access to the emeggmarket. Globalization of innovation is due to the

distributed nature of scientific and technical khedge, to allow MNEs to become embedded in
regional innovation hubs and to be present in sofitee most important markets. The MNEs used
local resources to: (a) adapt products developédoirth countries to local needs through cheaper
design implementations that are different from thaddvanced countries (b) develop completely
new products in South locations to be sold in thesekets only or (c) develop completely new

products in South locations which are also rollatiglobally.

The importance of location drivers and implemerdedtegies differ depending on industry. Based
on the interviews of MNEs in the case of ICT indystwe observe both substitutability and
complementarity between R&D in North and South ¢oes. The strategic R&D that requires
specialised know how and high investments are aksdd, mainly at HQ locations, in other
European location outside the HQ and in the US. @pplied research and application, and
engineering are dispersed and are located nearithgortant markets. In the case of automotive
and agro-food industries we observe a greater degoé substitutability rather than
complementarity. We conclude therefore that at plosit of time, there seems to be rather limited
substitution and relocation of R&D from Europe ther markets. The off-shoring of R&D should
not lead to substantial reduction in employmerthase industries in Europe.
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3 THE EFFECTS OF FOREIGN PATENTING ON LONG TERM
FIRM PROFITABILITY *?

While there are a large number of studies examiMINCs’ strategies and motivations for R&D
internationalisation , there are very few that gsalthe impact of internationalisation on firm
performance. This work aims to fill this gap. Iteke to understand the relationship between
international technology creation undertaken bygdaR&D spending corporations and their
economic performance. In particular we are intexsh the question whether firms that source
their technology globally are able to achieve sigpezconomic performance. By undertaking an
econometric analysis of the causal relationshipveeh internationalization of technology and
economic performance of MNCs that are at the forgfof technology creation, we aim to provide
a better understanding of the phenomena of glo&&).R

Our analysis is based on some of the world’s ldrgaghnologically active companies, with their
headquarters in the EU, Japan and the US. Thespatoes account for a large proportion of both
corporate R&D spending worldwide and total EPO piatg. Specifically, we analyse the impact of
foreign knowledge creation on firm performance Istidguishing between: theolume of foreign
technology creation as compared to $peead of such activities. We hypothesise that thesdvaoe
different aspects of international technology doeatand relate to firm-level profitability and
certain innovation characteristics differently. fhar, by comparing this relationship, for our sub-
sample of MNCs located in the three regions: Néutierica, Europe and Japan, this paper is able
to unravel the heterogeneity in the relationshimss these 3 regions. Our findings have important
implications for national and regional policy asliv&s for innovation policy on stimulating greater
foreign technology creation activity at large.

This paper is structured as follows: Section 2 gmées a brief discussion of the literature on
internationalisation of R&D, specifically on thelagonship between international R&D and the
impact on long term profitability and thus sets $i@ge. Section 3 discusses data and methodology.
The main results of the econometric analysis agsgnted in Section 4. and Section 5 presents our
assessment and discussion.

3.1 Data, sample and methodology

Past research on international location innovatietvities of large firms has been based on three
sets of measure®fficial national R&D SurveysPatent Statisticand Other ad-hoc firm-level
surveys In general each of these measures has some thtrand some weaknesses (Patel and
Pavitt, 2000). For example R&D is only one inputoirthe innovation process and its relative
importance differs according to industrial sectod @ize of firm. The propensity to use patents to
protect technological leads varies according todtea of technology (and size of firm). Ad-hoc
surveys are not easily replicable and are diffitmitompare over time.

In this work we use patent statistics as they diffier level of detail required map the geographic
distribution of knowledge creation at the firm lev€he aim is to make the best available use of
patent data while, at the same time, minimizingrtimeain shortcomings. We use the country

2 This section is based on a contribution from Vardahjual (V.Ujjual@sussex.ac.ykand Pari Patel at SPRU
(University of Sussex, UK).
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address of the inventor as a proxy measure foftategion of international technological activity
underlying that patent. This is not necessarily ¢bantry from which the patent application was
filed. In the case where more than one countryestdappears on the same patent, we attribute the
patent to each country This is of course an underestimation of the exeérforeign technology
creating activities, as some of these activitiey mesult in no patents at all. However, given the
homogeneous nature of the sample, one would expegbropensity to patent across firms to be
very similar.

The data set has been compiled from PATSTAT (Oc¢t80689), supplied by the European Patent
Office. For each patent application at the EPO waeehextracted information on tmame of the
companymaking the application, thpriority year, the IPC class andcountry of origin of the
inventor The main difficulty with the primary data is thatany patents are granted under the
names of subsidiaries and divisions that are diffefrom those of the parent companies, and are
therefore listed separately. In addition the naofesompanies are not unified, in the sense that the
same company may appear several times in the wataa slightly different name in each case.
Consolidating patenting under the names of parentpanies can only be done manually on the
basis of publications such &ho Owns Whomin the present study we have consolidated fisms
the basis of the on-line version Bbovers Also from this source we obtain information o th
country address of theeadquartersand theprincipal product groupof the firm.

3.1.1 Construction of the Sample

The dataset used in this paper consists of 362 larqhs headquartered in Europe, USA and
Japan®. These firms are classified into 11 different eestaccording to their principal product
group. The dataset is constructed by matching tataldhses, i.e., that based on patent data
available from the EPO and on financial data abéldrom Compustat over the period 1991-2006.
Since the patent data are more infrequently obsdettvan financial data, we divided the data into
two sub-periods, viz. 1991-96 and 2001-06. We tiaxe a balanced panel of data for 363 firms for
2 time periods distributed over 11 industrial sextd@he creation of matched dataset of financial
and patent data involved several stages.

The first stage involved the selection of the tapepting firms at the EPO. We began with a long
list of some 3000 firms with patent applicationstive priority years 1991- 2006 which were
checked against the on-line version of H@oversdatabase to check for company affiliations. The
identified firms were then compared to the 2000 jganmes included in the EU R&D Scoreboard
for 2007°. This process resulted in 970 firms which can égarded as the most technologically
active firms in the world as together they accdonimore than 85% of corporate R&D (as reported
in the EU Scoreboard of 2007) and more than 70%l &PO patents in the period 1991-2006.

In the second stage these firms were matched taldtee fromStandard and Poor's Compustat
database. This resulted in 656 firms in the theggons of USA+, EU andapan for the period
1991-2006, which had some financial data which d¢do¢ matched to the patent data. For a
substantial proportion of these firms financial adaupplied by Compustatwere incomplete.
Particularly, there were missing values R&D expenditures (R&D)apital expenditures, market

13|n other words we use the ‘whole’ count approaslbpposed to ‘fractional’ counts.

4 This includes 15 Swiss firms and 2 Norwegian firolassified as European, and 3 Canadian firms whigh
classified as American.

15 See http:/firi.jrc.ec.europa.eu/research/scoreb@007.htm.
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valueandsalesfor someyears. An exercise was undertaken to fill in thesga the data. In the first
instanceall observation that hatharket valueand/or salesvalues missing for the entire period
1991-2006 were omitted from the final sample. Isesawherealeswere missing foonly for one
or two years, the average values were computedsiMjsvalues forR&D expenditures were
estimating using all publicly available informatioK and EU Company R&D Scoreboards,
Annual financial reports from Company websiteis,

Another major task undertaken was to convert aih da common currency, the euro, as the data
provided byS&P were in national currency. The conversion to egrsr to 1999 was achieved by
using the average annual exchange rate given buhgpean Central Bank. For companies based
in non-Eurozone countries (US, Japan, UK, Swedesnniark, Switzerland and Norway) the
average annual exchange rates provided by EUROSA&&& used post 1949

Table 3.1: Composition of the sample

USA+ Europe Japan All Firms
No. of Firms 140 95 128 363
Proportion of sample 38.50%  26.20% 35.30% 100%

3.1.2 Construction of the variables

Dependent Variableln order to analyse the effect of internatioret¢hinology creation on firm
performance, we use a measure of long-term prdfitalas our dependent variable, which is
Tobin’s Q.In this, we follow previous studies that have asalythe effect of technology on firm
performanc¥’. Tobin’s Qis simply the market value of a firm divided byethook value of its
capital assets. Here market value is defined asstine of (a) the common equity (share price
multiplied by the number of outstanding shares) |g¢hg term debt (at market value) and (c) value
of other securities such as preference sharesumtierlying rationale is that if the firm has some
intangible assets such as knowledge capital thisnrétio will be above one, reflecting the long
term innovation potential of a fith The advantage of using this indicator as a measdr
performance is that it takes into account all aldé information about the firm over a span of time
including knowledge drawn from foreign locationsnc& we are dealing with large firms this is
likely to be a better measure than the averagehoftg$erm profits and to reflect more fully the
effect of the knowledge capital of the firm, inciog knowledge drawn from foreign locations.

Explanatory variablesWe use the following set of explanatory variablesasses the impact of
international technology creation on the marketigaif large firms:

. Patent statistics to construct the explanatoryaldes as a proxy for the foreign technology
creating activities in large firms. Here we distigh between two aspects of foreign
technology creation:

16 http://epp.eurostat.ec.europa.eu/tgm/table.do Pahltefinit=1&plugin=1&language=en&pcode=tec00033,
Description by Eurostat: “Exchange rates are thhgepor value of one country's currency in relatiomnother. Here the
exchange rates are those for the euro publishédebifuropean Central Bank. Before 1999 the excheatgs are those
of the ECU, as published by the European Commi&sion

7 See Hall (2001) for the reasons why market valiedgsod indicator of firms’ long term performance.

8 However in the long run we would expect the maxkdtie of a firm is equal to the book value of issets.
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i)  The volume international knowledge creation, (thenber of patents granted from foreign
locations), and

i)  The spread of such activities, (the number of tprdocations from which patents are drawn).

The rationale for the two measures is that the g@ma&nt implications of spreading knowledge
creation over many locations are different front hfamanaging a limited number of locations.

The measure of the firm’s foreign patent stocktredato its capital assets is the variable employed
to capture the volume of foreign patentgafstock. For the spread of international knowledge
creation, we use the number of locations the for@atents are drawn fronfpétlod. In order to
achieve this we only include locations with 5 p&tear more over a 5 year period. This is a
measure of the dispersion of technological actiatyg shows whether for a specific firm such
activities of are concentrated in one particulanrtoy or located in multiple countries. We expect
these variables to influence market value poskivel

. The R&D stock® normalised by the book value of capital assetst¢ak). We expect this
variable to reflect the knowledge capital of thelfiand influence market value positively.

. The domestic patent stock of the firm (dpatstoekative to the book value of capital assets.
We expect this variable to influence market valasifively.

We use the perpetual inventory method for caloudptine capital stock of a company (the
denominator in Tobin’s Q (see for example Halllet2001). We use the annual capital investment
data provided b ompustatwhich in turn are based on company annual firdmeports. The rate
of depreciation used is 15% and the initial yeat391 (this is the first year for which we have
investment data).

3.2 Descriptive analysis

Here we show that the strategies for technologgrivationalisation by increasing the volume of
foreign technology creation (foreign patents) candontrasted with that for spread of foreign
technology creation (foreign patents). Table 2 @nésthe international technology creation activity
by region. The volume and spread of internatiomdtpts and the patent stock are given for the two
periods (1991-96 and 2001-06). It is evident thatogean firms are highly internationalised in
terms of volume and spread of international tecbgwlcreation compared to USA+ (USA and
Canada) and Japanese firms. The foreign paterit sfathe EU firms has also shown the highest
rate of growth. In 2001-06 the European MNCs redlialmost half of its total patents (46%) from
outside its home country. For the USA+ and JapaMN€s, the share of foreign patents was
around 23%. This can be compared to the figurew fitte UNCTAD survey, where the share of
foreign R&D spending by MNCs in 2004-2005 was hgghior the European TNCs (41%), the
share of US firms was 24% and Japanese firms hadothest share (15%)JJNCTAD- World
Investment Report, 2005

9 All the variable available from the balance shestdare flow variables. In order to convert theto stock variables,
we follow the methods used in Hall et al (2001)l #tbcks (e.g. R&D stock, capital stock) are camsed from the
underlying flow data (viz. R&D expenditure, Invegtm expenditure) using an annual depreciation o&tE5%. Thus
only 85% of investment in year 1 gets added tostwent in year 2 to calculate the capital stock umvestment in
year 1 and 2.
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Table 3.2: Trends in foreign technology creation by region
Region N fpatstock fpatloc Patent Stock
200106 1991-96 SN 5001.06 199196  2001-06 1991-9§r°""th
Rate % ate %
EU 95 46.12 35.73 29.07 7 4 663 329 101.5
(82.07) (60.03) (6.4) (3.9) (1137) (548)
USA+ 140 23.16 22.24 4.13 5 3 323 208 55.28
(31.32) (34.24) (4.2) (3.3) (440) (330)
Japan 128  22.88 19.85 15.26 1 1 330 186 77.41
(36.89) (34.70) (1.6) (1.09) (542) (329)
All Firms 363  29.07 24.93 16.60 4 3 415 232 78.87
(52.02) (43.02) (4.9) (3.3) (731) (401)

The correlation between the variables is preseimeatie Table 3 below. The Table presents the
correlation for the entire sample as well as fa tinms across the three regions. The correlation
between the two measures fpatstock and fpatlomig moderately positive at 0.24 for the full
sample. However, across the three regions, a laygggn patent stock co-exists with many
locations for the European firms, while there isaworelation in the case of Japanese firms (see
Table below). This suggests that different typeadaivities and motivations may be at play in the
different regions.

The positive correlation between the volume measafdoreign technology creation and the long
term profitability measure suggests that extensmernational technology creation can translate
into superior market performance only if the stygtés based on increasing the volume of foreign
technology creation (fpatstock) and not with resgecthe greater spread of foreign technology
creation. This is true in the case of all firms epicfor the European firms (see Table 3). For
European MNCs none of the foreign technology cosasitrategies is resulting in greater Market
value.

Table 3.3:Means, standard deviations and correlations fopér®d 2001-06

All firms Mean 4.9 0.06 0.4 1.7 23
1 2 3 4 5 Std. Dev. 4.2 0.2 15 1.9 28
1 fpatloc 1 Europe
2 fpatstock .24* 1 1 2 3 4 5
3 dpatstock -0.05 .29* 1 1 fpatloc 1
4 rdstock .15* A4A2* .33* 1 2 fpatstock 43* 1
5 TobinQ 0.08 .24* 21* T 1 3 dpatstock 0.07 .34* 1
4 rdstock 31* 0.17 .28* 1
Mean 4.2 0.04 0.35 1.3 155 TobinQ 0.14 0.1 .36* .55* 1
Std. Dev. 4.9 0.13 0.99 15 20
Mean 7 0.04 0.26 11 12
1 2 3 4 5 Std. Dev. 6.4 0.06 0.33 1.2 12
1 fpatloc 1 Japan
2 fpatstock .26* 1 1 2 3 4 5
3 dpatstock -0.09 .26* 1 1 fpatloc 1
4 rdstock 0.03 .48* .37* 1 2 fpatstock -0.11 1
5 TobinQ -0.02 23* .18+ T3 1 3 dpatstock -0.13 .99* 1
4 rdstock 0.03 .22* 22+
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TobinQ -0.07 .36* .36* .65* 1 Std. Dev. 1.6 0.03 0.47 0.9 10
Mean 1.2 0.02 0.35 0.9 8.6

* Correlation is significant at the 0.01 level @ted),  Correlation is significant at the 0.05 level (2¢d)

It is also evident from the Table above that the't R&D spend (rdstock) compared to domestic
as well as foreign patent stock is rather more imgod in order to achieve greater market
performance. This is consistent across all regidisthe same instance, we see that the strong
positive correlation between the rdstock and theme of foreign technology creation (fpatstock)
is visible only in the case of the Japanese andtBNCs. For the European MNCs on the other
hand, there is strong positive correlation betwten spread of foreign technology creation and
R&D spending (rdstock). This suggests that it ipamant to understand the direct and indirect
effect of foreign technology creation on the MNGrarket performance. This is explored by
undertaking the econometric analysis where we adsew foreign technological activities affect
the market’s valuation of a firm.

3.3 Estimation of the impact of foreign knowledge creabn on the long
term profitability of firms

In this section we will assess how foreign techgaal activities affect the market’s valuation of a
firm. Previous studies on technology have u3ethinQ as a dependent variable and found that
intangible R&D assets of a firm influence this oapiositively. For example Hall and Trachtenberg
(2001) show that citation weighted patents hassitipe influence on the market value of US firms
and Grliches (1981) showed that the R&D expenditusé a firm influence the market value
positively. In this paper we hypothesise that thpact of global R&D activity on firm performance
depends on the kind of technology internationabsastrategy. The results suggest that the strategy
to enhance the volume of foreign knowledge creatiom MNES is seen to have an impact on their
long term profitability which is different from th#&or a strategy focussed on increasing the spread
of such activities.

The preliminary analysis based on the correlatienwbenrdstockand foreign technology creation
variables and market value as discussed above,estsgggertain underlying dynamic relation
between these variables. Hence the intention Isete determine the direct and indirect effects of
foreign technology creation on the market valudirofis. To assess this, we estimate the one-way
fixed effects linear regression model describedeljyations (1) and (2) below. We follow the
specification used in previous literature, whichamnes the extent to which knowledge capital
affects the Tobin Q. The subscripts i and t stamdifm and time period respectively whig is a
random error term with constant variance.

