% &

4 &
20 prv®

SCHOOL OF BUSINESS

WORKING PAPER

No 9/2018

Decomposing value chains within Swedisnh multinationals

Kent Eliasson, Par Hansson and Markus Lindvert

Economics

ISSN 1403-0586

http://www.oru.se/Institutioner/Handelshogskolad-@rebro-
universitet/Forskning/Publikationer/Working-papers/
Orebro University School of Business

701 82 Orebro

SWEDEN




Decomposing value chainswithin Swedish
multinationals

Kent Eliasson*, Par Hansson** and Markus Lindvett**

June 12 2018

Abstract

Multinational enterprises (MNE) have been highlgtiamental in the processes leading to
the increased fragmentation of production withiobgll value chains. We examine the
relationship between relative demands for skillsp-noutine or non-offshorable tasks in
Swedish MNE parents (onshore) and their employm&mdres in affiliates abroad
(offshore), as well as the impact on relative dethanSwedish enterprises at home when
establishing an affiliate abroad. The period ofigtis 2001 to 2013, a period of expansion
for Swedish MNEs, particularly in low-income coue$ such as China. Our instrumental
variable estimates suggest that there is a caedatianship of increased employment
shares in affiliates abroad (offshore) on highéatiee demand for skills and non-routine
tasks in the parents at home (onshore) and thaitrthact of such offshore employment
changes onshore is non-negligible. Furthermore,estémate the relationships between
absolute employment onshore (skilled and lesseskihbor) and employment in affiliates
offshore (high- and low-income countries). Increhsamployment in affiliates in low-
income countries is negatively related to the emplent of less-skilled workers in
manufacturing MNE parentsiybstitut¢, whereas increased employment in affiliates in
high-income countries is positively related to #mmployment of both skilled and less-
skilled workers in service at MNE parent®mplement
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1. Introduction®

Declining costs for transportation, information asmmmunication, together with
lower barriers to international trade and investinkave led to the increased
fragmentation of production within global value tis&a Multinational enterprises
(MNESs) are highly instrumental in such processeghM/MNESs, some production
stages of the value chains have been relocatdtliates offshore (or outsourced
to independent suppliers abroad), whereas otheeslteen retained or even

expanded in the parents at home (onshore).

The purpose of this paper is to examine which @ms/within Swedish MNEs are
kept in the parents onshore when their affiliate®ad are expanding, or onshore
in Swedish enterprises that are establishing agioraffiliate. In other words, we
aim to investigate the relationship between outvw&dddl and the onshore
employment composition of Swedish MNEs, or of Swhdinterprises becoming
MNESs. Previous studies, such as Head and Ries J20@PHansson (2005), have
focused solely on skills measured, e.qg., in terfredacational attainment of the
employees. We also analyze the skill compositiom, &s in Becker et al. (2013),

we also study the impact of offshoring on the tesitent in the MNE parenfs.

Routine tasks are activities that can be accomgudidly following a set of specific,
well defined rules, whereas non-routine tasks aseernomplicated activities such
as problem solving and decision making. Accordinghyn-routine tasks may be

too complex to be fully communicated to productieams in another country.

! The authors gratefully acknowledge financial supfrom Swedish Research Council for Health,
Working Life and Welfare. We have benefited fronmeoents in seminars at European Trade Study
Group in Florence, Nordic International Trade Sersrin Stockholm, Swedish Network for
European Studies in Economics and Business in Maamd Orebro University.

2 A limitation of such an approach is that it onriially captures the offshore activities of MNEs
because it excludes their arm’s-length relatiorship



Routine tasks are thus more easily fragmented gpbgrally than non-routine
tasks because they can be simply translated istauctions for the offshore
producers. Hence, we expect the share of non-mtdiks to increase in the

parents at home when MNEs are expanding theiriaes\abroad.

We use two commonly employed measures of the notineness of jobs to
investigate the relationship between increasedoftsactivities in the affiliates of
Swedish MNEs and the share of non-routine taskisaim onshore MNE parents.
The first is proposed and employed by Becker gR28i13) and is based on survey
questions concerning whether the respondent wotlsr s listed workplace tool.
The second, which has recently been put to extensi® but, to our knowledge,
not in this context, is a routine task index ofaliént jobs consisting of three

aggregates: manual, routine, and abstract tasks.

Non-routineness is one factor that determines tisharability of a task. Another
factor is the extent to which a task requires facéace contact with people other
than fellow workers with no loss of quality. Prademal coders had to take such
considerations into account when they were ask&imder and Kreuger (2013) to
assess the degree of offshorability in differebsjoNe exploit the Blinder and
Kreuger measure of offshorability to examine whethe shares of non-offshorable
tasks increase in Swedish MNE parents in conneuatittnhigher offshore

employment shares in their affiliates.

In other words, we take these classifications elupations regarding non-routine
and offshorability at face value. Utilizing thes#f‘the shelf” measures of non-
routineness and non-offshorability as above, imstéaonstructing our own

measures, enables us to achieve better compayatiiiong similar studieb.

% See, e.g., Autor and Dorn (2013), Goos et al. 42@hd Autor et al. (2015).
* This is a recommendation by Autor (2013).



Compared to Becker et al. (2013), instead of MN&h{d, we use enterprises as the
unit of analysis. We prefer enterprises becauseisithe level at which decisions
about initiating production abroad, relocations attter structural changes within
MNEs are taken. Potential problems with plantsearfisr example, when MNEs
relocate low-skilled activities from their home oy to other countries by closing
down plants at home and reopening them abroad. plathts as the unit of

analysis, the observations disappear from the sariyith enterprises, on the other
hand, the proportion of skilled labor increasesahe while the offshore

employment share becomes higher.

In contrast to previous studies, the observatigiogen our study is quite lengthy
and up-to-date, i.e., 2001 to 20%Bhis is important because we are able to
investigate effects over a longer term and duripgrgod when foreign direct

investment has grown substantially in low-incomarntdes, such as in China.

In our sample of enterprises, we include all Swedwned enterprises that have
employees abroad at least one year between 200204:3d This means that in
addition to observations on enterprises that ar&Eb|Ne., have employees abroad,
we also include observations on enterprises thairhe MNES or cease to be
MNESs over the studied period. Accordingly, we take only the intensive margin

®> Another example where enterprise groups are @eleas the unit of analysis is in the case of
horizontal FDI offshoring — replicating the saméivaties abroad as are carried out at home — which
requires increased headquarter services at homexBmple, when the Swedish multinational
clothing-retail company H&M opens new stores inastbountries, headquarters activities, e.g.,
management, design and marketing, must expane ipatent country (Sweden). These activities
are usually more skilled and non-routine than ayeiia the parent in Sweden, which means that the
skill and non-routine intensity goes up in H&M atrhe. Most likely, such effects are better
captured by an analysis on the enterprise leveal itha plant-level analysis, since only headquarter
plants at home are affected, while we expect teesan unambiguous rise in skill and non-
routine intensity on the enterprise level in theep& country due to horizontal FDI offshoring.

® In Becker et al. (2013), the observation periofiasn 1998 to 2001 and studies using more recent
data are sparse. Other prominent studies of tleetsfbn labor markets of offshoring, e.g., Harrison
and McMillan (2011) and Ebenstein et al. (2014} ehapproximately the year 2000.



into account but also the extensive margin. In tbgpect, our analysis has
similarities with Hijzen et al. (2011) and Hakka&laal. (2014), among others,
which are studies that focus on the home effecestablishing a foreign affiliate
by using matching techniques to compare the outdarfians that become MNEs

with other similar firms that continue to be non-E§

We employ a commonly applied cost function appraaoginating from Berman
et al. (1994) to examine the relationship betwetative demands for skills and
non-routine or non-offshorable tasks in enduringBparents, as well as at home
in enterprises becoming MNEs (onshore), and thepleyment shares in affiliates
abroad (offshore).

Reasonably, technological changes (and computengdiave a positive impact

on the demand for skills and non-routine tasksll&klabor benefits more from
technological changes than other production factéos-routine tasks are often
sufficiently complex that they cannot be completghgcified in computer code and
executed by machines. It is therefore necessanctode controls for

technological changes and computerization in thpiecal specification.

In manufacturing MNEs and service MNES, the shaikitied labor has been
growing at a similar rate. In manufacturing MNEswever, this growth is due to a
heavy decrease in the employment of less-skilledrlavhereas in service MNEs,
it is a result of a substantial boost in the emplext of skilled labor. To
investigate these developments and reasons bdfendih more detail, in addition
to relative demand, we examine the relationshipadsen offshore affiliate
employment in high- and low-income countries arelahsolute employment of
skilled and less-skilled labor onshore separafdhg results from such estimations

indicate whether employment in offshore affiliate$igh- and low-income



countries complements or substitutes the employwiedifferent skills in MNE

parents onshore.

One problem left largely unaddressed in previoudiss estimating the
relationships within MNEs between changes in thaiployment in affiliates
overseas and changes in relative demand for skilistasks in their parents at
home is that labor demand at home and employmeaadimight be jointly
determined. The positive relationship often found between gpaasion in
affiliates abroad and a higher share of skilledtah parents at home could be a
result of factors originating from abroad, suchaager costs of offshoring and
increased demand overseas, as well as of domastar$ such as an increased
supply of skilled labor in the home country. Thieans that a positive linkage
between an expansion in affiliates abroad and as@e relative demand for skills
and tasks at home is a correlation, rather thaauaat effect, and therefore
becomes difficult to interpret. We attempt to idgna causal relationship by
instrumenting employment in affiliates abroad. \Wgress employment in host
country affiliates on GDP and barriers towards kthe host countries, which we
argue are factors uncorrelated with labor demarbarparents at home. Predicted
values on employment in affiliates abroad fromrégressions are then used to
explain labor demand in the parents at home.