TobinQ =9, + J,rdstock + 9, fpatstock + d,dpatstock + ¢, ( fpatstock« rdstock,, +
¢, (dpatstock fpatstock, +¢; +v, 1)

TobinQ = 4, + Brdstock + S, fpatlog, + S;dpatstock + y, ( fpatlocx rdstock), +

2
¥, (fpatlocx dpatstock;, +77, +v, @
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The direct effects of foreign technology creatiam long-term profitability are measured by the

significance ofé , and ., while y; andy, as well agl; and(, capture the strength of the indirect

effect of foreign technology creation on marketueakthrough its augmentation of the existing
knowledge capital of the firm (viz. its technolagiicapacity and current R&D expenditures) and its
effect on productive efficiency respectively.

Table 4 presents the results of estimating the temnsa (1) and Table 5 presents the results for
equation (2). Columns (1) consider the direct éfedone while columns (2) report the results of
estimating the full unrestricted equation, with theirect effects included. The first point to eger
from this analysis is that the effect of foreigniggd stock on market performance is weak and
unstable. In the direct effects version of the nhakle coefficients are all statistically insignfiat.
When indirect effects are included in the modelyom 2), the results for the US firms indicate
that both the direct and indirect effect of intdimiaal patent activity on the market value is
statistically significant. For these firnfpatstockhas a positive effect but the indirect effect via
R&D stock is negative. This indicates that US firmigh relatively high levels of R&D capital are
less likely to economically benefit from foreigndmledge creation than those with lower levels of
such capital. In the case of the Japanese firmsfdtegn patent variable has a positive but
statistically insignificant effect on market valbat the indirect effects are positive and signiiica
This indicates that Japanese firms with high R&Dit will most likely benefit from foreign
knowledge creation than those with lower R&D cdpita

With respect to the spread of the internationahmetogy creation, the estimation results indicate a
negative impact on the market value. This suggtst a greater extent of dispersion of such
activities in many international locations by thenfis seen to negatively affect their market value
Specifically, in the case of Japanese firms, theréoth a direct and indirect negative effect.
Japanese firms with less dense overall patent stwatkare spread over geographically dispersed
locations tend to face greater difficulty in achrgy greater returns. So for Japanese firms that do
not have an extensive patent portfolio, it is intpot to internationalise gradually, by initially
focussing in few locations to undertake such astivi

Table 3.4:The impact of the intensity of foreign technologdjiaetivity on MNCs long-term profitability
Usingfpatstockvariable Dependent Variabl€OBINsQ

) )

Parameter Direct Effects only Direct & Indirect Effects
USA EUROPE JAPAN USA EUROPE JAPAN

constant 7.397**  15.36 .790 4. 75%** 18.36 1.945**
rdstock 8.86*** 2.658 6.82**  10.52** .385 4.87%**
dpatstock .088 -2.917 761 -.367 -10.62 -2.789
fpatstock -1.992 -15.66 48.703  21.381* -61.45 42.142
rdstock * fpatstock -3.98**  40.78 65.46%**
dpatstock * fpatstock .238 33.88 -3.121

*** gignificant at the 1%, significant at the 5%, significant at the 10%
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Table 3.5:The impact of the spread of foreign technologicdivity on MNCs long-term profitability
Usingfpatlocvariable Dependent Variabl€OBINSQ

Parameter Direct Effects only(1) Direct & Indirect Effects (2)
USA EUROPE JAPAN USA EUROPE JAPAN
constant 8.12%** 14.42 1.491*  9.33*** 14.5* 1.321*
rdstock 8.77*** 2.38 6.90***  7.99%** -1.33 6.437***
dpatstock -.097 -4.670 4.47%* 123 8.075 6.673***
fpatloc -.168 142 -.681*  -.615* .348 -.282
rdstock * fpatloc .188 .523 .327
dpatstock * fpatloc .460 -2.99 -2.973**

*** significant at the 1%, significant at the 5%, significant at the 10%

4 THE |IMPACT OF R&D OFFSHORING ON THE
PRODUCTIVITY GROWTH OF EU REGIONS %

In order to investigate whether offshoring of R&[eats regional productivity, we gather
data on international investment projects, fromalhive are able to build unique measures of
outward (and inward, which will be used as conjréseign direct investment (FDI) in R&D,
as well as in manufacturing and other busineswities, at the regional level (NUTS 2), for
the countries of the European Union (EU-27). Wenthstimate regressions of productivity
growth as a function of the lagged number of iridional R&D projects, controlling for a
measure of inward FDIs, as well as other regiomalracteristics and country fixed effects.
We find that offshoring regions have higher produtt growth and a positive correlation
emerges between the number of R&D projects abroablthe home region productivity.
Inward investments are also positively associategd megional productivity growth, but only
above a certain thresh- old.

The rest of the paper is organized as follows: i88@ presents the related literature; Section
3 provides details on the characteristics of thea dad focuses on how the main variables of
interest have been measured and constructed, \Beit#ion 4 illustrates the econometric
specification and results. Section 5 concludeg#peer.

% This section builds on contributions by Davide @Hani (davide.castellani@unipg.iand Fabio Pieri for Centro
Studi Luca d’Agliano. See Castellani and Pieri (P®4&nd b) for details.
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4.1 Data and variables

4.1.1 Datasources

We exploit an originatiatabasewhich has been compiled recovering data from d#ffeisources.
Data refer toEuropearregions, at the NUTS 2 level: this level of analybas been chosen for
three main reasons. First of all, it is suitable faking into ac- count the within-country
heterogeneity (in terms of labour productivity, dmgn direct investments and the other observed
and unobserved characteristics); second, it allmvEomparable units across different countries;
finally, more information is available on other i@gal characteristics at this level of
disaggregatioft.

4.1.2 Labour productivity

The dependent variable is the labour productiwiijch has been computed as the ratio of the
regional gross valued added (at basic prices itiomd of euro) obtained from the EU Regional
Database developed and maintained by EufSstathile data on employment at the regional level
come from the European Regional Database, develtyye@ambridge Econometrics (release
2006). Value added has been deflated using natdewidexes, available in the Growth and
Productivity Accounts database developed by EU KIS2g (releases 2008 and 2009). The last
year for whichinformation on value added are available in the Redgdabasés 2006. The time
structureof our dataimposes someonstrainton the empirical analysis. jparticular,regional
productivity is observed only up to 2006, whilgformationon foreigninvestmentsare available
for the period 2003-2008. Thus, if weant to assess the econometralationshipbetweenthe
latterand the former, we are left with four years of d&@203, 2004, 2005 and 2006.

Figure 1 provides a graphice¢presentationsf the variables measuring thebour productivity

in levels and growth at the NUTS 2 level. Labpuoductivity levelsareclearly higher in the core
regions of the EU-15, while decline in South&uaropeanregions and reach minimum values in
the regions of EU-12 countries. As for theowth rates,rathersimilar patternsare observed in
regions belonging to the samteurtry mainly in EU-12 countries, but also in ltaly, Franand
Spain; while in Germanynd UK productivity growth displays aemarkable within-country
variability. In order to accourt for possible biases stemming from these couptagternsin
productivity growth, country dummies wilintroducedn ourestimated equation.

4.1.3 Measures of offshoring

Data on offshoring have been recovered fi@nhMarkets an onlinedatabase maiained by fDi
Intelligence —a specialist division of the Finamciames Ltd—, whidx monitors crossborder
investmentsovering all sectors and countries worldwiB&lyingon media sources and company
data,fDi Marketscollects detailednformationon cross- border greenfieldvestmentgavailable

21 SeeTableA.3 in theAppendixfor thedetailedlist of regions, thahave beeronsideredn the econometric
analysis.

% See theEurostatweb pagehttp://epp.eurostat.ec.europa.eu/portal/page/gatabncities/.

3 See the web page of the KILEMS project atttp://www.euklems.net/.
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since 2003 fDi Marketsdata are based on the announcement of the invesamémprovides daily
updated data. For each investment project, fDi Miarkeports information on the investment (e.g.,
the leading industry sector of the investment),libeme and host countries, and regions and cities
involved,and the investing company (e.g., locatipayentcompany). Thelatabasés used ashe
data source for FDI projecinformation in UNCTAD’s World Investment Report anth
publications by the Economist Intelligence Unit. This sourcecked 60,301 worldwide
iInvestmentsprojectsappearedon publicly availableinformation sources in theperiod 2003-
2008.

One of thdimitations of thefDi Marketsdatabasés thatit collects planneduture investments.
Some of these projects may not actually be realimaday be realizeth a different form from the
one originallyannouncedHowever, thedatabases regularlyupdatedand projects which have
not been completed are deleted from dagabase. Ithis regards, data on the projects related to
the early years of the series shouldnberereliable than data regarding the last years os#rees.
We tackle this issue by dropping the last two yeafrglata, so we use information on foreign
investmentgrom 2003 to 2006. Our measures of offshoring enthuilt as the number of outward
investment projects from each region in each ydahe period 2003-2006. We have also built
measures of inward investments at the regionall,léwecontrol for possible confounding effects
due to the facthatregions engaged in outwaikernationalizatiormay also béhoseattracting
more foreign multinationals. Admittedly, the cowftinvestments projects may not be an accurate
proxy of offshoringactivity, since it does not weighisvestmentdor the value of the capital
involved. However, theorrelationcoefficients (0.82 an@.83),reportedin Table 1, between the
distributionof investmentsprojects by Eltourtriesand the actuallistribution of FDI flows, as
reported by UNCTAD, reassures us that data on tmesst projects are actually a good proxy for
FDI flows. As expected, almost 90% of EU outwamdestmentsare made from EU-15 countries,
while inward investmeats are split more evenly among EU-15 and EU-12 coestriUnited
Kingdom, Germalry and France result to be the leading countries botterms of inward and
outward FDIs in the period which goes from 2003 to 2006. As flee inwardinvestments,
Poland,Romania, Hungary, Czech Republic and Bulgaria sageodperformancé’.

Unfortunately,official statisticson inward and outwarthvestmentst theregionallevel are not
available, so we canntienchmarkiDi Marketsdata as this finegeograpital level. However, a
casual inspection based on Figure 3(a) highlightesexpected patterns. In particular, they appear
highly concentratedn a limited number otlusteredregions within eacltountry,including the
regions around the majaities.

Exploiting theinformation on the main business activity involved in eachtloé international
projects in thefDi Markets databaseFigure 3(b) reports the share BR&D offshoring projects
over the 2003-2008 period, while Figure 3(c) shoves, comparison,the share of outward
iInvestmentsn manufacturing activitiesln line with the ideathat R&D offshoring is still a
limited, althoughincreasing phenomenon, only a relativelyall number of regions have some

% A team of in-house analysts seardhaily for investmem projects from various publicly available
information sources, including, Financial Times saires, nearly9,000 media, over 1,000industry
organizationsandinvestmem agencies, data purchasfdm market researchnd publication companies.
Eachproject identifieds cross-referenced against multiple soureesd,over 90% oprojectsarevalidated.

% A careful inspection reveals that the number ofiguts overestimates inward FDIs to some New Mengiates,
such as Poland, Romania, Bulgaria, Hungary and ICRepublic, probably due to the fact that thesentrées received
a large number of relatively small-scale investragabjects.
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R&D offshoring activity, while manufacturing offshorings much more pervasive and accounts
for a larger share of total outwamvestments ineach region, while R&D are usually a small
portion.

Table 2 and A.1 provide some bastatisticsfor the variables later used tlhe econometric
analysis. As concerns offshoring, Table 2 sheolat, on average, fronead region about 12.75
offshoring and 9.28 incoming projects per year hlaeenrecorded However, thedistributionof

the number of projects is highly skewed: more tB&#6 of regions have no offshoring and more
than 10% would noattractany inwardinvegmert. This skewness is even more evidence in the

case of R&D offshoring, who is carriemlt by slightly more than 10% of the regions (m@th
percentile is equal th).

Table 1: fDi Markets projects vs. UNCTAD Flows, 2003-2006

Outward Inward

Country # proj. flows Country # proj. flows
Germany 22.2 1137 United Kingdom 16.0 25.8
United Kingdom 20.3 16.3 France 9.2 15.2
France 13.8 17.6 Germany 8.3 8.1
Italy 6.3 S Poland 6.5 3.0
Netherlands 5.9 13.7 Spain 6.2 T2
Sweden 5.9 4uF Romania 5.9 17
Austria 5.1 2.0 Hungary 5.4 1.4
Spain 4.6 1137 Czech Republic 41 1.5
Finland 3.1 0.3 Bulgaria 4.1 1.4
Belgium 2.5 7.9 Ireland 4.1 -1.6
Denmark 1.9 1.4 Italy 3.9 5.9
Ireland 14 2.7 Sweden 3.2 34
Slovenia 1.1 0.1 Netherlands 3.1 5.1
Greece 0.9 0.4 Belgium 2.9 10.8
Latvia 0.9 0.0 Slovakia 2.6 0.8
Estonia 0.6 0.1 Lithuania 2.4 0.2
Portugal 0.5 $.2 Austria 2.2 1.9
Luxembourg 0.5 1.0 Denmark 1.9 1.2
Poland 0.5 0.7 Latvia 1.7 0.2
Czech Republic 0.5 0.1 Estonia 1.9 0.4
Hungary 0.4 0.4 Portugal 1.3 1.5
Lithuania 0.4 0.0 Greece 1.0, 0.6
Cyprus 0.2 0.1 Finland 0.9 1.2
Romania 0.2 0.0 Slovenia 0.8 0.2
Slovakia 0.1 0.0 Luxembourg 0.4 g
Bulgaria 0.1 0.0 Cyprus 0.3 0.3
Malta 0 0.0 Malta 0.2 0.2
Total 100 100 100 100
Pearson corr. coefficient 0.82 0.83
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Figure 1. Regional patternsf labour-productiviy level andgrowth,2003-2006average)
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Figure 2: Regional distribution of offshoring projects, 2003-2006
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Table 2: Descriptive statistics, 2003-2005

variable mean pl0 p25 p50 p90 p95 p99 max
OFF 12.75 0 0 2 30 55 129 404
OFF™ .54 0 0 0 1 2 12 29
OFF™anef 314 0 0 1 8 13 33 90
INW 9.28 0 1 4 23 35 75 209

4.2 Econometric analysis

We estimate the effect of offshoring on the homgiae productivity growth, control- ling for
inward FDIs, the growth of capital-labour ratio, uotry-fixed effects and other regional
characteristics. However, the skewness of the dar@ivestments variables induces us to model
their effect as a combination of two dummy takinglue equal to ‘O’ for those observations
(region/year) where no investments have taken gl@geF (d) and | N W (d)) and two continuous
variable (OF F (n) and I N W (n)) taking the vakgmal to the number of investments in the case of
non-zero investments, and ‘0O’ otherwise. This dpmation allows to distinguish the effect of a
region being generally involved in offshoring, whits captured by the dummy variable, from the
effect of the extent of offshoring, which is cagtdiby the continuous variable.

The estimated equation then becomes:

Ayijr = a+ Akl + Axyj 0+
+vlOFF(d)iji—1 + Y"OFF(d)iji—1 - OF F(n)ije—1+
+ }\dINI'Tf'(d)i-jst,l + AP INW (d)ij0—1 - INW(n);; e 1+
+n; +7+ Aeije. (1)

whereKljj ,t indicates the (log of thegapital-labourratio, Xjj ,t is a vector ofother regional
characteristicssuch as the level of human capital, the stock airielogicalcap-ital, the regional
industrialcomposition and the degree afncenration/diversificationof the regionaindustry.
We also include a vector of time effectg,, to control forfactorsaffecting all regions in the same
way in a given year; whilgj is introducedin orderto capturethe country-specific trends in
labour productivity. We make the hypothesthat foreign investmentsaffect productivity with
one-year latf.

% This specificationcan bethoughasderiving from one in levels, oncaccountedor regional fixedeffects by
first-differencing.See(CastellaniandPieri, 2011) for moredetails.
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Table 3: The effect of offshoring on EU regional productivity growth (OLS regressions)

(1) (2) (3) (4)
OFF(d);—1 0.0065**¥*  0.0059%* 0.0062%** 0.00656%*
(0.0025) (0.0024) (0.0024) (0.0024)
OFF(n)i—1 -0.0001***  -0.0002%** -0.0002%**
(0.0000)  (0.0001)  (0.0001)
OFF(n)}4, 0.0014%*
(0.0006)
OFF (n)man 0.0002
(0.0002)
INWI(d);_1 -0.0052*%*%  -0.0055** -0.0055%* -0.0057**
(0.0023)  (0.0023)  (0.0023)  (0.0023)
INW(n)i—1 0.0003***  0.0003*¥F*  0.0003***
(0.0001) (0.0001) (0.0001)
Ass 1Kl 0.2234***  (0.2416%%*%  (0.2420%%*%  0.24]12%**
(0.0309)  (0.0803)  (0.0803)  (0.0802)
Constant 0.0206%**  0.0214%*%*  0.0222**¥*  0.0215*+**
(0.0038) (0.0036) (0.0036) (0.0036)
Country dummies Yes Yes Yes Yes
N. observations 769 769 769 769
N. regions 265 265 265 265

We estimate Equation 1 by OLS, and the resultsegerted in the columns (1) and (2) of Table 3.
In this case we are left with three pooled crosdises of first-differenced equations: 2004-2003,
2005-2004 and 2006-2005 In this and the followiagressions we report robust standard errors
clustered by regions to control for the lack ofapdndence of observations referring to the same
region over time

OLS estimates of equation 1 are reported in col(thand (2) of Table 3. To be precise, in column
(1) we estimate only the effect of the two dummiigsing value 1 if a region has at least one
outgoing or incoming investment project (respedyiyewhile in column (2) we also estimate the
effect of the number of investments. Results supiat offshoring regions have a 0.6 percentage
points higher productivity growth, while regioncegv/ing inward investments appear to have lower
productivity growth. Column (2) helps qualify thissult: while the positive effect of offshoring is
slightly decreasing in the number of investment$jgner number of incoming multinationals is
associated with higher productivity growth. We pemfied a number of robustness checks, which
we do not report here to save spateln particular, (i) we tested (and

rejected) that offshoring may have contemporanediexts on productivity growth, and that past
offshoring may be endogenous with respect to cupeaductivity growth ;(ii) we included controls

for spatial dependence, as well as regional chenatits (in levels) —including population, a
dummy for regions hosting the country capitals, téeel of education, employment density,
patenting activity, sectoral specialization— nohe/bich change the results significantly.

From Equation 1, it is possible to compute theghodd number of offshoring investments above
which the overall effect is negative, and the nundfenward investments above which the overall

2" Thereadercan refer tqCastellaniandPieri, 2011) fordetails.

Page 34 of 81



4 D8.1: Research papers on “The long-run impact of Gis in Northern countries”

effect is positive. Irparticular,taking thepartial derivative of labouproductivity growth with
respecOF F (d)

6Ay _o.d n ’
m—; +~" - OFF(n). (2)
The effect of offshoring will be positive as loag

_~d
OFF(n) > ——. (3)

As for the effect of inwarthvestmentsthe samecalculationwould yieldthat theeffect is
positive for

)¢

INW( s,
(R) 2 An

(4)

In particular,taking Specification (2) as a reference, W/ifh'd = -0.0059 ang/"" = 0.00013, the
marginal effect of offhoring would be positive famumber obutgoingproject smaller or equal to

44.6. From Table 2 we gathdratthis is betweeinhe 9dh andosth percentile, meaninthatless
than 10% of the regions actually experieageegative effect of offshoring goroductivity

growth. Conversely, the threshold fowardinvestmentss 18.2, which is between tsth and

ooth percentile, suggestindpnataboutone-quarteof regions benefit from incoming
multinationals.

The effect of R&D offshoring (as opposed to offshgrof manufacturingor otheractivities) on

regional productivity is investigated augmentinghe specification (1)with the number of
outwardinvestmen in R&D and in manufacturing.In formal terms,our estimatedequation
takes the followindorm:

A'yjj.g = o+ IJlekEij__f -+ AXj]t5+

+ ’}’dOFF(d) ijt—1 + *;'ROFF(??-)UJ—I =+ '{baOFF(”)?;r—l

+ X INW(d)ij4—1 + A"INW (n)ije—1 +1; + 7 + Aeije. ()

wherebadenotes the business activity (i.e. R&Dneanufacturing).

Resultsreportedin column (3)-(6) Table 3, showhat R&D offshoring is ass@iated with
significantly higher productivity growth, while theffect of offshoring production is not different
from the overall effect. It is worth mentioning tlihe magnitude of the effect of R&D offshoring is
remarkable: our estimates suggest that comparirg rivgions that have the same degree of
offshoring (and everything else constant), if wedee have an additional R&D project abroad in
one year, this region would experience a rise odpctivity growth by 0.14 percentage points the
next year.

So far we have considered as offshoring also invessts between regions of different countries but
within Europe. Let us now overcome this assumpéind focus on the effects of R&D offshoring

towards countries outside Europe, as opposed shafihg within the area. Table 4 presents some
descriptive statistics of R&D offshoring both inad extra Europe. Rather interestingly, less than
one-third of R&D offshoring projects are directedvards other European countries (both within
and outside the EU), so the bulk of investmentacisially directed to non-European countries. As
already stressed in a report for the EU (Pro Innmpe, 2007) the main non-European recipients of
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R&D offshoring are China and India, then are depetb countries and other South-East-Asian
countries. Other developing countries, which ineluthportant destinations such as Brazil and
Russia, attract also a considerable number of giojén Table 5 we assess the effect of offshoring
R&D within Europe versus non-European countriessuRe suggest that offshoring R&D within
Europe does not bring significantly different protiuty gains than offshoring R&D outside
Europe: both the coefficients are is similar in miagle, but they are rather imprecisely estimated.
When we consider R&D offshoring towards specifieaa, we find that the effect on productivity
growth is always positive, including the case ofr@hbut in most cases it is imprecisely estimated.
The effect is larger and significant in the caseR&D offshoring toward South-East-Asian
countries. Conversely, regions offshoring R&D mangensively towards India experience a
significantly lower productivity growth. This be gained by a number of concurrent factors. For
example, it could signal that offshoring towardslitnsubstitute for R&D activities in the home
regions, thus decreasing productivity, that revéestinology is less effective from Indian affiliate
or that investing in India is not associated wittmf growth at home (and thus reallocation of
market share to offshoring firms). At any rate]@ser inspection of the patterns of R&D offshoring
in India is necessary, in order to better grasp rimesons for the peculiar effect that these
investments have on European regions’ productyityth.

Table 4: Descriptive statisticen R&D offshoring, 2003-2006

variable mean ps0 p9%0 p9Y%5 pY%9% max
OFF™ 59 0 1 2 12 29
OFF?‘CE - intra europe . 71 O 0 1 4 9
OFF?‘CE - erira europe 377 0 1 2 10 20
OFF?‘CE - developed 071 0 0 0 2 5
OF Frd - china 104 0 0 1 3 6
OF Frd - india 074 0 0 0 2 6
OFF?'CE - south east asia 047 0 0 0 2 5
OFF?‘CE - others 079 0 0 0 2 7
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Table 5: The effect obffshoringon EUregional productivity growtfOLS regressions)

(1) (2)

OFF(d)—1 0.0062***  0.0058**
(0.0024) (0.0024)
OFF (n)i— -0.0002%**  _0,0002%**
(0.0001) (0.0001)
OF F(n)}d; intra eurcpe 0.0015 0.0022
(0.0019) (0.0020)
OF F(n);d; extra eurcpe 0.0014
(0.0010)
OF F (n);?; developed 0.0020
(0.0025)
OFF (n)jd; china 0.0029
(0.0019)
OF F(n)jd; india -0.0061***
(0.0022)
OFF(”):EJ: south east asia 0.0045%%*
(0.0016)
OFF (n)yd; others 0.0010
(0.0021)
INW (d)e_y -0.0055%*  -0.0059**
(0.0023) (0.0023)
INW (n);_ 0.0003**%  0.0003***
(0.0001) (0.0001)
Agi—1kl 0.2420%%%  (,2462%**
(0.0804) (0.0810)
Constant 0.0222%**%  (,0221***
(0.0036) (0.0036)
Country dummies Yes Yes
N. observations 769 769
N. regions 265 265

4.3 Concluding remarks

In recent years, multinational firms have incregsirresorted to offshoring of R&D activities, in
order to cope with the need to integrate diffeget sources of knowledge and implement a faster
and cheaper innovative process. This is part ofbilmader phenomenon of Global Innovation
Networks (GINs), where domestic and foreign R&Dslglas well as production and marketing
departments) of multinational and non-multinatiorfams interact within and across firms
boundaries for the global generation and diffustdnnnovation. This process has increasingly
involved emerging countries and raised fears thatkhowledge base in advanced economies may
be ‘hollowed out’. At the same time, economic reskdas emphasized that R&D offshoring may
actually strengthen the home economies, by allovsioige form of reverse technology transfer,
firm growth and spillovers. This paper investigaéepart of this story, focussing on ‘captive’ off-
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shoring of R&®8 and investigating to what extent productivity gtbvin 265 EU regions (NUTS
2) is affected by the propensity (and extent) oh§ in the regions to set up facilities abroadhwit
special reference to the creation of R&D labs. @esults suggest that offshoring regions
experience a higher productivity growth, but thasitive effect fades down with the number of
investment projects carried out abroad. Howeverséh'decreasing returns’ to offshoring do not
seem to occur in the case of R&D. In fact, ourneates suggest that one additional R&D
offshoring project is associated with a signifidprttigher regional productivity growth the next
year. This is effect is positive regardless of mkeetoffshoring occurs within Europe or towards
other emerging or advanced countries (with the jgtxae of India).

Although more research is needed in order undetdtasm channels and conditions underlying the
positive effect of R&D offshoring on productivity@wvth at home, our study sends a reassuring
message to EU policymakers, since it supports diea that carrying out R&D abroad (even in

China and other emerging economies) strengthesiherthan ‘hollows out’ - European sources of
competitiveness.

5 SERVICE OFFSHORING AND LABOR DEMAND IN
EUROPE?®

Over the last decade, technological progress hasplshreduced the cost of trading services
internationally (see, in particular, Freund and keid, 2002; and Head et al., 2009). This has
allowed firms to transfer an increasing numberest/ge activities to foreign locations (UNCTAD,
2004; OECD, 2007b). The labor market implicatiofshis new phenomenon, which is known as
service offshoring have become an important concern in many indiiged countries.
Notwithstanding the increasing attention by medid goliticians (see, in particular, Bhagwati et
al., 2004; Amiti and Wei, 2005; Trefler, 2005; aktAnkiw and Swagel, 2006), data constraints
have complicated econometric research until nowhis chapter, we aim to shed new light on the
labor market implications of service offshoring, pyoviding novel, and extensive, empirical
evidence on how it affects the demand for laboliestern European countries. To make the
terminology clear, we will define service offshagias the foreign relocation of service activities,
via foreign direct investment or arm's length caaots with unaffiliated parties (Helpman, 2006).

We study two main channels through which servidshairing may affect labor demand. First,
service offshoring may induce a parallel shifthe demand schedule. Second, it may change, and
possibly increase, its slope (wage elasticity). Tingt effect may occur because the imported
services usually interact with domestic labor, @itbubstituting for or complementing with it in the
production process. Service offshoring may thusugedfirms to re-optimize their employment
decisions, thereby changing the level of domestipleymentceteris paribus(Amiti and Wei,

2 Thuswe do notaddresshevarious aspectsf GINs, such as theutsourcingf R&D, or the establishmetof
collaborative linkagesvith firms in foreigncountries (withor without havingalocal R&D lab orotherfirm’s
facilities).

2 This section builds on a contribution by RosariinGr(rosario.crino@eco.unibsg.itor Centro Studi Luca d’Agliano.
More details in Crino (2012).
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2005, 2006). Furthermore, service offshoring madgcffirms’ productivity and scale of operations,
with an additional impact on the employment lewsadq Olsen, 2006; Crino, 2008; Daveri and Jona
Lasinio, 2008; Gorg et al., 2008; Amiti and Wei, 2009; Hijzet al., 2010; and Goérg and Hanley,
2011).

The second effect may instead occur because seaffgteoring increases the flexibility with which
firms can potentially substitute domestic workeithvioreign inputs (see, e.g., Hijzen and Swaim,
2010; and Senses, 2010). A higher elasticity, m,timplies a greater volatility of wages and
employment in response to economic shocks, a |daegaining power of workers and a larger
incidence of non-wage labor costs on employees rjRo#997). In principle, this effect requires
the simple ‘threat’ of offshoring, and not alsoaage current impact on the employment level.
These two channels may thus offer complementaryaaations for why concerns about service
offshoring are mounting in Western Europe.

To investigate these issues empirically, we useehand comparable data for nine EU15 members
over the last decade. For each country, we hawentgtion on 20 industries, which span both the
manufacturing and the services sector. Followingvimus work by Amiti and Wei (2005, 2006,
2009), we measure service offshoring as the shammmorted private services in the industry’s
total purchases of intermediate inputs. To constthis indicator, we use the Import Matrices
recently released by Eurostat, which contain dadfisiformation on the imports of different services
in each industry. The use of Import Matrices allowssto relax the assumptions that would be
needed to construct the indicator using Input-Outpbles and economy-wide service imports, as
done in most of the existing literature (see Feaarmtd Jensen, 2009 for a discussion on this point)
In addition, the Import Matrices allow us to builisaggregate indicators for specific types of
imported services, and this enables us to expleterbgeneity in the effects of service offshoring
across different activities. We complement thesea daith industry-level information on
employment, hours worked, wages, skills, and séveti@er characteristics of the production
technology, drawn from the EUKLEMS database (O’'Mahand Timmer, 2009).

The empirical approach we use to study how sereifghoring affects the location and the
elasticity of labor demand is based the on estonadif conditional (on output) and unconditional
labor demand functions. We derive these functior@nf the cost minimization and profit
maximization processes of the representative firraach country and industry. Following Feenstra
and Hanson (1996, 1999, 2003), Amiti and Wei (20B806), and Crino (2010b, 2011), we
condition both optimization processes on servicéshafring. This means that firms choose
employment optimally for a given level of this \asle and re-optimize their employment decisions
when the latter changes. As a consequence, the kdmand functions depend on service
offshoring and shift parallel when this variableanges. The conditional demand functions capture
the shift at constant output, because they areitoneld on the level of industry production.
Instead, the unconditional demand models also oaghe indirect effect of service offshoring
passing through changes in the scale of operatidesce, this framework makes the analysis of the
first issue fairly straightforward. Following Hanmeesh (1993), we choose a log-linear
representation for both demand models. The reasdinat, with this formulation, the parameters
can be interpreted directly as elasticities. Moerp\the analysis of the second issue becomes
straightforward as well: the effects of serviceshfiring on labor demand elasticity can in fact be
gauged by simply adding to the model an interactierm between log wages and service
offshoring.

We start by analyzing the effects of service offgigpon the location of labor demand, making use
of the entire sample of countries. The results st the effects are very small and, if anything,

Page 39 of 81



4 D8.1: Research papers on “The long-run impact of Gis in Northern countries”

weakly positive. We present several extensionshefliaseline models in order to discuss other
important factors usually studied in the literatureparticular, we control for technological chang
for other phenomena related to globalization, fiffecences in union coverage across countries,
and for unobserved shocks at the country and ingusvel. We also use different estimation
approaches, in order to show how the results wohethge if we departed from the simple fixed-
effect estimation used as a benchmark. In particula estimate the models in first differences with
fixed country-industry effects, so as to accoumtd@mmon trends in offshoring and labor demand,;
we use Instrumental Variables to take care of pbssendogeneity of the regressors, especially
wages and service offshoring; and finally, we uagged regressors, long differences, and
estimators for dynamic panel data, so as to detl thie possible sluggish adjustment in labor
demand. In all cases, the results confirm the emideemerged from the baseline estimates.

We then investigate whether the effects of seraffshoring are heterogeneous across types of
services, countries and skill groups of workers. el that the aggregate results are almost
entirely driven by offshoring of business servicéise largest category in Europe; financial,
computer, and R&D service offshoring have insteadligible impacts on the employment level.
We also detect some cross-country heterogeneityeisign of the effects, although their economic
magnitude is always small. Finally, we do not fimehative effects on any of three different skill
groups of workers; rather, our results suggest megoservices to complement with domestic
workers with higher skills.

In the last part of the chapter, we turn to the&# on labor demand elasticity. We first disches t
aggregate results obtained on the pooled sampt®witries. They suggest service offshoring to
make labor demand more elastic, but the economgninale of the effect is found to be small also
in this case. Next, we study the individual cowedrseparately and find heterogeneity in the sign of
the effect across them. Building on recent workHgsan et al. (2007) and Hijzen and Swaim
(2010), we explore one potential explanation farhsheterogeneity: the difference in labor market
regulations across countries. In countries with kvesgulations, in fact, labor demand may be
adjusted more flexibly by firms, and the effectsefvice offshoring may end up being larger as a
result. We therefore re-estimate the models seggrabn two sub-samples of countries
characterized, respectively, by strict and weak Bgpent Protection Legislation. We find that,
consistent with this argument, service offshoriages labor demand elasticity only in countries
with weak regulations. Using the available inforrmaton workers’ skills, we also find that in these
countries the effect is almost entirely borne bgkilled workers.

The remainder of the chapter is organized as falo8ection Il briefly reviews the evidence on

service offshoring and labor demand. Section IBaides the data set, provides stylized facts on
service offshoring and labor demand in Western gey@nd reports preliminary evidence on the
relationship between the two phenomena. Sectiomtddduces the empirical models and explains
the estimation approaches. Section V presents meds$es the results. Finally, Section VI briefly

concludes.

5.1 Data and preliminary evidence
In this section, we first describe the data set thiedmain variables used in the empirical analysis.

Then, we provide stylized facts on service offshgrand labor demand in Western Europe. Finally,
we report preliminary evidence on the relationdiepveen the two phenomena.
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5.1.1 Data and variables

The empirical analysis is based on two samplesoohties. The first sample comprises seven
Western European economies and spans the peridgt20@%. The second sample includes nine
Western European countries and covers the years, 2Z8®0 and 2005. The structure of the two
samples is dictated by the availability of Imporatkices, which are used to construct the service
offshoring indicators as explained below. Overdlg two samples are largely representative of the
European Union. According to population figuresnir&urostat, for instance, the nine countries in
the second sample account for about 60% of the Eidpulation in 2005. For each country, both
samples include information on 20 industries, dfesbaccording to NACE (Rev. 1). Out of these
industries, 13 are in the manufacturing sector sgeweken are in the services sector. The list of
countries and industries is reported in Table 1teNbat the 20 industries account for more than
60% of each country's private sector employmettényear 2005.