Our study extends and revisits previous analysddiis performed for the 1990s
and the early 2000s. It is also related to othattiss addressing similar questions

but using different approaches, such as Autor, RmehHanson (2015). In contrast
to our study, their unit of analysis is regionsngouting zones) in the US. The aim

of their analysis is to examine the simultaneoysaot of technology

"Head and Ries (2002) and Hansson (2005) presgnOir$ estimates for offshore employment.
In an alternative but not emphasized estimatiorckBeet al. (2013) use two-year lagged offshore
employment as an instrument. Desai et al. (2008)Hummels et al. (2014), however, address
similar simultaneity problems more thoroughly ifated problems.



(computerization) and international trade on ldahbr markets, e.g., on skills and
occupations. One important finding is that as ingpmom China accelerate in the
2000s, employment declines in routine task-intemsiecupations and among
workers without a college education, particulariyegions heavily exposed to

increasing competition from China in manufactunmmgducts.

To preview our results, we find that expansion$iniSwedish MNEs of their
offshore employment or Swedish enterprises inftgaproduction abroad is
associated with the fact that non-routine tasksaatidities conducted by skilled
workers are retained or expanded in the parenivied8n (onshore). Our
instrumental variable estimates suggest that tiseaecausal relationship of
increased employment shares in affiliates abro#dh@re) on higher relative
demand for skills and non-routine tasks in the pigrat home (onshore).
Moreover, the impact of such offshore employmemingfes onshore is non-

negligible.

From the estimations of the absolute employmeskiied and less-skilled labor
onshore, we note that increased employment in tmefme countries appears to be
negatively related to the employment of less-skilsoor in manufacturing MNE
parents in Swedes\(bstitutg. This is consistent with one of the motives mutvard

in the literature for foreign direct investment Fbamely, resource-seeking (vertical
FDI). Vertical FDI may lead to a relocation of lesglled activities from Sweden to
countries where less-skilled workers are cheaper.

Another motive for FDI is market-seeking (horizdri&®l). Unlike vertical FDI,
horizontal FDI has positive employment effectsha home countries; an expansion
abroad requires expanded headquarters activitiee iparents (coordination and
development). In contrast to manufacturing, ounltegor services show that

increased employment in affiliates in high-inconoeiratries seems to be positively



related to the employment of both skilled and lgs#ied labor in service MNE
parents in Swedercdmplement

The structure of the remainder of the paper iolsws. In Section 2.1, we discuss
the Swedish micro data we employ. Section 2.2 de=ziSwedish MNE
employment at home and abroad. Section 2.3 pregentaeasures of non-routine
and non-offshorable tasks in different occupati@etion 3 contains the
econometric analysis, with Section 3.1 settingtbateconometric specification,
Section 3.2 presenting results from estimation®lative demand for skills and
tasks, and Section 3.3 presenting results frommasitons of the relationships
between offshore employment in high- and low-incaoentries and onshore
employment of skilled and less-skilled labor. Smt# summarizes and concludes.

2. Dataand description

2.1 Data sources

To construct our dataset, we connect data frormgeraf microdata sources. The
unique identification numbers of the firms enaldaalink information on

financial accounts, R&D expenditure, and regisi@sdal labor statistics (in our
case, the education levels of employees and tkheupations). The unit of analysis
is Swedish controlled enterprise groups with &ffés abroad, i.e., Swedish MNESs.
Firms within enterprise groups are identified byame of Koncernregistret (the

Business Group Register).

The basic variables in our study of individualstiedtional attainment and
occupations are derived from annual registers@f&Wwedish population compiled
by Statistics Sweden (SCB). The education regssrexisted since 1985 and a



complete register on occupations has existed €66&. Wage incomé&sre from
register-based labor market statistics (RAMS) aanibbles derived from balance
sheets and income statements, such as value addeaital, are from the
Structural Business Statistics (SBS). Both RAMS 8B& are also register data
collected by SCB. Employment in Swedish MNESs, iitiswedish parents, and in
their affiliates abroad at country level are fromtistics compiled by the Swedish
Agency for Growth Policy Analysis.

2.2 Swedish MNE employment at home and abroad

To illustrate how employment within Swedish multioaals has been distributed
between their parents and their affiliates abraga&jgure 1, we present the
development of employment in Swedish MNEs in Swemlhabroad between
1996 and 2013.

Figurel Employmentin Swedish MNEs in Sweden and abroad
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800 000 =fi—Sweden
B Abroad
500000 7= W
400 000
200 000
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8 More precisely, wage incomes are gross annualregn
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Source: Growth Analysis, Swedish Groups with Affiks Abroad

From 1996 to 2013, parent employment in Swedish BINécreased from 703,000
to 536,000 (-24%), while over the period studiga)2to 2013, parent MNE
employment is almost unchanged. In stark conteasployment in the affiliates of
Swedish MNEs abroad has increased from 605,00096 1o 1.25 million in 2013
(+106%). Although employment in Swedish MNEs in 8eis no longer
declining, the relative importance of Sweden ascation for Swedish MNEs has
decreased. This is illustrated in Figure 2, wheeesivow the development of
employment shares in the parents in Sweden arekiaffiliates in high-income

and low-income countries.