Tahle 1 - Composition and Coverage of the Fstimation Samples

Indusiries
NACE Dezcripton HMACE Dezcription
15,14 Food, bev,, tobac. S0-33 Electnical, optical equiprment
17-19 Text., leath., footerear 54, 55 Trarsport equipment
20 Wood and cork 56, 57 Marmifactaring, nec
21,22 Pulp, paper, print., puhbl. 50 Wholesale and retail, motor vehicles
23 Cake, ref. petr. and rmacl. fisl 51 Wholesale, except motor velurles
24 Chericals 52 Eetail, axcept motor vehicles
25 Faubber and plastics B0-83 Transportation and storage
26 Other non metall. min. prod. 54 Fost and telecomnmmication
27,48 Basic metals and fabr. met. prod. i} EFeal estate
29 Machinery, nec T1-74 Other business activities
Couniry Sample % of Private Sector Employment in the 20 Indusirie
Eelzpan F-Conntry Sample 75,0
Danmark Both 7
Finland Eaoth 78,0
France Both 78,0
Crermany Both 720
Ttaly Both 4.0
Hetharlands Baoth 78,0
Spain Eaoth &40
Swaden F-Conntry Sample 20,0

Sorce: EDELEMS

The main variables used to estimate the labor ddnfiamctions come from EUKLEMS, a large
data set issued by 18 European institutions withenSixth EU Framework Program (O’Mahony
and Timmer, 2009). In particular, EUKLEMS provides with industry-level information,
comparable across countries, on the following ‘des total number of employeek) total
number of hours workedH(); yearly and hourly waged\); hours worked and hourly wages for
workers with at least a bachelor's degree (higheskiHS), for workers with either upper secondary
or vocational education (medium skilledS), and for workers with no formal qualification o
skilled, LS); gross outputY) and output prices?); average prices of intermediate inpu®,(and
disaggregate prices of materi®"), service P® and energy input$f); capital stockK) and, for a
subset of countries, capital pricé%). To pool the data meaningfully across countnes,express
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the nominal figures in PPP, using the deflators/ioied by EUKLEMS. Moreover, we convert in
Euros the data for Sweden and Denmark, using egeheates from the ‘International Financial
Statistics’ published by the International Monet&ond.

Following Amiti and Wei (2005, 2006, 2009), we pyadfor service offshoring using the share of
imported private services in total input purchagése underlying idea is the following: the output
of offshored services has to be imported in Weskurope to enter the production process with
other inputs; hence, this indicator will be higliee greater the intensity of service offshoringeTh
typical problem encountered by previous studiesainstructing this proxy was the lack, or limited
disaggregation, of servigmport data at the industry level. To sidestep phablem, Amiti and Wel
(2005, 2006, 2009) have proposed to estimate ftigases, by combining Input-Output tables with
data on service imports at tleeonomy-widdevel. In recent years, however, national statbti
institutes and Eurostat have made available ddtaigport Matrices, which contain official data on
service imports for individual industries. We malse of these matrices to construct the indicators
of service offshoring employed in this chapter.

As shown in Table 2, the Import Matrices are ol#difrom Eurostat for all of the countries except
Italy and Spain, in which cases they are gatherauh the national statistical institutes. The same
table also shows that, for all countries exceptglBeh and Sweden, the Import Matrices are
available in most of the years between 1995 an®;2@0 Belgium and Sweden, instead, the Import
Matrices are only available for the years 1995,@80d 2005. Accordingly, the 7-country sample
spans the entire period 1995-2006, with valuestfermissing years being linearly interpolatéd.
The 9-country sample, instead, only covers thesy@885, 2000 and 2005, and always uses official
data.

Tahle 2 - Impoxt Matrices

Couniry Availability Source
Belgmm 1995, 2000, 2005 Eurostat
Denmark 1595, 2000-200& Eurostat
Finland 19952008 Eurostat
France 1995, 1997, 19959-2004 Eurostat
Germnany 1995, 2000-200& Eurostat
Italy 19952008 Hational Statistical
Hetherlands 19952002, 2004-2006 Eurostat
Spain 1995-1997 1999, 2000, 2002- Hational Statistical
Spreden 1995, 2000, 2005 Eurostat

For each industry in the two samples, the Importrides report the value of imports of four types
of services: financial and insurance services, agerxservices, research and development services,

and other business services. IMf, denote imports of serviceby industryi in countryc and year

t. Summing up these figures across the four serviwesobtain the time series of total service
imports at the industry levdlMP S

% The Import Matrices are part of the Input-Outputcéants of each country. They adopt a common indistr
classification (ESA95) and are thus comparablessceconomies.

31 In order to make sure that the empirical resulésrant driven by the interpolation, all of the sfieaitions estimated
on this sample include a dummy equal to 1 for titerpolated observations.
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IMPS,, ZMCIt

Finally, to construct the main proxy for serwcéshbrlng 603 we normalizd MPS by the value
of total input purchaseNE). These latter data come from the Use Matricethefinput-Output
Accounts of each country. Formally,

IMPS,,
NE;
Using inputs as the denominator of equation (1)esdke offshoring proxy comparable with those
of previous studies, in particular, Amiti and W2005, 2006, 2009). This normalization, however,
may be sensitive to the substitution between ingabend domestically-purchased services, and
may lead us to underestimate the change in seo¥isleoring when the imported services substitute
for those produced in-house (in this case, in if@BS andNE increase by the same amount). We
therefore check that the main results are robusit véspect to changes in the normalization by
using industry output as an alternative denominafaquation (1), building on previous work by
Hijzen et al. (2005) and Crin0o (2011). The corregping proxy for service offshoring is called
SOS_ Y

In order to investigate whether the effects of merwffshoring are heterogeneous across types of
services, we decompose the proxy in equation (19 four disaggregate indicators, which
correspond to the four services mentioned befoneparticular, we construct the following
variables:

SOg, =

(1)

SO%:N = '\l\/:étlcN , SO ,t&D MCE&D SO $30MP Mcclé)MP ’So%)tTHBUS %EHCBUS(Z)
it cit cit it

where the superscriptSIN, R&D, COMP and OTHBUS stand for, respectively, financial and
insurance, research and development, computepthed business services.

Finally, for comparison, we also construct an egl@mt proxy for material offshorindO9), by
using the information on imported material inpubstained in the Import Matrices. This indicator
includes imports of all material inputs and therefa@aptures a broad concept of offshoring
(Feenstra and Hanson, 1999, 2003). Appendix Taldlecéntains the names, definitions, and
sources of all the variables used in the economatralysis. It also contains descriptive statistics
obtained on the two samples of countries.

5.1.2 Stylized facts

Table 3 reports information on the level and charigethe service offshoring indicators for the 7-
country sample, the 9-country sample and each ecprseparately. For comparison, the table also
reports the same information for the material affghg indicator. Note that service offshoring is
still a limited phenomenon in Western Europe, altifo its importance is growing over time. In
fact, service imports account for about 2% of inputchases on average and have increased by 1
percentage point (p.p.), or 64%, between 1995 &0é.2The largest increases have occurred in the
Netherlands, Sweden and Denmark (about 1.7 pglgwed by Spain (1.5 p.p.), Germany, Finland
and Belgium (approximately 0.7 p.p.). Consistenthwirevious studies, e.g. OECD (2007b), our
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data also show that service offshoring is still dsvihan material offshoring, and that the lattes ha
increased as well over time. In particular, matenaports account for about 20% of input
purchases on average and have grown by 2 p.p0%r etween 1995 and 2006.

Table 3 - Offichoring Indicators

Mean A 9506 Mean A 9505 Mean A 95-05 Mean A95-06 Mean A 9506 Mean A 9506
% P-p- % Y PP % o Pp. i % PP i % PP o Y PP %
T-County Somple L-Counny Somple Belgium Denmark Finland France
303 1.9 0.2 64,3 2,1 Lo 62,6 2.5 0,8 26,8 1B 1.8 2554 2,5 0.3 284 1.2 -0,1 -85
05 ITHENS 13 0.5 50,3 s 0.3 30,2 146 0.4 33,5 11 1.0 1la7s6 19 0,1 51 0,8 0,2 25,8
STEEHE 0,1 0,1 3324 0,1 0,1 1721 0,3 0,0 =17 0,3 0,3 5801 0,1 0,3 9900 0,0 00 1s0E
057 03 0.1 41,3 0,3 0.1 27,0 0.3 0,1 3la 0.4 0,3 4410 0,2 -0,z -e3d 0,3 -0.4 8335
e 0,2 02 1301 0,4 0.5 5044 0,3 0,0 181 0.1 0,2 - 03 05 2665 0,1 0.1 64,7
MOS 189 2.0 10,4 21,2 0.7 35 .7 05 -1.7 26,8 2,0 7.7 20,2 2.4 123 157 2,8 18.7
Mean A9E Db Mean A 9506 Mean A 9506 Mlean A 9506 Mean A 9505
£ P.p. % i .. W W P.p. Wi % PP Wi W PP W
Gernany Jaly Metheriands Srain Sweden
303 1,0 08 1859 1,4 0,3 24,1 3.5 15 599 20 1,5 1183 29 1,7 951
FOgoTHELE 0.5 04 1411 0,2 0.4 46,8 22 0.4 229 & 1.3 1257 0.4 -1,z -100,0
SOEEHT 0,2 0.2 3450 0,1 01 3518 0,1 0,0 58,1 0.0 00 -B235 0,2 02 1552
S05T 0,1 01 8649 0,3 01 354 0.5 07  5M43 0.2 0,1 1655 03 -02 432
Sogkan 02 0,1 104,56 0,1 0.0 -85 0,7 0.4 15,8 0.1 0,0 60,7 2,0 29 17424
MOE 158 29 20,1 15,9 2,7 1233 266 835 119 18,0 4,7 29,4 20,9 0,3 1,5

Author's calmilations based on Eurostat and the statistical offices of [taly and Spain. See Table 2 for the availability of Import Matrices wsed to constract the offshorng indicators, and
Table &1 for names and definitions of all wanables: The 7-country sample spans the peniod 1995-2006. The P-country sampls covers the years 19595, 2000 and 2005.

Looking at the disaggregate indicators of servifishoring reported in Table 3, a clear fact
emerges: most of service offshoring in Western gerrs made of imports of business services.
These services, in fact, account for 1.3% of totplt purchases on average, approximately two-
thirds of overall service offshoring. Across couggr the share of business services in total input
purchases ranges between 0.4% in Sweden and 2.2B& iNetherlands. Business services have
also driven the growth in overall service offshgrias they have increased by about 0.4 p.p. since
1995. The fastest increases have taken place imBnand Spain (approximately 1 p.p.); in
Sweden, instead, the share of business servigesairinput purchases has declined by 1.2 p.p.. The
remaining services generally constitute a smalares of overall service offshoring. In particular,
they account for about 0.2% of total input purclsase average. An interesting exception is
represented by R&D services in Sweden, which adctarnabout 2% of total input purchases in
that country.

Table 4 provides details on the geographical origiinservice imports in Western Europe. In
particular, the table reports intra- and extra-EU&port shares constructed using data from
Eurostat. Because the geographical data are alailaly for a few recent years and the
information on individual service categories ordy §ome countries, the table is constructed for the
year 2007 and the group "All services" refers taltservice imports. The table clearly shows that
most of the service imports come from other Eurapeeonomies, especially from other EU27
countries. Note, in fact, that more than 60% ofithports originate within the EU27 and that those
coming from outside mainly originate in other Eugap countries. North America and Asia account
for smaller, albeit non-negligible shares (12 afd, 9espectively). The picture is similar across
types of services, although the share of North Agaers substantially higher for R&D and
computer services. In addition, the picture is Emiacross the individual countries, with the
exception of Swedish imports of R&D services, whicbstly come from North America.
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Tahle 4 - Geographical Origin of Service Imporis

Intra- FExira- af Other North Latin Aria Africa  Oceani Inira- FExira- af Other North Latin Aria Africa Oceani
EUIT  EU2T  which Europe Americ Americ a EUIT  EU2T  which Europe Americ Americ a
ATl Cornimtries Bt
Al Services 80,3 39,7 128 11,2 17 83 3,6 0.4 5 28,5 10,1 g4 08 53 3,8 03
e I e £51 349 104 141 0,2 7.3 2,0 0,5 752 242 2,1 12,2 0,2 3,0 0,6 0,2
Computer 85,5 34.5 3 18,5 03 5 06 03 20,0 20,0 27 123 03 3,6 0.9 0,1
e A TR &4,7 353 123 105 0.6 50 0,5 0,2 751 249 2,7 2,0 0,2 4,4 0,6 0,4
Research and Development 53,0 47,0 85 27,1 0,8 a0 058 0,7 42,2 518 4,0 48,5 0,6 6,0 0,4 0,2
Dermark Finland
Al Services 549 45,1 96 143 27 154 4,1 08 &40 38,0 158 11,7 0,7 4 0.4 10
Other Business Services &5,6 34 122 123 1.0 50 0,5 0,3 s " " " " . , P
Computer 678 32,1 142 114 02 6,0 03 0,1 68,0 32,0 8.6 142 03 9.6 11 02
i £6,7 333 7.9 169 4.5 3,7 0,2 0,1 - - - - - - - -
Fesearch and Development 63,0 37,0 15,1 153 0,7 3,6 0.4 1,0 56,4 43,6 26,2 - - 173 0,0
oot il
A Services 52,0 48,0 126 12,0 2,8 114 83 0,7 58,0 42,0 153 126 0,0 116 25 0,0
Other Business Services 59,8 40,2 10,7 177 0% 3 3,2 05 59,0 41,0 12,1 16,3 11 9.9 1,0 0,6
Computer 6l.4 38,6 3,2 294 03 52 05 0,0 58,7 43,3 8.3 228 06 10,1 03 02
Finance and Insurance 537 463 43 123 1.2 6.4 1.0 0,5 597 403 244 1032 0,2 51 0,1 0,2
Research and Development 56,9 43,1 10,4 20,8 058 4 29 0,6 583 40,7 6,4 247 1,0 6 0,5 0,4
Jraly Metheriands
A Services ) 375 13,7 28 24 A 4.3 06 81,3 38,7 10,9 137 24 a1 2,0 0,7
Other Business Services 7,3 28,7 10,5 e 0,7 4.5 4.9 03 68,4 316 8,2 158 0,0 e 1,2 05
Computer 824 176 4,1 10,3 0,1 24 0,1 06 7,0 29,0 4.9 13,1 - 88 15 0,6
Finance and Insurance 83,1 189 2,0 8,3 03 1,7 0,7 0,0 4.8 352 13,1 119 - 89 1,2 02
Research and Development 75,0 250 10,1 11,5 0,0 54 0,0 0,0 53,7 46,3 2,1 26,8 - 16,8 04 0,1
Spain Sweden
Al Services &7,1 32,9 a4 10,4 4.4 55 29 03 62,0 38,0 152 149 0,6 5.9 0,7 0e
Cither Business Services - - - - - - - - 65,4 346 29 158 0s 4 13 0,3
Computer - - - - - - - - 69,6 30,4 8.2 178 02 2,8 0,1 0,3
Finance and Insurance - - - - - - - - 45,7 543 30,0 15,0 03 4.3 0,5 03
Fesearch and Development - - 35,9 64,1 3,9 43,7 16 6,4 0,7 1,5

Reported figures are the share of each region (indicated in cobumns) in the total imports of each service category (indicated in rows). A services inchides imports of all types of services. Fxpra-FU2T is compuated as
total imports mitnss intra-EU27 imports. Other Furope is computed as Extra-ET27 imports mirns the sun of imports from the other regions. Data refer to the year 2007, Source: Eurostat

Additional information on the incidence and maiattges of service offshoring in Western Europe
can be retrieved from a recent survey conducte&drgstat on a large sample of European firms
involved in offshoring activities. The survey wasirin the year 2006 and contains information on
the offshoring strategies of more than 54,000 fimuih at least 100 employees, in 12 European
countries between 2001 and 2006. Out of the 12 toesnsurveyed by Eurostat, six are also
included in our samples.

Although the two data sources are not fully complaiaFigure 1 confirms that the incidence of
service offshoring (as proxied by offshoring of gag functions) is still lower than that of other
types of offshoring. Nevertheless, a non-negligéilare of firms in all countries mentions that they
plan to undertake offshoring activities in the néature. Similarly, Figure 2 confirms that the
largest share of service offshoring cases takesepia other EU27 countries; the bulk of cases
involving extra-EU27 countries occurs instead ineotEuropean economies and in North America.
Finally, Figure 3 provides information on the offsing modes (FDI vs. arm’s length contracts)
chosen by European firms. This information canretdirieved from the import data, because they
mix up the two offshoring modes. Note that the mjd70%) of offshoring firms delocalize their
activities to related parties abroad (i.e., thro&d@d), and that this figure is similar both for abt
offshoring and for offshoring of support functions.
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Figure 1 - Incidence of Offshoring
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{Sonres: Author's caleulations hased on Eurostat. Reported.ﬁglnes are percentages over all interviewed firms.

Page 46 of 81



i ‘/%c‘—\‘
2
&

e
g

D8.1: Research papers on “The long-run impact of Gis in Northern countries”

‘Figure 2 - Geographical Distribution nfﬂﬁ‘s]mring
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Source: Author's calmilations based on Eurostat. Beported fiznres ave percentages over all offshonng cases.

Page 47 of 81



D8.1: Research papers on “The long-run impact of Gis in Northern countries”

&1 Functions
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Source: Author's calmulations based on Enrostat. Beported figures are percentages over all offshoring firmms.

The remaining part of this section describes soeyef&atures of the behaviour of labor demand in
Western Europe. In particular, Table 5 reportsi¢ivel and changes in total employment and hours
worked for both the 7-country and the 9-country glemas well as for each individual economy.
The table also decomposes total hours worked athoss groups of employees, distinguished by
educational level: high skilled workers, mediumllski workers and low skilled workers. Note that,
over the period under scrutiny, total employmerd Aours worked have slightly increased in our
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samples, by about 14 and 8% respectively. The aserdas taken place in all countries except
Germany, where total employment has risen but hawrked have remained almost constant. As
for the skill composition of labor demand, mediukilled workers make the lion's share (66%) of

total hours worked in the last year of the samphMdgereas high and low skilled workers account for
13 and 21%, respectively. The picture is similaroas the individual countries. Over time, the

composition of hours worked has shifted in favomuadre skilled workers. In fact, the number of

hours worked by low skilled employees has declieedrywhere (except in Germany), whereas
hours worked by medium and high skilled employessehalways increased.

Tahle 5 - Employment, Hours Worked, and Labor Demand Elasticities
1995 2006 A 95-06 1995 2005 A 9505 1995 2005 A 9505 1995 1006 A 95-06 1995 1006 A 95-06 1995 1006 A 95-06

T-Countyy Sample L-Counsy Sample Belgium Denmark Finland France
L 45531 52736 15,8 48935 55886 158 1576 1736 10,2 1175 1284 9.2 871 1071 25,1 Se08 11221 133
H BIRTS 9E42E 9.4 L 22 2930 3210 9.6 1909 2141 12,2 laze 2010 19,0 17856 18813 54
H* 7050 12818 81,8 TEES 13563 4.3 313 482 47,3 iz 152 91,2 448 &00 34,7 1837 2995 63,0
Y 53701 64503 8.0 63135 67694 72 1322 1779 34.6 1105 1313 18,2 724 7 38.3 11072 12483 128
HE 25223 21107 2.1 25434 23022 -85 1285 %70 -25,1 T8 &58 =18 520 422 -18,7 4948 3325 -32,8
S -0.192% 0 323+ -0 21 ] 30 Pekkok -0338 0383 0BTk BRO -0 33 7] 45 Sk -0.153%# .0 228%
Std. Err. [0.112] [0.127] [0.096] [0.029] [214] [0.233] [0:222] [0.234] [0.128] [0.132] [0.057] [0.115]
Ths. gg0 " 1980 " 220 " 240 " 240 " 240

1995 2006 A 95-D6 1995 1006 A 95-06 1995 006 A 95-06 1925 2006 A 95-06 1995 1005 A 9505
Germany Traly Metheriands Spain Sweden

L 17852 18771 51 TEld4 2107 196 5231 3851 122 4883 7430 52,2 1828 1268 T.6
H 3010% 29874 -0,8 21885 24200 116 Se0%  g209 10,7 11114 15182 36,6 3330 3435 3.2
H* 1971 2375 20,5 11a0° 3020 180,53 380 752 1089 1188 2805 1445 301 558 88,0
H"* 12164 18020 -&,0 20184 21017 4.2 4885 5071 g1 2783 5804 101.4 2113 2287 7.3
HE 8874 2479 58 385 183 -55,5 559 388 -31,0 7143 BBT3 -8,8 918 &08 =338
T 0.071 -0.078 -00772% 0817 -0.320%+ -0.185 -0.88935% .1 N2+ -0.200%#: 0.1 33%
Std. Err. [0.115] [0.138] [0.326] [0.405] [0.153] [0.114] [0.467] [0.4862] [0.068] [0.08%]
Ohs. " 240 " 240 " 240 " 240 " 220

Author's calmilations based on EUELEME. The munber of employess is in thousands, hours worked are in millions. Labor demand elasticities refer to the pre-2001 and post-2001 sub-periods and are
estimated from a log-linear, conditional labor demand finction inchiding three intermediate inputs (materials, services and energy) and the capital stock, with varisbles in S-year moving averagzes and 5-
year differences. The specifications also inchude a fall set of year dummies, Standard ervors are corrected for chistering at the country-indnstry lewel. ##% #% % indinates significance at the 1, 5, and 10%
level respectively. See also notes to previous tables.

The bottom part of Table 5 reports estimates ofviage elasticity of labor demand for two sub-
periods, pre-2001 and post-2001. For the sake ef ehkposition, methodological details on
estimation are postponed to Section 11.3. Thenestied elasticites show that labor demand has
flattened out over the sample period. On averagéact, the absolute value of the elasticity has
increased by about 50%, from 0.2 to 0.3. As for itidividual countries, the elasticity of labor
demand has increased everywhere except in ItadyiNdtherlands and Sweden.

To sum up, these stylized facts show that the @maé of service offshoring in Western Europe has
increased since the mid-1990s, although the phemomes still limited in size compared to the
offshoring of production stages. There is no evigenf large drops in employment and hours
worked over the same time period: if anything, esgpient and hours worked have moderately
increased in all countries. At the same time, thiamosition of labor has shifted in favour of more
skilled workers, and labor demand has become masti@ While many factors could have been
responsible for these changes in the labor mairkéte next sections we attempt to shed some light
on the possible role played by service offshoring.

5.1.3 Preliminary evidence

This section contains preliminary evidence on #ationship between service offshoring and labor
demand in Western Europe. In particular, using mpks reduced-form approach, the section
discusses the correlation of the change in sewffshoring between the endpoints of the sample
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with the change in several proxies for the locatgkill composition and elasticity of labor demand
over the same time period.

To start off, panel al) of Table 6 reports the Itssof a simple regression of the change in total
employment during the entire period on a dummy ktua for the country-industry pairs in which
the growth of service offshoring has been highantthe sample median. The estimated coefficient
is positive but not significant. Panel a2) replatles fast growing offshoring indicator with the
actual change in service offshoring over the sanmagod. The coefficient of this variable is
positive and precisely estimated. Panel b1l) andub2)the change in hours worked (instead of the
change in total employment) as the dependent Mariab order to allow for possible adjustments
also along the intensive margin. Note that the ltesare very similar to those discussed before.
Overall, these simple regressions suggest thatountries and industries with more sustained
growth in service offshoring, employment and howsrked have increased slightly faster than
elsewhere.

Table 6 - Preliminary Evidence: Service Offshoring and Employment Levels

T-Country Sample 9-Couniry Sample
Coeff. Std. Err. Coeff. Std. Err.

a) Total Bmplovment, Bhole Sampls. Aggregate Sevvice Qffihoving ndicator

al) Indie: High Growth in 305 0,071  [0.053] 0,041 [0.044]

22) ASOS 0025+ [0.013] 0023+ [0.010]

&) Towal Hours Worked, Whole Sampls. Aggregate Service Qffshoring Indivator

bl) Indic: High Growth m 5058 0,077 [0.052] 0,054 | [0.039]

b2) AS0S 0031+ [0.013] 0028+ [0.010]

¢} Total Emplayment mdividual Countries, Apgregate Sevvice Qfshoving dicator

1) ASOS (Belgium) . . 0,028 [0.026]
2) ASOS (Demmark) 0.104** [0.020] 0.094*# [0.016]

c3) A5O3 (Finland) 002&+ [0.014] 0020 [0.013]
o) ASOS (France) -0.220% [0.0828] -0.135% [0.083]
5] AS0E (Germany] 0155+ [0.074] 0,134 [0.080]
o6 ASOS (Ttaly) -0,113 [0.140] -0,080 [0.123]
o) ASOS (Metherlands) -0.028% [0.013] -0.023% [0.010]
cf) ASOS [Spain) 0025 [0.015] 0018 [0013]
o) ASOE (Sereden) - - 0012 [0.029]
d) Total Emplayment. Whole Sample, Disaggregate Sevvice Ufihoring Indicators

dl) AogaTHALS 0057+ [0.018] 00404+ [0.014]
A2 ASDEETE 0,178 [0.12%9] 0,1ls [[0.085]
A7) ASDST -0,005  [0.049] 0,020 [0.039]
d4) ASDERAR 0,003 [0.01%9] 0,000 [0.013]
&) Hours Worked by Each S Group, Whele Sample, Aggregate Sevvice Ofthaving Indicator

el) ASOS (High Skilled Workers) 0052+ [0.023] 0043+ [0.012]
e2) ASOS (Mednim Skilled Workers) 0042+ [0.022] 0,024 [0.01&]
e3) ASOS (Lo Skalled Workers) 052+ [0.016] Q025+ [0.011]

In each panel the dependent warizhle is the change in the coresponding employment indicator betwreen the endpoints of the
sample. ASOZ 15 the change in service offshonng over the same time period. The indicator for high growth in service
offshoring is a danuny equal to 1 if ASOZ i lugher than the sample median and 0 othersise, Standard ervors are
heteroskedasticity robnst, 4% &k . indinates significance at the 1, 5, and 10% level respectively. See also notes to previous
tahles.

Panel c) repeats the specifications in panel a2)each individual country. The estimated
coefficients are positive in six of the nine ecomesn and precisely estimated in two of them.
Negative and significant coefficients are found Foance and the Netherlands, whereas in the case
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of Italy the estimated coefficient is negative bot significant. Overall, these results show tihat t
correlation between service offshoring and emplayme weakly positive in the majority of
countries, consistent with the aggregate findinigsussed before. Nevertheless, these results also
suggest that some heterogeneity exists across ittee aountries, and that in some of them
employment has actually fallen in the fast-growaftshoring industries.

Panel d) replaces the aggregate indicator of sewitshoring with the disaggregate indicators for

the four services, in order to explore potentiatehmgeneity across offshored activities. The

estimated coefficients are generally positive,altjh they are precisely estimated only in the case
of other business services, which is the largestpament of the aggregate measure of service
offshoring as shown in Section 11.2. On averapereéfore, none of the offshored services is found
to be significantly associated with employment ésss

In panel e), we analyze the relationship betweamgés in service offshoring and changes in hours
worked by high, medium and low skilled workers. Téstimated coefficients are positive in all
cases, although they are larger and more precesgisnated for high skilled workers. Hence, on
average, faster increases in service offshoringaaseciated with slightly larger increases in hours
worked, especially for more educated workers.

Finally, we study the relationship between chanigeservice offshoring and changes in labor
demand elasticity. To this purpose, we estimatefalewing three specifications of a log-linear,
conditional labor demand function over the entamples:

In I‘cit = :80 +:BW ancit + Zﬁr In I:)crit +:BY Ir]Ycit +IBK In Kcit + ucit
{ M SE}

In I‘cit = :80 +( o +A/(\)ll Erm) |:I]anit + ler ln I:)crit +ﬁY IrlYcit +ﬁK ln Kcit + ucit
o M SE}

In Lcit :ﬁo +(A/S\)/5 +A/(\JIILSOS UOl+,B\,31HSOSErOl EHSOS [I]nWCit +

+ Zﬂr ln Pcrit +18Y InYcit +18K ln I‘<cit +ucit
i M SE}

wherel is total employmentyV is yearly wageP is the price of non-labor inputs (materidfis
servicesS and energ¥), Y is output K is capital stock and is a random error term. The variable
T is a dummy equal to 1 for all of the years sin@®12 whereadHSOSis the indicator for
country-industry pairs with fast growing servicdsbbring used before. The first model yields the

average wage elasticity of labor demand over tlieeesample, which is equal t8,,. The second
model distinguishes this elasticity between the300@1 sub-period £;’) and the post-2001 sub-
period (B + By T°). Finally, the last model distinguishes the etastifor the second sub-period
between slow-growing-offshoring industriesg} + Z3--°°°[T°) and fast-growing-offshoring

industries @y + By SO T % + BSOS T * HSOS). All the models are estimated with variables in 5-

year moving averages and 5-year differences arddaca full set of year dummies; standard erroes ar
corrected for clustering at the country-industmnele
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The results are reported in Table 7. Column (1)wshthe average wage elasticity, which is
approximately equal to -0.23. This value is wellhi the range of estimates found in the empirical
literature (see Hamermesh, 1993). Columns (2) @8hdeport the elasticities for the first and second
sub-period, which are equal to those shown in Tablas already mentioned, these figures imply
that labor demand elasticity has increased ovee.tignally, columns (4) and (5) show that the
increase has been relatively larger in the fastvgrg-offshoring industries than in the other sestor

Tahle 7 - Preliminary Fridence: Service Offshoring and Lahor Demand Flasticity
T-Couniry Sample

Average Elasticity Elasticity Elasticity  2001-  Elasticity  2001-
Elasticity 13952000 2001 -200& 2008, Lionar Gronarth 2006, High Grionarth
L T2 i) T4 5

g -0.224#* -0.192#% -0 525 -0.2321#% -0 SO0+
[011%] [0.112] [0.127] [0.124] [0.133]

9-Couniry Sample

dveraze Elasticity Elasticity Elasticity  2001-  Elasticity  2001-
Elasticity 199 5-2000 2001-2005 2005, Lonar Gronarth 2005, High Groearth
T T2 T3 T4 5

ow -0 255 -0 2] gk =0, 507k 0. 185% =04 3%
[0095] [0.09&] [0.089] [0.095] [0.028]

The elasticities m column (1) are estimated from a log-linear, conditional labor demand fimction mchiding thres
mternmnediate inputs (materials, serwices and enersy) and the capital stock, with vamsbles m S-year moving
averages and S-year differences. The elasticities i cohmmns (2] and (3 are obtaned by adding an interaction
term betwreen log wage and a dormy equal to 1 for all of the years since 2001. The elasticities in cobirnns (4]
and (5] are obtained by interacting this latter term with the mmdicator for high groerth in service offshonng. All
specifications michide a full set of year durues. Standard errors are corrected for chistening at the country-
industry lewel, sk ks indicates significance at the 1, 5, and 10% lewel respectively. See also notes to

previos tables.

Overall, these preliminary results do not supploet tiew that the increase in service offshoring in
Western Europe has been associated with large gmpltt losses. If anything, the correlation

between changes in employment and changes in seofishoring is weakly positive across the

countries and industries in our sample. This cati@h is driven by offshoring of business services
and is stronger for workers with higher skill leveFinally, some heterogeneity exists across
countries, but is not dramatic.

These preliminary results also suggest, howevat, ttie growth in service offshoring has been to
some extent related with the observed increasaborldemand elasticity over the sample period. In
the next sections, we use a more structural apprimainivestigate all of these issues in more detail

5.2 Empirical models and estimation approaches

We estimate conditional and unconditional labor dedh functions, derived from the cost

minimization and profit maximization processes lé¢ trepresentative firm in each country and
industry. As in the existing literature (in partiay Feenstra and Hanson, 1996, 1999, 2003; Amiti
and Wei, 2005, 2006; and Crin@010b, 2011), we let both optimization processgsedd on
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service offshoring. This means that firms choos@legment optimally for a given level of this
variable and, hence, that the labor demand furstidepend on it. When service offshoring
changes, firms re-optimize over employment andlaber demand functions experience a parallel
shift. The conditional demand functions capture shét at constant output. The unconditional
demand functions, instead, also account for thke gpeoductivity) effects of service offshoring.

The cost and profit functions of the represengatiim are

C(W,P Y, K,Z)=minW@oL+ > rP stY=f(LM,SEK,Z) (3)

L,M,S,E i M SE}
nWw,P,P".K,Z)=maxP’ & (LLM,S,E,K,Z')-WL- > r[P (4)
L M,SE { M SE}

where P is the vector of non-labor input prices addis a vector of shift-factors including service
offshoring. Country, industry and time subscripte amitted to save on notation. As in previous
studies (e.g., Berman et al., 1994), we assuméatapibe a quasi-fixed factor and thus include its
stock rather than its price in the specificationboth functions. This choice is dictated by two
considerations. First, capital price data are knésvbe measured with error. Second, they are not
available for one of the countries in our samplanEe. In the next section, however, we show that
the results are not driven by this methodologitalice, by performing robustness checks using the
capital price data available for the remaining ecoies.

Applying Shephard’s lemma to equation (3) and Hioigls Lemma to equation (4), we obtain the
conditional and unconditional input demand funcsiorespectively. In particular, the conditional
labor demand function is equal to

L=fW,P.Y,K,Z" (5)
while the unconditional labor demand function isi@dgo

L=fW,P,P",K,Z" (6)

In order to make the models empirically operatiopmad follow most of the existing literature and
choose log-linear specifications for equationsg®j (6). This has the advantage that the estimated
parameters can be interpreted directly as eldassc{Hamermesh, 1993). Formally, equation (5)
becomes

INL=8y+B,InW+ > BInP +B,InY+B InK+> B,z 7

i M, SE} 0z
while equation (6) becomes

INL=8,+B,InW+ > BInP" +B,InP" +B, InK+> B,z (8)

o M SE} 4z
Note that, if 5,5 > 0(< 0) an increase in service offshoring shifts the deinfunction outward

(inward) and thus raises (lowers) employmeateris paribusNote also that, because the conditional labor
demand function in equation (7) depends on outhateffects of service offshoring estimated fromdtnot
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account for changes in the scale of operations.|diber are instead captured by the effects estichfrom
the unconditional labor demand function in equa(@yi?