Figure2 Employment shares of Swedish MNEs in Sweden amdbimincome
and low-income countriésPercent.
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° The way we define high- and low-income countrig=e(the remark in the figure), low-income
countries might be better termed as low- and migttteme countries.
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Remark High-income countries are the “old” OECD coundridustralia, Austria, Belgium,
Canada, Denmark, Finland, France, Germany, Gréesland, Ireland, Italy, Japan, Luxembourg,
the Netherlands, New Zealand, Norway, Portugaljr§j@witzerland, the United Kingdom and the
United States.

Source: Growth Analysis, Swedish Groups with Affiés Abroad

In Sweden, the proportion of total employment ineSish MNEs has fallen from
54% in 1996 to 30% in 2013. The drop was largesténlate 1990s, however, and
flattens out in the 2000s. In the late 1990s, tieesabroad grows in both high-
and low-income countries. In affiliates in high-amse countries, the proportion at
the outset increased from 37% in 1996 to its pe&k% in 2003. The share then
decreased, dropping to 42% in 2013. In low-incomantries, the employment
share has a distinctly rising trend, from nearl9cli@ 1996 to more than 28% in
2013.

Tablel  Employment in affiliates in various low-income gps

Country group 1996 2001 2013 A2013-1996
Central and Eastern 34,549 96,047 168,607 134,058
European CountrieSEEC (2.6) (6.3) (9.4)
ChinaCHN 7,315 16,837 85,873 78,558
(0.6) (1.1) (4.8)
IndiaIND 9,553 18,385 37,303 27,750
(0.7) (1.2) (2.1)
Other Low-Income 74,599 102,042 215,418 140,819
CountriesOLIC (5.7) (6.7) (12.1)
Total employment 126,016 233,311 507,201 381,202
Low-Income (9.6) (15.2) (28.4)

Remark Within parentheses employment shares of totalleyngent in Swedish MNESs in percent.

As we notice from Figure 2, during the study peffian 2001 to 2013,
employment in Swedish MNEs has shifted from higteme countries, including
the parent country Sweden, towards growing coustrigh lower incomes. Table 1

gives a more detailed view of employment in varigt@ups of low-income
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countries. The table shows that in percentage témmkargest employment growth
between 2001 and 2013 was in China (+410%); Chanéesl from a low level.

One of the main purposes of this study is to exarttie relationship between
changes in offshore employment in affiliates abraad the skill composition in
the parent companies at home. It may thereford beeyest to compare the
development of the share of skilled labor in theepts of Swedish MNEs with the
development in non-MNEs in Sweden. This is showRigure 3. We define

skilled labor as employees with three years or nobpost-secondary education.

Figure3 Share of skilled labor in Swedish MNEs and in MINES. Percent.
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Source: Statistics Sweden, Register-based Labokd#i&tatistics (RAMS)

We find that in both Swedish MNEs and non-MNEs|| sikiensity grew
substantially between 1997 and 2013. The reasoindbéiese trends is most likely

a substantial increase in the supply of skilleatah Sweden during this period.
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What is of greater interest, however, is that weeobe a greater increase in the
skill intensity in Swedish MNEs than in non-MNEBetskill intensity in Swedish
MNEs grew by 14.3 percentage points, whereas fieeiminon-MNEs is 8.2
percentage points. One possible explanation isuthidée non-MNEs, MNEs have
opportunities to move activities between plantated in different countries. If
less-skilled activities tend to be relocated frowme8en by MNEs while skilled
activities are retained and expanded at home, weatxo see a greater increase in
skill intensity in Swedish MNEs than in non-MNEsSweden. Additionally,
notice from Figure 3 that the skill intensity isnsiderably higher in MNESs than in
non-MNEs; in 2013, the share of skilled labor in EBis 23.5% compared to
15.3% in non-MNEs.

We found differences above in how the share ofeskiabor developed in MNEs
and non-MNEs. Can we also observe such differelnetgeen manufacturing
MNESs and service MNEs? If we compare the sharditéd labor in the parents
of manufacturing MNEs and the parents of serviceBdNve can see that the
change in skill intensity is similar. In manufaétig MNESs the share of skilled
labor rose 12.3 percentage points between 1992@h8 and in service MNEs, it
increased 14.1 percentage points. In 2013, theistehsity in service MNEs is
higher than in manufacturing MNEs, 25.0% in serW¥Es and 21.0% in

manufacturing MNEs.