Another advantage of the log-linear formulatiothiat the models can be immediately extended toydtuel
effects of service offshoring (or any other shiftfor) on thevage elasticityof labor demand. This can be
done by adding interaction terms between log wages service offshoring (or any other shift-factt)
equations (7) and (8). The latter therefore modgfyfollows:

INL=4,+B,InW+ > BInP" +B,InY+B,InK+> B,z+> B,,InW[Z

o M SE} 0z

(9)

and

INL=8,+B,InW+ > B InP" +4,InP" +B, InK+> B,z+> B,,InWLx (10)

{ M, SE} Az
Note that, if 3, s0s>0(<0), an increase in service offshoring makes laborateimess (more)

elastic. Offshoring mainly affects labor demandsetity by expanding the flexibility with which
firms can potentially substitute domestic laborhafareign inputs (Senses, 2010). Furthermore, the
elasticity estimates may be seriously biased bglshto product demand if industry output is not
controlled for (Hasan et al., 2007). For these amas when studying the effects of service
offshoring on the elasticity of labor demand, wdyofocus on the conditional labor demand
function in equation (9) and discard the uncondaidabor demand function in equation (10).

Turning to the estimation approach, our baselisalte are obtained with fixed effects, in order to
account for unobserved heterogeneity at the codntlystry level. In addition, we always control
for time dummies, in order to account for macro@eoit shocks that are common to all countries
and industries. We also perform a large array osisi@ity checks by using alternative estimators,
SO as to take care of possible concerns with thaseline estimates. In particular, we control for
common trends in service offshoring and labor deimdny estimating the models in first
differences with fixed country-industry effects. Mover, we account for possible endogeneity of
the explanatory variables (especially wages andicgeroffshoring) by using Instrumental
Variables. Finally, we take care of possible dethgdjustments in labor demand, by using lagged
regressors, long differences, GMM (Arellano and @ofh991) and bias-corrected least-square-
dummy-variables estimators for dynamic panel datan(and Kiviet, 2003; Bruno, 2005a,b).

%2The elements ofZ in equations (7) and (8) are not expressed inrithgas, because the main shift-factor used in our
analysis (service offshoring) is measured in petages. In some of the robustness checks presemtedyv,bthe
additional control variables enter instead in lI0d% mention these cases when they occur. Note, tlabwe do not
impose price homogeneity of degree zero on the ddrianctions. Because this property is generaljgated by our
data, imposing it would exacerbate bias due to oreasent error (Clark and Freeman, 1980).
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5.3 Results

This section presents the empirical results. W& firvestigate the effects of service offshoring on
the location of labor demand. Then, we turn todfiects on the elasticity.

5.3.1 The effects of service offshoring on the locatiblaleor demand

We start by discussing the baseline estimates wtens (7) and (8). Next, we present a set of
extensions of the benchmark models, which allowtausliscuss other important factors usually
studied in the literature. Finally, we explore meteneity in the effects of service offshoring @&sro
types of services, individual countries and skibgps of workers.

Baseline estimates

The baseline estimates of equations (7) and (8)reperted in Table 8. Columns (1)-(8) are

obtained on the 7-country sample, whereas colu®@iglQ) are based on the 9-country sample. For
each sample, the table reports estimates of betlcahditional labor demand function (columns

(21)-(4) and (9)) and the unconditional labor deméntttion (columns (5)-(8) and (10)). For each

type of function, the estimates obtained on theouhtry sample encompass four specifications,
which differ in the choice of intermediate inputga@s and controls for capital. In what follows, we

first explain these differences in detail and comtran the coefficients of the technology variables.
Then, we discuss the coefficient of the main vdeiah interest, service offshoring.

Columns (1) and (5) estimate the benchmark modedsepted in Section IV. As expected, the
coefficient of log wage is negative and significastiggesting that labor demand is downward
sloping. The wage elasticity of labor demand rangetsveen -0.1 and -0.2, in line with existing
estimates (see Hamermesh, 1993). The coefficidntsymutput and log capital are both positive,
implying that larger scale of production and greatgital investment increase the use of labor. As
for the intermediate inputs, only the coefficiefitl@y energy prices is statistically significants i
negative sign suggests energy to be a complemelabof in production. Columns (2) and (6)
replace the prices of energy, materials and sesweih the log average price of intermediate
inputs; this makes the specification similar tosthaised in previous work by, e.g., Hasan et al.
(2007) and Hijzen and Swaim (2010). The coefficiehtintermediate input prices is not very
precisely estimated, while those of wages, capitdl output remain largely unchanged.

Columns (3) and (7) exclude intermediate inputsgather, as in Amiti and Wei (2005, 2006). The
implicit assumption is that the price of intermedsais a function of time, and thus gets absorlyed b
the year dummies. Apart from a slight increasenadbsolute value of the wage elasticity, there is
no noteworthy change in the previous results. Allampicture emerges from columns (4) and (8),
in which the capital stock is replaced by the I@pital price; the wage elasticity is however
imprecisely estimated in the unconditional demamaieh Finally, the estimates obtained on the 9-
country sample (columns (9) and (10)) are simitartliose based on the 7-country sample. In
addition, they deliver a significant coefficient fthe log price of material inputs; its positivegrsi
suggests that these inputs substitute for labpraduction.
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Tahle 8 - The Effect of Service Offishoring on Lahor Demand: Baseline Specifications

T-Couniry Sample 9-Couniry Sample
Conditional Demand Fanctions TTnconditional Demand Functions Cond. Demand TTncond. Demand
3 Interm. Inputs Ov. Intermn. Inp. Hao Interm. Inpa Price of Capital 3 Interm. Inputs Ov. Interm. Inp. Ho Internn. Inpa Price of Capital 3 Interm. Inputs 3 Interm. Inputs
e8] (€] (€] ()] 5 18) ™ &) €] el
W -0, 1 aa -0.174#* -0 210 -0.17e* -0.083% -0.083* -0.05g#* -0,101 -0, 2854 -0, 200
[0075] [0077] [0o7a] [009&] [0.043] [0.045] [0.050] [0.075] [0.055] [0045]
P 0,121 0.145% 0,049 0,115 0181 0.1 4Gkt
[0.073] [0077] [0.0&86] [0.075] [0.075] [0057]
InP* -0,01% -0,040 0,008 0,070 -0,034 -0,047
[0.056] [00&62] [0051] [0.082] [0.058] [0.04%]
InP*® 0. 1024 0,131 -0.0%2% -0,08% 0.1 5504 -0, 142k
[0.047] [0.057] [0.052] [0.087] [0.047] [0.051]
InF' 0.155% 0,112
[0025] [0.211]
In¥ 0. 3264+ 052544+ 03074+ 0 4aa%+* [0 340
[0.085] [0.020] [0.085] [0.0%7] [0.070]
PY 0185w+ 0,250 0.141% 0,057 0,021
[0.085] [0.211] [0.085] [0.105] [0.072]
Inkl 0. 4574 0.4 744 0. 4& gk 0555+ 0. Bdg*sk OB 52k 0.4 124 O.572%4%
[0.074] [0.073] [0.072] [0.0&7] [0.085] [0.0&7] [0.085] [0.0&84]
InP® 05074 08754
[0.234] [0.241]
05 000G+ 0.008* 0007 0010+ 001 1%+ 0.010%+* 0.010%* 0.014#%+* 0.015#* 0017+
[0.004] [0.004] [0.004] [0.005] [0.005] [0.004] [0.004] [0.008] [0.005] [0.008]
s, 1873 120 laz0 1439 1673 120 1630 1439 540 540
F-squared 0,52 0,52 0,51 0,45 0,45 0,44 0,44 0,26 0,53 0,44

The dependent varishle is the log manther of employess. Al specifications control for country-industry and year effects. The specifications estimmated om the T-country sample also inchide 2 dormrmy equal
to 1 for the interpolated chservations. Standard errors ave corected for chistering at the country-industry level. *# 4k % indicates significance at the 1, 5, and 10%% level respectively. See also notes to
pravicus tahlas.

Having shown that the results for the technologyaldes are robust across different models, we
now turn to the coefficient of service offshorirgote that, independently of the specification and
the estimation sample, the coefficient3®Sis weakly positive. The point estimates are lafger
the unconditional demand functions, suggesting seatice offshoring may induce some positive
scale effects that end up raising labor demand.d¥ew the size of the estimated effect is generally
small: a 1 p.p. increase in service offshoring @Rcorresponds to the actual chang€®@Sduring

the sample period) is associated with a 1% incremdemestic employment.

Overall, this first set of results suggest thatveer offshoring has not induced any large loss of
domestic employment in Western Europe. It may haswally increased employment slightly
through positive scale effects. This evidence rgdly consistent with some of the studies on
service offshoring and labor demand reviewed irtiGedl.

Extensions

We now present several extensions of the baselindels, which allow us to discuss other
important factors usually studied in the empirig@irature. To start off, we enlarge the set oftshi
factors to include proxies for technological prageFaster technical change may in fact ease the
international relocation of service activities amd,the same time, have a direct effect on labor
demand. The main results are reported in TablenQrder to save space, we only show the
coefficients of the shift-factors obtained on theotntry sample. Columns (1)-(4) include the log
prices of softwareR°°") and information and communication technologies, (P*" and P'°").
With the exception of software prices, the coeéiits of these variables are not well identified and
their inclusion leaves the results on service affsty almost unchanged. Columns (5) and (6) use
alternative proxies for technical change, namatyindex of TFP growthTFP) and the ICT share

of total capital compensatiohT). These proxies are employed in the literaturerminéormation

on high-tech prices is lacking (see, among othBesman et al., 1994; and Feenstra and Hanson,
1999, 2003). While both variables generally enter $pecifications with significant coefficients,
they do not overturn the previous findings on smvoffshoring. Finally, column (7) flexibly
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proxies for technical change by adding a full gfetountry-industry-specific time trends. Notetthze
coefficient of SOSurns negative but is very small and imprecisetinested.

Table 9 - The Effect of Service Offzhoring on Labor Demand: Adding Conirels for Technological Progress

Conditional Demand Fanetions
Price of Price of Price of Price of TFP ICT share of Conntry-Industry-
Softerare Information Comnmnicatinn ICT Growrth Capital Specific Time
Ry 2 3 4 5 Te) (]
R 0.0054+ 0.0104* 0.011%* 0.01 14 0.010++ 0007 -0.000
[0.005] [0.00x5] [0.005] [0.005] 00047 [0.004] [0.002]
InP*T 0. 155k
[0.a73]
InP™ 0,092
[0.0s80]
InP*" 0,066
[0.08=]
InP™" -0,007
[0.033]
TFF -0 0Fg
[0.037]
ICT 0005+
[0.001]
Ohs. 1439 1427 1427 1439 1579 1673 179
F-squared 0,53 0,52 0,52 0,52 0,53 0,55 0,56
Tneonditional Demand Fanetions
FPrice of Price of Price of Prce of TFP ICT share of Country-Indostoy-
Softwrare Information Commmuucation ICT Groath Capital Specific Time
w @ @ [C) &) ) w
o8 0.01 24k 0.01 34k 0.01 44k 0.01 24 0011k 0010% -0,003
[0.005] [0.00s] [0.005] [0.005] [0.00s] [0.00s] [0.002]
Inp*=T ik
[0.02&]
InP™ 0,070
[0.084]
InP~" -0.]1 55
[0.021]
InP*" 0,059
[0.039]
TFF 0,035
[0.038]
ICT 0.002#*
[0.001]
Obs: 1439 1427 1427 1439 1572 1679 1a679
F-squared 0,48 0,48 0,47 045 0,45 046 0,96

Femlts ave based on the T-country sample. The dependent wariable is the log muwber of emplowess. Only the coefficients of the shift-factors are
reported. Standard errors are corvected for chistering at the country-industry lewel, *#k & . indicates significance at the 1, 5, and 10% lewel
respectively. See also notes to previous tables.

Next, we discuss the role of other concomitantdiactTo begin with, in columns (1)-(6) of Table
10, we control for other aspects of globalizatibattmay be correlated with service offshoring and
exert independent effects on labor demand. Colubrcdntrols for material offshoringMOS9),
whose coefficient is negative, small and not alwpyecisely estimated (consistently, e.g., with
Amiti and Wei, 2005). At the same time, the maimdemnce on service offshoring remains largely
unchanged. Column (2) controls for import penetrgtiby including the import share of each
country’s GDP IMPEN), whereas column (3) controls for trade opennegsncluding the average
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ratio of imports and exports over GDBREN). These variables are defined at the country lduel

to lack of data for detailed industries, and cansbparatelyidentified from the time dummies
because there is enough cross-country variati@vemy year. Note that the coefficientsIMPEN
andOPENare weakly negative, and that the results for sereiffshoring do not change. Column
(4) controls for service inshoring (i.e., the rebon of foreign services in Europe), by adding the
share of service exports over GDIRI$H). Column (5) controls instead for multinationainis’
activities, by adding the GDP share of inward antivard FDI (FDI and OFDI, respectively).
None of these variables is statistically significand the evidence on service offshoring is not
affected. Finally, column (6) controls for interieeial immigration (a possibly complementary
mode to source foreign services), by adding the igramts’ share of each country’s population
(MIGSTK). This variable is available only for the year®392000 and 2005. The coefficient of this
control is small and not significant, and the restibr service offshoring do not show noteworthy
changes.
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Table 10 - The Effect of Service Offshoring on Lahor Demand: Adding Conirels for Other Concomitant Factors

Conditional Demand Fanctions
Matenial Import Trade Service FDI Immizratio nion Country-Time and
Offshoring Penetration  Opemmess Inshaoring n Drensity Industre-Time
I i) 3 T4) Ts) Ts) 7 T2
205 000G 0.010#* 0.01 04 0,010 00104 0,015 00104 0,003
[0.004] [0.004] [0.004] [0.004] [0:004] [0.005] [0.004] [0.003]
MOS -0,002
[0.002]
IMPEN -0.005%
[0.002]
OPEN -0.005#
[0.002]
INSH -0,008
[0.004]
IFDI 0,001
[0.001]
OFDI 0,000
[0.001]
MIGSTE 0,003
[0.008]
UNLENS 0,004
[0.005]
Cihs, 1579 1579 1879 1579 1579 420 1879 1579
R-squared 0,52 0,52 0,53 0,52 0,52 0,57 0,52 0,21
noonditional Demand Fanctions
Matenial Import Trade Service FDI Immizratio nion Country-Time and
Offshoring Penetration  Opemmess Inshaoring n Drensity Industre-Time
I i) 3 T4) Ts) Ts) 7 T2
205 00104 .01 2 0.01 24 0,012 0.01 14 0.01 g 0.01 14 0,004
[0.005] [0.005] [0.005] [0.005] [0:005] [0.007] [0.005] [0.004]
MOS -0.00g#
[0.001]
IMPEN -0,004
[0.003]
OPEN -0.005#
[0.003]
INSH -0,00%
[0.005]
IFDI 0,001
[0.001]
OFDI 0,000
[0.001]
MIGSTE 0,007
[0.007]
UNDENS 0,002
[0.005]
Cihs, 1579 1579 1579 1579 1579 420 1579 1579
R-squared 0,46 0,45 0,46 0,48 0,45 0,48 0,45 0,78

Results are hased on the 7-country sample. The dependent vanahble is the log rmmber of employess. Only the coefficients of the sluft-factors are
reported. Standard errors ave corrected for chistering at the country-indnstry lewel, #ek sk . padieates siznificance at the 1, 5, and 10% level
respectively. See also notes to previcus tables.

Next, we control for union density. Service offshgrmay in fact grow with union coverage, if the
latter contributes to making domestic labor rekivmore expensive. In column (7), we therefore
add the union members’ share of populatioiNDENS, constructed using data from the OECD
and the World Development Indicators. Note thatrttaen results are unaffected. Finally, in the last
column of Table 10, we account for any time-varyiagtor that cannot be precisely measured or is
unobserved, by including a full set of country-timed industry-time effects in place of the year
dummies. The coefficient of service offshoring r@mgpositive, but is now smaller and not well
identified.
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Finally, we discuss alternative empirical approaclaad estimation methods. The results are
reported in Table 11. To begin with, column (1)estimates equations (7) and (8) using hours
worked as the dependent variable, and replacindyyeages with hourly wages. Interestingly, the
effects of service offshoring on the intensive nrargre very similar to those on the extensive
margin discussed so far. Column (2) replag€swith SOS_Y The coefficients of this variable are
still weakly positive, suggesting that the maindevice on service offshoring does not crucially
depend on how the service imports are normalizedur@n (3) re-estimates the model in first
differences and column (4) also includes countdustry fixed-effects, which control for common
trends in labor demand and service offshoring. Gbefficient of SOSdrops in size, and is now
virtually equal to zero. Column (5) makes a firsbve towards addressing the possible sluggish
adjustment in labor demand, by adding to the spatibn the first lag of all the regressors, sdcas
allow their effects not to be instantaneous. Nbtd both the current and the lagged coefficients of
SOSare small and weakly positive. Columns (6) anddg@)a step further in this direction, by re-
estimating the model in long differences (5-yead dil-year differences, respectively). The
coefficients of service offshoring remain weaklysgiwe. Columns (8) and (9) deliver similar,
albeit less precise, evidence, by addressing time sssue through the use of GMM estimators and
biased-corrected least-square dummy variablesyioardic panel data. Finally, column (10) tackles
the potential endogeneity of the explanatory vadesbby reporting Instrumental Variable estimates
using the first two lags of all the regressorsmssruments. Endogeneity may be especially relevant
for service offshoring, as the latter may be chosgnfirms together with labor demand.
Endogeneity may also be crucial for wages, unlast éndustry’s labor supply is perfectly elastic
as assumed so far. Nevertheless, the Instrumentadbles estimates are very close to the OLS
estimates.
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Table 11 - The Effect of Service Offshoring on Labor Demand: Alternative Enipirical Approaches and Estimation Methods

Conditinnal Demand Functions
Hers SOST 1-Vear 1-Tear Lagged 5-Vear 11-Year AE- Bias- I
Worked Difference Differences with Eegressors Difference Difference GHIM Correctad
Y 2 3 T4) Ts) Te) ) T8) &) (R
08 0,071 Zekskek 0,001 -0,001 0.007* 0.009#x Q0224 0000 0,000 0.01 1##
[0004] [0.001] [0.001] [0.004] [0.004] [0008] [1.050] [0.002] [0.004]
SO5Y 0,008
[0.005]
051 0.005+
[0.003]
AR Test (p -vale) 0,87
AF2 Test (p-vahe) 0.9%
Hansen J (p -wahe) 1,00 0,14
F-Stat. (mn-mazx.] 10.02-
£391 55
Chs. 1879 1873 1539 1539 1539 79 139 1539 1873 1399
R-squared 0,42 0,51 0,31 0,57 0,54 0,51 0,52 - - 0,47
Uneconditional Demand Fanections
Heours SO5T 1-Vear 1-Year Lagzed 5-Vear 11-¥ear  AE- Bias- I
Worked Dufference Differences with Fegressors Difference Difference GHIM Corractad
8 T2 3 T4) Ts) Te) ) Ta) (&) i
08 001 gkt 0,001 -0,002 0.007+ 0.010%+ Qo2+ 0001 0,000 0,009
[0n004] [0.0017] [0.001] [0.004] [0.004] [oo1o] [0.414] [0.003] [0.005]
S0O5. ¥ 0,010
[0.007]
051 0006+
[0.003]
AR] Test (p -vahie) 0,00
AF2 Test (p-vahie] 040
Hansen J (p -wahe) 1,00 0,10
CF-Stat. (mun-max ) 50.75-
4287 .55
Chs. 1879 la7g 1539 1539 1539 a9 139 1539 1573 1399
R-squared 045 0,44 0,25 0,54 0,47 0,44 0,50 - - 0,42

Remlts are based on the V-comtry sample, Only the coefficients of service offshonng are reported. The dependent vanable 15 the log momber of
emplovess, except in cobunn (11 where it 15 the log muamber of hours worked. The stroments wed in cobnm (100 are the fizst o lags of all the
explanatory wariables: estimation is performed with GBIM . Standard errors ave corected for chistering at the conntry-industry level, except i cobunn (2],
where they are heteroskedasticity robust, and in cobunn (9, where they are chiained using 50 bootstrap replications. ¥k *% & jndinates siznificance at
the 1, 5, and 10%; level respectively. See also notes to previcus tables,

To sum up, the results so far suggest that seoffsboring has exerted small, and possibly weakly
positive, effects on overall labor demand in Waest&urope. Next, we explore potential
heterogeneity in these effects across types ohofésl services, individual countries, and workers
with different skill levels.

Heterogeneity

We start by re-estimating the conditional and umaonal labor demand models using the four
disaggregate indicators of service offshoring iacpl of SOS Table 12 reports the results for the
key specifications presented in the previous sestiolThe estimated coefficients are weakly
positive, and close to those 80Sin the case of offshoring of other business sesvig©S "3,
whereas they are very small and imprecisely es@ichdbr the remaining service categories
(SOSMP SOSE™ and SOS4P). These results imply that the aggregate findidigsussed before
are to a large extent driven by offshoring of basmservices, which constitutes the bulk of service
offshoring in Western Europe. Offshoring of othengce categories has instead a negligible effect
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on labor demand. More in general, these resultgesigthat none of the

service categories

considered in this chapter has so far caused demsituctions in European employment.

Tabhle 12 - The Effect of Service Offshoring on Lahor Demand: Disageregate Indicaiors of Service Offishoring

Conditional Demand Panetions

T-Country Sample

S-Country Zample

Baseline 505 ¥  Prce of Material Service Umion  Country-Time and Hous 11-Year IV Baseline
Softerare Offshon Inshorn Dewnsity  Industry-Time Worked Differenc
Tt W s e o O T hn
] elimbals 0.018%* 00l&k+ Q0174+ Q0184+ 00LE+ 0008 00194 Q0334+ Q0234 0 O25H
[0.007] [000y] [0007] [0002] [0007] [0.005] [00o0s] [D015] [0009]  [0.007]
SRt -0,001 0,009 -0,004 0007 0004 0 0,023 00ls 0,032 -0,025 0,024
[0.032] [0033] [0032] [0033] [0031] [0.018] [0031] [0.0%4] [0030] [0.032]
SCsFT 0,012 o.ozZa* 0007 0014 0,012 -0,007 001 0028 0,010 0.029%
[0.012] [00ls] [0O13] [0D012] [0012] [0.018] [0012] [0.028] [0009]  [0.017]
SOkl -0,005 -0,008  -0,005 -0,006 0,005 -0.00FH -0,003  -0,009 0,002 -0,005
[0.008] [D00s] [00O0s] [0006] [0.005] [0.004] [D0o0s] [D015]  [0008]  [0.007]
SESLFoHALS 00274
[0.012]
e 0,032
[0.05&]
S5 -0,018
[0.022]
S05_TReR -0,00%
[0.002]
s, 1879 1879 1439 1673 1473 1673 1879 1673 132 1393 540
E-squared 0,53 0,52 0,54 0,53 0,53 0,53 0,82 0,50 0,50 0,46 0,55
Tneconditional Demand Fanetions
T-Country Sample 9-Country Sample
Baseline 305_¥  Prce of Matenal Service Umion  Country-Time and  Heows 11-¥Fear IV Baselime
Softerare Offshor Inshorin Demsity  Industry-Time Worked Differenc
Tt W [ I B ) |, T o
SipgoTHaLs 0.01g#* 0.01&* 0017 Q0154+ 00L7# 0,008 00194 0031%  Q.025%F 0026
[0.00%] [0009] [00O02] [000%9] [0.009] [0.008] [00o02] [D018]  [00117  [O.00%]
SOgEE 0,037 0045 0,052 0042 0040 0,027 ons3%+ 0,118 0,007 0,052
[0.028] [0029] [0028] [0029] [0027] [0.018] [0027] 00771 [0028] [0.027]
S5 -0,008 0,013 -0ol4  -0002  -0005 -0,012 0,004 0,003 -0,00s 0015
[0.014] [0017] [Q0O15] [0014] [0014] [0.018] [00153] [D.031]  [0011]  [ouolsE]
SgRan -0,001 0,002 -0,001 0 -0002 0000 -0,007 0,001 0,014 -0,005  -0,005
[0.008] [Doo07] [DoO08] [0O007] [0007] [0.007] [D007] [D018]  [D00s]  [D.00&]
aReiyeibiny 0,030+
[0.014]
S8 T 0,050
[0.052]
SIS -0.051*
[0.02&]
S5 _yran -0,005
[0.010]
Cibs, 1579 1879 1439 1679 18679 1679 1579 1679 139 1399 540
E-squared 0,46 0,45 0,48 0,47 0,47 0,46 0,78 0,45 0,51 0,43 0,48

The dependent variable is the log mumber of employees, except in cobunn (8] where it is the log mumber of hours worked. Standard errors are corrected
for chistering at the country-industy lavel. Only the coefficients of service offshoring are reported. #4 % #: jndinates significance at the 1, 5, and
10% level respectively. See also notes to previous tables.

Next, we estimate the baseline specification ofagiqus (7) and (8) individually on each country,
in order to unveil potential heterogeneity in thiéeets of service offshoring across the nine
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economies. The results are reported in Table 18.éltimated coefficients are positive in half of
the countries and negative in the remaining cagkegh reveals that some heterogeneity does exist
in the sign of the effects across economies. Nutgever, that the coefficients 80Sare often
imprecisely estimated and generally small in alisoualue. Overall, this suggests the effects of
service offshoring to be moderate also in the iidial economies, which is largely consistent with
the aggregate evidence discussed before and wite sbthe existing empirical studies.

Tahle 13 - The Effect of Sexvice Offshoring on Lahor Demand: Individual Couniries

Conditional Demand Funections

EBelzmum Denmark Finland France Germany Italy Hetherlands  Spain Sweden
305 00355+ 0052+ 0,011 -0.07eeE 0055 -0.04°7%* -0,005 0,004 -0,007

[0.01%] [0.010] [0.007] [0.026] [0.054] [0.024] [0.00&] [0.003] [0.003]
Chs. &0 240 239 240 240 240 240 240 &0
F-squared 0,52 0,71 0,53 0,70 0,58 0,57 0,71 0,20 0,25

Uneonditional Demand Functions

Belzmm Dienmark Finland France Germany Ttaly Hetherlands  Span Sereden
308 0,031 0052+ 0,011 S0 13 0025 -0,018 -0,008 -0.005% -0,002

[0.021] [0.014] [0.00s] [0.030] [0.035] [0.034] [0na07] [0.003] [0.010]
COhs. &0 240 259 240 240 240 240 240 &0
F-squared 0,51 0,&0 0,51 0,55 0562 0,41 0,63 0,55 0,20

{The dependant variable is the log muvber of employees. The specifications inchide the same regrassors as incobunns (1) and (50 of Table 8,
Only the coefficients of service offshonng are reported. Standard errors are comected for chistering at the industry lewel, #k# #k  indiaatas
significance at the 1, 5, and 10% level respectively. See also notes to previons tables.

Finally, we discuss the effects on workers withfed#nt educational levels. To this purpose, we
estimate equations (7) and (8) separately on mgddium and low skilled employees. There are
two main differences between these models and ehehmark specifications presented in Section
IV. First, the dependent variables are hours worksd each skill group, rather than total
employment. Second, the yearly wage is replacethbyhourly wages of the three skill groups.
Table 14 reports the results. Interestingly, thereged coefficients of service offshoring are dmal
and weakly positive for all educational groups, gegjing that the aggregate results discussed
before generally apply to workers with differentlislevels. Note, also, that the estimated effects
tend to be larger, and more precise, for more eskiorkers. Consistent with previous work by
Crino (2011), this suggests imported services topiement especially with high domestic skills.
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Table 14 - The Effeci of Service Offishoring on Labor Demand: Estimates by Skill Group

Conditional Dermand Fanetions
T-Country Sample S-Country Sample
Baseline 305 ¥  Prce of Material Zervice Tnion  Country-Time and 11-Vear IV Easeline
Softerare Offshorn Inshorn Demnsity  Industry-Time Dnfferenc
ot T W s T8 (& 1o
High Skafled Labor
08 .01 3% 0.012%  0.013#% 0013 0015%+0 009 0.026%% 00534 0015%
[0.006] [D008] [O00s] [0008] [0005] [0.005] [O011] [Oole]  [oo07]
SOEY 0.020%%
[0o10]
R-squared 0,58 0,56 0,58 0,58 0,58 0,53 0,74 0,32 0,08 0,65
Medium Skalled Labor
205 0,010 0,002 0,011 0,009 0,011 0,008 0.021* 0020+ 0,005
[0.007] [0.007] [Q007]  [0.007] [0007] [0.004] [0012] [O0l1l] o007
S0S. ¥ 0,005
[0.009]
R-squared 0,45 0,44 0,50 045 0,48 045 0,52 0,47 0,23 0,45
Low SHlied Labor
08 0,012 0,010 0,012 0,011 0,011 0,005 0,012 -0,024 0,008
[0.002] [0.007] [Q007] [0.007] [0007] [0.004] [0015] [O017]  [0.00%9]
SOEY 0,004
[oo10]
R-squared 0,63 0,63 0,61 0,63 054 0,54 0,55 0,48 0,53 0,58
Chs, 1875 1875 1435 1675 1675 1675 1875 135 1115 540
Unconditional Demand Fanetions
T-Country Sample S-Country Sample
Baseline 305_Y¥  Price of Material Service TUmion  Country-Time and 11-Year IV Baseline
Softerare Offshon Inshorin Density  Industry-Time Dnfferens
S I < I IR C T8 T2 i
High Sklled Labor
Rk 0.0] ek 001 7Tk [ Q] @tk O 01 Tk g Q] Gkt O O] 15 0 036+ O D50kt [ D20%kE
[0.005] [0.005] [D005] [0.005] [00004] [0.005] [0010]  [0014]  [0.007]
SOEY 00254
[0oo07]
R-squared 0,55 0,55 0,55 0,55 0,55 0,57 0,73 0,35 0,18 0,63
Medium Sklled Labor
05 (.07 Stk 00144 0,01 5%+ 001 5+ 0 015+ 0 008% 005 7 O D254k ) O] 7+
[0.00&] [0.008] [D00s] [0.005] [0000s8] [0.004] (00117  [OU002]  [0.007]
SOE Y 0,017
[oo11]
F-squared 0,48 0,45 0,50 0,48 0,47 0,48 0,50 0,51 0,03 0,44
Low Silled Labar
505 .01 &% O015%% 0.015% 0015+ 00l4%+ 0005 0,023 -0,003 0,012
[0.007] [0.007] [Q007] [0.007] [0007] [0.005] [0015]  [0017]  [0.009]
SOS Y 0,012
[o012]
R-squared 0,62 0,61 0,52 0,62 0,62 0,63 0,85 0,45 0,60 0,65
Cihs, 1875 1875 1435 1675 1675 1675 1875 135 1115 540

{The dependent vanable 15 the log muumber of howrs worked by each skill sronp. Standard ervors ave corrected for chistering at the countryr
industry lewel. The instnuments used in cobunn (9] are the third and foarth lags of all the explanatory wariables. Only the coefficients of
service offshoring are reported. #eb¥ ## #- indinates significance at the 1, 5, and 10% lewe] respectively. Jee alsa naotes to previous
tahles.
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A large number of studies use a slightly differapproach to investigate whether the effects of
offshoring are heterogeneous across workers witierdnt skill levels. Specifically, they use a

translog specification to model the cost functianeguation (3), derive a system of variable-cost
share equations through Shephard’s lemma, and astithis system by Seemingly Unrelated
Regressions or lterated Three-Stage Least Squéhese studies include Morrison and Siegel
(2001), Falk and Koebel (2001, 2002), Ekholm an#tkdéa (2005), Hijzen et al. (2005), Becker et

al. (2009) and Crino (2011).

Table 15 uses the same approach. The results@adlprconsistent with those obtained in Table 14
using log-linear demand functions. In fact, for aaf the groups are the estimated coefficients of
service offshoring significantly negative. Moreoyvtre coefficients o650Stend to be larger, and
more precisely estimated, for domestic workers Wwitiher skills.

Table 15 - The Effect of Service Offzhoring on Labor Demand: Variable- Cost Share Equations for Three Skill Groups

F-Comtry Sample F-Country Sampls
Basaline 05 ¥ Prrce of Material = Service Tmion 11-Fear 13513 Baseline
Softerare  Offshonng Inshoring  Density Differences
L T2 3 4 51 [ (¢ T8 9
High Sklled Labor
03 (0.0 500k D.0ggksk Q04 74+%  QO55%F% [ 055%+* [ 055%* 0.07 ]+ 0.079%*
[0.017] [0.018] [0.017] [0.017] [0.017] [0.0427] [0.027] [0.054]
SO5 Y 007 gk
[0.02%]
Medium SkElled Lobor
505 0 2egkdaF 0231 %k [ 295%% [ Q4 5%kk ) Qpgsds ) 3034 0 S0k 0.190%*
[0.0407 [0.0424] [0.041] [0.0407] [0.0407 [0.1770] [0.054] [0.052]
KSR 0. 2a ks
[0.0&62]
Low S&lled Labor
305 -0.010 -0,005 -0.010 0,008 -0,015 0,013 -0,045 0,038
[0.025] [0.02&] [0.025] [0.024] [0.024] [0.111] [0.034] [0.056]
SO5 Y -0,027
[0.041]
Cibs. la7a lale 1454 lala la7a 1a7a 136 13594 540
Gen. R-squared 0,75 0,75 0,52 0,75 0,77 0,76 0,93 0,52 0,77

The dependent variables are the variable-cost shares of the three skill sroups. Only the coefficients of service offshonng are reported. The
swstem of equations also mnchides an intermediate input demand fanction, whose coefficients are not reported. Estimmation is performed by
Seermingly Unrelated Fegressions (cobuuns (1)-(7) and (91) and Iterated Three-Stage Least Squares (cobumnn (8)). Warlables are deviated
from country-imdustry averages, except i cobimm (7). Asymptotic standard exrors are reported in squarve brackets, #ek sk & gndioates
sigmificance at the 1, 5, and 10% level respectively. See also notes to previous tables.