If in Figure 4 we instead look at the trends in ¢éineployment of skilled and less-
skilled labor, however, we observe a differentgratin manufacturing than in
services. Although the employment of skilled lamomanufacturing MNEs grew
significantly between 1997 and 2013 (+23%), theaase in service MNES is more
substantial (+133%). Regarding less skilled lab@r find that a sharp decline in
the employment in manufacturing MNEs (-59%) anduzlmsmaller decrease in

service MNEs (-20%). In other words, in manufactgiMNES, the rising skill
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share is due to a heavy decrease of less skilten, lavhereas in service MNESs, the
higher skill intensity is largely the result of ansiderable increase in the
employment of skilled labd?’

Figure4 Trends in the employment of skilled and less-sHilvorkers in the
parents of manufacturing MNEs and the parentenfice MNEs
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9 Notice in Figure 4 that owing to population chasigeg., Swedish MNEs becoming foreign-
owned and therefore disappearing from the popudatiee changes between years in absolute
employment can be quite dramatic.
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(b) Less-skilled workers
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Source: Statistics Sweden, Register-based Labokd#l&tatistics (RAMS)

If we then examine the overseas affiliates of mactwiring and service MNEs, do
they have different patterns of localization? Firstrigure 5, note that the offshore
employment share is larger in manufacturing MNEstim service MNEs, 77% in
manufacturing MNEs and 66% in service MNEs in 2(8&cond, at least from
year 2000, the offshore employment share in higle+ime countries is higher in
service MNEs than in manufacturing MNESs, while tbeerse applies to low-
income countries. Third, over time, the offshorgpeyment share in high-income
countries in manufacturing MNEs as well as in sssWINEs has declined from
approximately 50% to approximately 40%. Fourth,affehore employment shares
in low-income countries, both in manufacturing @edvice MNEs, have trended
heavily upwards, from 12% in 1996 to 40% in 2018ianufacturing MNEs and
from 3 percent to 21% for service MNEs for the sagnaeod. Fifth, in recent years,

the offshore employment share in low-income andhfgome countries in



manufacturing MNEs has been approximately the d@f®); in services, the

share is considerably higher in high-income coestri

Figure5 Offshore employment shares in high-income andilos@me countries
in manufacturing MNEs and service MNEs. Percent.
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Source: Growth Analysis, Swedish Groups with Affiés Abroad

In sum, we discern from the figures in Sectiont@a& at the same time as we see a
substantial increase in the employment share iladdfs of Swedish MNEs abroad,
the proportion of skilled labor has risen more dapin Swedish MNEs than in
non-MNEs in Sweden. This observation is consistetit Swedish MNEs

retaining and expanding skilled activities onshehéle moving less-skilled

activities offshore. Remarkably, we also find timathe 2000s, it is the offshore

employment share in low-income countries that feenlgrowing, and lately in
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manufacturing, the offshore employment share hawmgito be approximately the

same in high- and low-income countries.

However, to obtain more direct and reliable evideregarding the impact of
changes in offshore employment on the onshore (skitl task) compaosition within
Swedish MNESs requires econometric analyses. Begi@senting the results of
such analyses, we discuss different task meadusesdn be employed as

complementary measures to skill.
2.3 Construction of task measures

In the econometric analysis in Section 3, we maleeaf three different task
intensity measures that have recently been ustgtiliterature to characterize
various occupations. First, we present two differeeasures of the element of non-
routineness in an occupation, and second, an ioidére degree of non-
offshorability of an occupation. Non-routinenessd aiffshorability are factors that

can be expected to impact whether a task will caded abroad or not.

The first measure of the non-routine intensity foacupation is proposed by
Becker et al. (2013) and is based on survey questiegarding whether the
respondent workers use a listed workplace tbBlach of the 81 tools identified is
assumed to indicate whether non-routine tasksenfenmed by a workef* Non-
routine tasks are non-repetitive and require largeunts of problem solving
ability. Because the respondents of the surveysike their occupation, the
average number of non-routine tasks in an occup&fif,, and the maximum

number of non-routine tasks in any occupatidnx T, can be calculated. A

1 The survey is the German Qualification and Cageewey 1998/99 (BIBB-IAB).

12The 81 workplace tools range from hand tools tehirery and diagnostic devices to computers
and means of transport. For a complete list ofatbekplace tools included in the survey along with
whether they indicate that non-routine tasks aréopmed, see Becker et al. (2013) Table Al.
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measure of the non-routine intensity of an occupdti NRT 11, is then generated
by dividing T}, by Max T, which gives a continuous task intensity measungirey
between 0 and 1, where 1 denotes maximum intefigitgnable linkage between
our Swedish data at individual level aN&T11, the more detailed German two-
digit occupation in Becker et al. (2013) is tratestinto the more limited two-digit
international standard classification ISCO88. Merxpthe variabl®&RTI1is
transformed to assume values between 0 and 10(: Zahows\NRTI1for
different occupationk. NRTI1, can be interpreted as the percentage of non-