5.3.2 The effects of service offshoring on labor demdastieity

The previous section shows that service offshoexerts small effects on the level of labor demand
in Western Europe. This section investigates aegsfit channel through which service offshoring
may affect domestic workers, namely, by changimgl possibly increasing, the wage elasticity of
labor demand. As mentioned in the introductionyiseroffshoring may make labor demand more
elastic, by expanding the flexibility with whichrifins can potentially substitute domestic workers
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with foreign inputs (Hijzen an8waim, 2010; Senses, 2010). A greater elasticityiin, implies a
higher volatility of wages and employment in respwrio economic shocks, a lower bargaining
power of workers and a larger incidence of non-wkdpor costs on employees (Rodrik, 1997).
Importantly, the simple threat of service offshgrimay be sufficient to flatten out labor demand.
Hence, this effect is not incompatildepriori with the small changes in the employment levels
induced by service offshoring until now, which weeve documented in the previous section.

In order to study this issue, we start by estintagiquation (9) on the whole sample of countries.
The results are reported in Table 16. Beginningnftbe baseline specification in column (1), note
that the coefficient of the interaction term betweservice offshoring and log wages is negative and
precisely estimated. This result is generally rolagsoss the remaining specifications. In partiGula
it remains qualitatively unchanged when normalizingported services with industry output
(column (2)), when accounting for concomitant fasteelated to technical change, globalization
and union density (columns (3)-(7)), when using reoworked instead of total employment
(column (8)) and when estimating the model in lahifjerences or with Instrumental Variables
(columns (9)-(10)). Overall, this suggests thatiser offshoring may make labor demand more
elastic. Nevertheless, the effect is not largedonemic terms. The point estimates imply, in fact,
that a 1 p.p. increase 80Sraises the absolute value of the wage elasticitgdproximately 0.01.
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Table 16 - The Effect of Sexrvice Offshoring on Labor Demand Elasticity

T-Country Sample S-Country Sample
Baselinae 505_¥ Price of  Material Service TUmon — Country-Time and Hours 11-¥ear IV Basalina
Softerare Offshorn Inshorin Density  Indastry-Time Worked Differenc
w v w wm W W () ) ¢ ) R 00V
nW S0 17E O lRdd 0133 0211 J0199%F 0134 00774 S0 1T Q25T 0 230 ) DRgEEE
[0075] [Q075] [Q075] [0092] [0.027] [0.101] [0.024] [D024] [0095]  [0.101] [0.057]
InF™ 0114 0,107 0,101 0,122 0109 0110 0094 0118 0248 0,212 0. L
[D078] [QD078] [0077] [0O77]  [0.079] [0077] [0.0&87] [0078] [D158] [0.216] [0.073]
InP* -0,004  -0,008 -0,040 0,008 -0,028  -0,001  -0,087 -0,027 0078 0,147 -0,034
[D055] [D05&] [0055] [0055]  [0057] [005&] [0.055] [D058] [0O027] [0.097] [0.057]
ImP= -010g% Q0egtE 0053 -0 114% 0089 -0.098%F 0047 -0,087 -0 2044+ 0 099 -0.] 5k
[0048] [O048] [0055] [0048]  [0.053] [0.044] [0.055] [0048] [007&8] [00287] [0.047]
In¥ 035944 [ Jgkdd 0 0k 0 34 44 [ 3] kb4 [ Ja Qebkk [ 34 Sktek 0. 30444 [ 4] St [ 57544k 0 4044+
[0023] [Q025]  [00228] [0083] [0.082] [0.022] [0.078] [o027] [0103]  [0.148] [0.062]
Ink 0. 4274 [ 42a4td 0375k 0 42044+ [ gd Skt ) 4236440 035 (O R 8 R N T O I B
[0072] [0075] [0074] [0O074] [0072] [0077] [0.082] [0077] [Q029] [0.119] [0.085]
208 0. 104 [ 135%kk ) 1] | bk ] Stk [ ] ] ] bk 0 Oigggekcteok 0. 12244 [ 14Quktck: ] QRS 0,009
[0.041] [0044] [0O042]  [0048] [0042] [0029] [D048] [0042]  [0.08&] [0.0432]
SOSHIW -0 009 SOLO12% 0010 0 014% 0 D10 () DOZHek -0L010%% 0 0] 2+ 0 007 0,000
[0.004] [D004] [0004]  [0004] [0.004] [0.003] [D004] [DO04]  [000&] [0.004]
305 ¥ 0.128+*
[0075]
S05_THInW -0,011
[0no07]
P 1.4z
[0.857]
InPEF Ty 0,125
[0.023]
MCE -0,014
[001s8]
MIOEHInW 0,001
[0002]
IHNsH -0.080#
[0.035]
IMEH*InW 0,006
[0.004]
TTHDENS 0,014
[0.013]
THDEH S InW -0,001
[0.002]
Chs . 1679 1679 1439 1479 1679 1679 1879 1679 139 1119 540
R-squared 0,53 0,52 0,54 0,53 0,54 0,53 0,82 0,50 0,60 0,42 0,53

The dependent wariable is the log mumber of emplovees, except in cobunm (8] where it is the log mumber of hours worked. Standard errors are
corrected for chistering at the country-industry level. The instraments wsed i cobunn (107 arve the third and fourth lags of all the explanatory
varlables, #HF bk gndicates siznificance at the 1, 5, and 10% level respectively. See also notes to previos tables,

Table 17 re-estimates the baseline specificatidividually on each country. Not surprisingly, the
coefficients are less precise than before. Interglgt however, there is heterogeneity in the a§jn
the interaction terms across economies. In padictie coefficients of these terms are negative in
five countries and positive in the remaining foRecent work by Hasan et al. (2007) and Hijzen
and Swaim (2010) suggests that such heterogenaybm® linked to the difference in labor market
regulations across countries. In countries with kvesgulations, in fact, firms may have greater
flexibility to adjust their mix of domestic and fgn inputs and the effects of service offshoring
may end up being larger as a result.
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Tahle 17 - The Effect of Service Offshoring on Labor Demand Flasticity: Individual Couniries

EBelznum Denmark Finland France Gerrany Ttaly Hetherlands  Spain Sweden
InWF -0.398% -0,1%0 0,188 -0 3114 -0,005 0,127 -0,178 0,582 0,022
[0.211] [0.184] [0.14&] [0.111] [0.021] [0.157] [0.125] [0.39%] [0.053]
208 -0,024 0,422 0,178 -1 a0 1.1 QG 1,682 -0,022 -0,343 0,125
[0.627] [0.508] [0.155] [0.540] [0.202] [1.202] [0.124] [0.452] [0.112]
SO InW 0,008 -0,045 -0,015 0.1077* -0.103%% 0 183 0,001 0,055 -0,015
[0.052] [0.02&] [0.012] [0.054] [0.019] [0.113] [G.011] [0.042] [0.013]
Cibys. &0 240 239 240 240 240 240 240 &0
F-squared 0,52 0,72 0,55 0,71 0,71 0,41 0,71 0,50 0,534

The dependent wariable is the log mumber of employess. The specifications inchide the same regressors as i cohunn (1) of Table 16, Only the
coefficients of log wages, service offshoring and their interaction are reported. Standard errors are corrected for clustering at the mmdustry level.
ek k& ndicates sigificance at the 1, 5, and 10% level respectively. See also notes to previous tables.

In order to investigate this source of heteroggneait Table 18, we re-estimate the baseline
specification on two sub-samples of countries: ¢hwgth strict labor market regulations and those
with weak labor market regulations. Countries vgthct regulations are those for which the index
of Employment Protection Legislation (EPL) consteacby Nickell (2006) is above the sample
median. Consistent with our expectations, and thiéprevious findings by Hasan et al. (2007) and
Hijzen and Swaim (2010), the interaction term bemvdog wages and service offshoring is
negative and statistically significant only in teeb-sample of countries with weak EPL, where
firms may have greater flexibility to substitutendestic labor with foreign inputs.

Table 18 - The Effect of Service Offishoring on Labor Demand Elasticity: Couniries with Strict and Weak EPL

T-Country Sample S-Country Sample

Striet EPL Weal EFL Strirt EPL Weak EFL
InW7 -0, 2k -0.1e5%* [0 2Rk 0 25

[o?e] [o09a] [on07e] [oos?]
208 0,007 0072+ -0.155%* 0026w+

@127 [0.047] [O0E4] [0.043]
R 0,000 -0.00a* 0.0] 5+ -0.008

[oo12] [0.005] [0.00=] [0.004]
Ohs, 720 959 240 00
B-squared 0,43 0,56 0,45 0,60

The dependent variable s the log tnumber of employess. The specifications mchide the same regressors as i cobumn (1) of Table 16, Only
the coefficients of log wages, service offshomng and their mteraction are reported. Standard errors ave corected for chisternng at the
conntry-industry lewel s Ak F gndicates sizmificance at the 1, 5, and 10%; level respectively. See also notes to previous tables.

Finally, Table 19 reports separate results forttiiee skill groups of workers, using the 7-country
sample to save space and maximize degrees of fre€llte estimates show that, in countries with
strict EPL, service offshoring does not raise tlastecity of labor demand for any of the three Iskil
groups of workers. In countries with weak EPL, @ast, service offshoring exerts no effect on
workers with high and medium levels of skills, lvaises the elasticity of labor demand for those
with low levels of education.
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Table 19 - The Effect of Service Offshoring on Labor Demand Elasticity: Estimates by Skill Group

Striet EPL Weak EFL
Hizh Skilled Mednnm Skilled Lowr Skilled Lahor Hizh Skilled Medinm Skilled Lowr Skilled Lahor
L 0,183 0,104 0,095 B ncie: 02084 0,147
[m.176] [0.054] [0.144] [0.118] [0.105] [.121]
L OE51# 034 0,281 0.7 56k 0,514 0,489
[0.294] [0.165] [0.267] [0.233] [0.257] [0.355]
W™ 0,019 0011 0,106 0,028 0465+ 0,206
[0.047] [0.014] [0.073] [0.222] [0.250] .311]
508 0,029 010w 0.220% 0077 0,008 011
[0.085] [0.057] m.123] [0.042] [0.057] [0.044]
SOSKINTS 0,028 0,031 0.110* 0,003 0,017 0,086
[0.056] [0.025] [0.057] [0.045] [0.055] [0.074]
SOSKITS 0,028 0,025 0,083 0,051 0,017 0.182#
[0.085] [0.035] m113] [.071] [0.073] [0.095]
SOSHFINE 0,021 0,018 0,003 0,023 0,033 025
[0.040] [0.018] [0.058] [0.042] [0.043] [0.050]
s, 716 718 716 959 959 959
F-squared 0,59 0,46 0,79 0,71 0,59 0,61

Eeslts ave based on the 7-country sample. The dependent varable 15 the log mumber of hours worked by each skill zroup. Only the coefficients of
log wragas, service offshonng and their interactions are reported. Standard ervors ave comvected for chistering at the country-industiy lawe] Hekk | ek
*: indicates significance at the 1, 5, and 10% level respectivaly. See also notes to previons tables.

5.4 Concluding remarks

This chapter studied the effects of service offgtgpon the location and elasticity of labor demand,
using novel and comparable data for nine Westerng&an countries between 1995 and 2006. The
empirical results showed that, in the aggregatwjceoffshoring exerts small, and possibly weakly
positive, effects on the level of labor demand. seheffects are mostly driven by offshoring of
business services, whereas offshoring of othericehas a negligible impact on labor demand.
Some heterogeneity exists across countries inigimeo$ the effects, but the economic magnitude of
the latter is always small. Finally, skilled workesre more likely to complement with imported
services than unskilled workers; however, neitlgarthis latter group are the effects of service
offshoring significantly negative.

As for the second topic, the results show thatisereffshoring makes labor demand more elastic.
Nevertheless, the economic magnitude of this effectsmall as well. Interestingly, the effect
depends on the strictness of labor market reguisitio each country. In particular, the elasticity o
labor demand rises with service offshoring onlycauntries with weak regulations, and this effect
is mostly borne by low skilled workers.

Taken together, these findings support the mairsagesfrom previous studies, according to which
the ‘fear of service offshoring’ (Amiti and Wei, @9) is probably exaggerated. At the same time,
however, they suggest that specific types of gawemt policies may help alleviate this fear and
mitigate the adjustment costs faced by some grofipgorkers. In particular, improved access to
on-the-job training and higher education may helw educated and poorly qualified individuals

upgrade their skills and thereby make them moreptementary with imported services (OECD,

2005). Similarly, EPL may reduce the negative déffexf service offshoring on the wage elasticity
of labor demand, especially for low skilled workers
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In conclusion, we mention a possible avenue fourutresearch related to this chapter. Service
offshoring may have different implications for imdlual employees, depending on their
educational level and other characteristics sudaleasler, race, occupation, labor market experience
and geographical mobility. The chapter does notlystihese factors, due to its focus on more
aggregate effects. Nevertheless, the studies erceasffshoring based on micro-level data are still
very limited. Among them are the recent works by and Trefler (2008) and Blinder and Krueger
(2009) for the U.S., and by Hijzen et al. (2007}l &eishecker and Gorg (2008) for the U.K.. The
increasing availability of worker-level data setdl wffer a great opportunity to expand the number
and geographic coverage of these studies, themnepsoving our understanding of the labor market
implications of service offshoring in the induslizad countries.
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7 APPENDIX: TABLE Al

Table Al - Variahles and Descriptive Statistics

Name Definition Source F-Country Sample 9-Country Sample
Obs. Mean  Srd. Dew. Obs. Mean  Std. Oew.
InL Log number of employees EUKLEMS 1620 14 18 40 1,7 14
InH Log number of hours worked EUKLEMS 1630 19,3 14
InH** Log number of hours worked by high zkilled workers EUKLEMS 1620 16,2 1.7 R40 EE 15
InHME Log number of hours worked by medium skilled workers EUKLEMS 1630 1849 16 f40 187 16
InH® Log number of hours worked by low skilled workers EUKLEMS 1620 17.6 18 40 175 1.7
In'wi Log yearly wage EUKLEMS 1630 101 ng f40 949 10
In'wt Log hourly wage EUKLEMS 1680 27 0
Infw™s Log hourly wage of high skilled warkers EUKLEMS 1620 3.2 ns R40 30 1.0
InwH® Log hourly wage of medium skilled warkers EUKLEMS 1680 28 (1} 40 26 04
Inwit® Log hourly wage of low skilled warkers EUKLEMS E7E 24 na R40 23 1.0
Csh Ciost share of high skilled warkers EUKLEMS 1676 45 5.2 A40 46 48
C=h™ Cost share of medium skilled workers EUKLEMS E7E 13,0 105 R40 18,2 10,5
Czh'* Cost share of low skilled warkers EUKLEMS 1ETE E1 52 540 ER 52
InFH Log price of material inputs EUELEMS 1680 o1 03 540 01 0,3
InF* Log price of service inputs EUKLEMS 16749 IRl 03 A40 01 03
InPE Log price af energy inputs EUKLEMS 1680 0z 03 540 0z 03
InF* Log price of intermediate inputs EUKLEMS 1630 01 01
InFY Log price of autput EUKLEMS 1680 01 01 a40 01 0z
InF* Log price of non-ICT assets EUKLEMS 1440 01 [1R]
|nFEerT Log price of software EUKLEMS 1440 0.0 02
InF'™ Lag price of computing equipment EUKLEMS 1428 11 06
InF<T Log price of communication equipment EUKLEMS 1425 -0 02
InF'=T Laog price of ICT assets EUKLEMS 1440 05 0.4
In't* Log real output EUKLEMS 1620 236 18 540 233 14
Ink Log volume index of non-ICT capital services EUKLEMS 1680 o1 nz 40 01 0.2
ICT ICT =hare of total capital compensation EUKLEMS 1620 14,2 120
TFF Indey of TFF grawth EUKLEMS 1620 11 03
s0s Share of imported services in total input purchazes Eurostat 1620 13 22 R40 21 23
SOgoeTheUS Share of impaorted business services in tatal input purchazes Eurostat 620 13 15 540 13 16
SO5etHF Share of imparted computer services in totalinput purchases Eurostat 1620 0,1 03 R40 0,1 03
sog Share of imported financial and insurance services in tokal Eurostat 1630 03 0.4 A40 03 04
input purchases

SOgREe Share of imported FiéD services in total input purchazes Eurostat EE0 0z 04 540 04 13
MOS Share of imported material inputs in total input purchases Eurostat 1680 19,9 144
S05 Y Share of imported services in total cutpur Eurcstat and 1680 10 13

FIIKI FRAS
SOS_Y*T™M*  Share of imported business services in total output Eurostat and 1650 0.7 07

ElIk] FRAS
S0S Y™ Share of imported computer services in total output Eurostat and 1620 o1 o,

FIIKI FRAS
sosg ym™ Share of imported financial and insurance services in tokal Eurostat and 1630 01 0z

Aartrnr ElIk] FRAS

SOs e Share of imported F&D services in total output Eurostat and 1620 o1 o7

FIIKI FRAS
IMFEMN Imparts aver GOP [eountry-level] Wil 1630 340 17
OPER Auerage imports- and exports-to-GOP ratio [country-level) Wil 1620 368 126
INEH Service exports over GOP [country-level) Wil 1630 a0 358
IFOI Mt inard FOlaver GOP [country-level) Wil 1680 33 3.8
aFol et outward FOI over GOP [country-level] Wil 1630 47 4.8
MIGSTE Immigrants' share of population [country-lewel] Wil 420 T4 3.6
UMDEMNS Union members’ share of population [country-level] OECD and wiDl 1630 36,8 254
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