routine tasks in occupatida-

The second measure of non-routine intensity ofcupation is based on the
Routine Task IntensityRTI) index used for the US by, for example, Autor and
Dorn (2013), normalized to have zero mean andsiaitdard deviation and
mapped onto the two-digit ISCO88 by Goos et al1@3* The RTI index consists
of three task aggregates: manual, routine, andaabsasks, which are combined to
create the summary meas&€l by occupation&.’® The measure rises with the
importance of routine tasks in each occupationdedlines with the importance of
manual and abstract tasks. To mapRfAgvalues in Goos et al. (2014) onto a
variableRTI2that assumes values between 0 and 100, we usartindative
normal distribution with mean 0 and standard démmal. FromRTI2;, we obtain
the non-routine task intensity of occupatlQiWRTI12, = 1 — RTI12;. Table 2

presentsVRTI2 for various occupations

'3 Data onVRTI1,, is from Hakkala Nilsson et al. (2014).
14 A caveat is that the mapping from the US occupaiicode to the international ISCO88 code
means that we are left with a crude occupatiorssification of only 21 occupations.
!> Formally, theRTlindex in occupatiok is calculated as:

RTI, = ln(T15,1980) - ln(lel‘BSO) - ln(TIé1980)
whereTE, T, andT# are, respectively, the routine, manual, and attsinauts in each occupation
kin 1980.
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Table2  The share of non-routine and non-offshorable taskiskill intensity
in different occupations. Percent.
ISCO Occupation Non- Non- Non-off- Skill- Employ-
88 routine 1 routine 2 shorable intensity ment
NRTI1 NRTI2 NOFFI SKILL
11 Legislators and senior officials 54.4 . . 62.5 4,833
(0.1)
12 Corporate managers 78.4 77.3 62.6 40.8 188,239
(4.3)
13 Managers of small enterprises 46.6 93.6 73.6 021. 79,041
(1.8)
21 Physical, mathematical and 100.0 79.4 14.7 57.2 206,146
engineering science professionals 4.7)
22 Life science and health 90.4 84.1 77.6 50.5 94,484
professionals (2.2)
23 Teaching professionals 61.2 . . 80.4 214,851
(4.9
24 Other professionals 63.0 76.7 417 61.0 311,621
(7.1)
31 Physical and engineering science 79.7 65.5 54.8 23.7 209,176
associate professionals (4.8)
32 Life science and health associate 56.3 62.9 77.3 65.8 132,554
professionals (3.0
33 Teaching associate professionals 36.1 . . 43.9 99,713
(2.3)
34 Other associate professionals 52.7 67.0 46.0 24.9 411,100
(9.4
41 Office clerks 52.1 1.3 34.5 11.3 262,620
(6.0)
42 Customer services clerks 27.1 7.9 599 11.0 71,096
(1.6)
51 Personal and protective services 32.0 72.6 82.6 6.4 677,186
workers (15.5)
52 Models, sales persons and 8.1 48.0 81.3 6.5 225,312
demonstrators (5.2)
61,62 Market-oriented skilled 10.8 . . 7.3 91,448
agricultural and fishery workers (2.1)
71 Extraction and building trades  21.4 57.5 82.4 2.0 260,910
workers (6.0)
72 Metal, machinery and related 41.6 32.3 67.4 1.7 129,472
trades workers (3.0
73 Precision, handicraft, printing and 39.8 5.6 4.8 8.4 11,724
related trades workers (0.3)
74 Other craft and related trades  17.7 10.7 12.5 4.9 18,388
workers (0.4)
81 Stationary-plant and related 43.6 37.4 5.6 2.9 52,850

operators (1.2)
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Table 2 Continued

ISCO Non- Non- Non-off- Skill Employ-
88 Occupation routine 1 routine 2 shorable intensity ment
NRTI1 NRTI2 NOFFI SKILL

82 Machine operators and assemblers 18.8 31.2 0.9 2.9 183,917
4.2)
83 Drivers and mobile plant 6.3 93.3 84.1 3.4 167,284
operators (3.8)
91 Sales and services elementary 0.0 48.8 79.1 5.9 210,283
occupations (4.8)
92 Agricultural, fishery and related 0.9 . . 7.0 3,831
laborers (0.2)
93 Laborers in mining, construction, 2.5 32.6 74.5 3.9 48,676
manufacturing and transport (1.1)

Source: Non-routine 1 Nilsson Hakkala et al. (20T&ble 1, Non-routine 2 Goos et al. (2014)
Table 1, Non-offshorable Goos et al. (2014) TahI8Kill intensity and employment Statistics
Sweden, Register-based Labor Market Statistics (SAM

We use the offshorability measu@&F in Blinder and Kreuger (2013RFF is based
on professional coders’ assessment of the easewnith an occupation could
potentially be offshored. This measurement is ntiz@a to have zero mean and unit
standard deviation and is converted to the two-tB£O88. As we did withRT]I

above, we map these values onto a vari@BblEl that assumes values between 0 and
100 by using the cumulative normal distribution. @tain our non-offshorability
index of occupatiok, NOFFI, = 1 — OFFI,. Table 2 showslOFFI for different

occupationk and indicates the share of non-offshorable tasksgupations.

From Table 2, we observe that accordinyRT11, the non-routine intensity is
greatest among “21 Physical, mathematical and ergimy science professionals”,
while according tNRTI2it is greatest among “13 Managers of small enisspt.
The least non-routine intensive occupations areS8les and services elementary
occupations” RTI11) or “41 Office clerks” NRTI2) Given thalNRTI1andNRTI2
are supposed to measure more or less the samgtthengon-routine intensity of an

occupation), the correlation coefficient in Tablis 3airly low (0.38) and is
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significant only at the 10% level. If we take asdolook at Table 2, the low
correlation is not surprising; the non-routine ngy among “83 Drivers and mobile
plant operators” is quite high accordingNBTI2 whereas according dRTI], it is
very low. We observe the same pattern for “91 Sahekservice elementary
occupations.” Furthermore, we notice that employnretSCO 83 and ISCO 91 is
not negligible; in each of the occupations the emplent share is larger than 4%.

Table3  Correlations of occupational non-routine intensitgn-offshorable
intensity and skill intensity

NRTI1 NRTI2 NOFFI SKILL
NRTI1

NRTI2 0.38

NOFFI -0.20 0.47

SKILL 0.77" 0.51" 0.03

Remark *** ** and * indicate significance at the 1, and 10 percent levels, respectively.

The most offshorable occupations are “82 Machirerajors and assemblers”, i.e.,
NOFFI is lowest, and the least offshorable are “83 Dewand mobile plant
operators”. It is unclear whether non-offshoralblkeks are non-routine, since the
correlation coefficient betwedfOFFI andNRTI1is positive (0.47) and
significant, whereas the correlation coefficientweEenNOFFI andNRTI2is
negative (—0.20) and insignificant.

An interesting question is the extent to which mouatine and non-offshorable
tasks are carried out by skilled workers. Tabla@ass that the correlation between
non-routine intensity (botNRTI1andNRTI2 and skill intensity is positive and
significant, i.e., those working on non-routinekgre often individuals with a
high level of education. In contrast, there is @lationship between those who
work on non-offshorable tasks and their skill lexke correlation betweddOFFI
andSKILL is insignificant. The latter differ slightly frotme findings in Blinder

and Kreuger (2013), where educated workers appdasltl somewhat more

offshorable jobs.



22

We conclude that non-routine tasks are performeddreat extent by skilled
individuals. However, as pointed out by Nilsson kidk et al. (2014), although the
non-routine task measures and the measure otcidlily overlap, the mapping is
far from one-to-one. On the other hand, the caimeidetween the two different
non-routine measures is surprisingly much lowen tte correlation between non-
routineness and skill. In regard to offshorabl&s¢ag seems that such tasks are
performed by both skilled and less-skilled workers.

Given these correlations between task measureskdlhdt would be of interest to
investigate whether it is routine tasks or actedtconducted by less-skilled
workers that are offshored when Swedish multinal®expand their employment
abroad, or rather, if it is offshorable tasks tat relocated overseas. In the
econometric analysis in the following section, waraine the relationship between
relative demand for skills and tasks in the parehtSwedish multinationals and

changes in employment in their affiliates abroad.
3. Econometric analysis

3.1 Econometric specification

As a measure of relative demand for taskMNE parenj at timet, we use the

wage-bill share:
WSL — Zs‘ssWsjt (1)

whereW;, is the sum of wages of workers in occupasam MNE parenf at time

t, 5! the share of job tagkn occupatiors (see Table 2), and, is the total wage
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bill in MNE parentj at timet. The wage bill share in equation (1) picks up keoth
higher share of taskin MNE parenj and a larger compensation for task

Our corresponding measure of relative demand fils $& the wage bill share of
workers with three or more years of post-seconddupcation. This measure
captures both an increased share of skilled emmayim MNE parenf and higher
compensation for skills.

To analyze the link between the relative demanaviank typei (skill, non-routine
or non-offshorable tasks) at the parent of MNiE Sweden and the offshore
employment at foreign locatidg we employ an approach that has become
standard in such analys¥s:

. K wi
wst, = z Y OESjc + Bln (—) T BylnYy, + fyln (— )+
k Y jt w nt

RD ICT i
B (7) +B(5) +atat g 2)

WSjint is the wage bill share of work typat parenj in industryn at timet. The
variable of particular interest is the offshore éogment shar®ES;,,, i.e., the

ratio of the employment in foreign affiliates of N in locationk to total
(onshore and offshore) employment in MN& timet. This is a measure of MNE

' s offshore activities in locatiokat timet.

Other basic variables originating from the costction assumptions behind this
approach are the parent-level capital-output iatf&/Y) ;. — which indicates
whether capital deepening affects relative demandKills and tasks — and the

parent-level real value addédY;,. The relative wage regresslmr(wi/w‘i)nt

18 Slaughter (2000), Head and Ries (2002), Hansse®B)2and Becker et al. (2013).
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accounts for changes in the wage bill share dsalstitution away from a more
expensive factor. In our estimations, however, @@ the practice of many other

similar studies and omit the relative wage regnesso

It has been argued and shown that technologicalgghaomputerization, and
automation have a positive impact on the demandKitls and the share of non-
routine tasks! Routine tasks are thought to be easier to offshmresuch tasks
can also be automated or replaced by computertarger extent. To control for
the impact of technology on the relative demandskilts and non-routine tasks,
we add to our econometric specification variableshsas R&D expenditures and
ICT capital as a share of value added in induswythe MNE parent(RD/Y ),
and(ICT/Y),,. Finally, in equation (2)g; is a MNE-specific fixed effecty, a

year effect, and;;, is an error term.

3.2 Estimationsof relative demand in Swedish MNE parents

We estimate equation (2) for each of the work tygk#led, non-routine, and non-
offshorable, and present the results in Tablesahd7. Our estimations are based
on Swedish enterprise groups with employees aliroatlleast one year during the
studied period from 2001 to 2013, which means @& in many cases may be
zero® Table 4 includes estimates for manufacturing amdises together and we
start with showing ordinary OLS estimates. We waitjue, however, that the wage-
bill shares in the parents of MNEs and their offehemployment shares might be
simultaneously determined. Accordingly, we alscspré IV estimates. Finally, if
the impact of offshoring is more pronounced in éaryINEs, weighted estimates

" Machin and Van Reenen (1998), Autor, Levy and Mue(2003) and Autor and Dorn (2013).

'8 f we restrict our sample to observations wheredsh enterprise groups have employees abroad
in every period during the period from 2001 to 202BS > 0, the number of observations in our
analysis on skill upgrading in Table 4 falls frof &00 to 14,454.
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would be considerably differeit Therefore, in Table 4, we also show weighted IV
estimates. Table 6 provides separate results faufaaturing MNEs and services
MNEs, and Table 7 contains the outcome when wevdlbo different impacts of

offshoring in high- and low-income countries.

For our key variable in Table 4, the offshore empient shar®ES, the OLS
estimate is positive and significant only for nautine 1 tasks, whereas the

estimates are insignificant for skills, non-routthand non-offshorable tasks.

As we pointed out in the introduction, an issud ties been somewhat neglected in
previous studies is the potential simultaneity jpeots that might exist in the
determination of the onshore wage-bill shares cé@sh MNESWS' and their
offshore employment shar@&S. Lower costs to locate jobs in foreign countries
due to reduced barriers to establish activitieshwife and lower communication
and information costs, as well as increased derabrohd owing to high growth,
particularly in some large low- and middle-inconoeictries over the studied

period, have led to larg@ES in these countries. Such underlying factors leatting
higherOES might, in turn, have affected the relative demaordskills, non-routine
and non-offshorable taskgS' onshore. This is the effect we are interestedih a

want to estimate.

On the other hand, the causality may as well rerother way: a heavily increased
supply of skilled labor in Sweden during the peradatudy, as a result of a
significantly higher number of graduates from unsiees and university
colleges?® could have made it more profitable for Swedish MN& keep non-

routine tasks and activities intensive in the usekdled labor in the parent

19 Previous studies, e.g. Slaughter (2000) and Han@a05), have preference for weighted
estimates.

% The number of university degrees as a share ailptpn aged 20-24 year increased rapidly in
the late 1990s from approximately 6% to over 10%te2000s (Eliasson et al 2012 Figure 3).
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companies in Sweden, while at the same time intrgdlse incentives to relocate

routine tasks and less-skilled intensive activiteaffiliates abroad.

A third reason why the wage-bill share of skillabdr and non-routine tasks
onshore increase simultaneously with the offsharpleyment share might be that
successful enterprises tend to boost their presairoad at the same time as they
increase their relative demand for skills and noutine tasks at home.

To address the simultaneity issue, we create arument forOES;;. First, we

regress growth and reduced barriers on FDI in gffecountrie (together with
the MNE]j variables in equation (2) and dummies for MNEs @am&) on the

offshore employment sha@#S; .. From the estimates shown in Table Al in the
Appendix, we get predicted valu@{E—S]\ct. The instrument we use in our IV
estimations{)’]iTS]-t is obtained by summin@fSTCt over the countries. Thus, our
intention is to try to disentangle effects@iS on wage-bill shares in the MNE

parents that originate from factors in the hostntoes, such as high growth and

reduced barriers to FB.

L The Appendix gives more details on the generatfasur instrumental variables.
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Table4 Offshore employment and onshore skill upgradirmg-routine and offshorable task intensities. Maotufang and

services together.

Skill upgrading Non-routine 1 Non-routine 2 Norfsbforable
OoLS v v oLS v v oLS v v oLS v v
UwW Uw W Uw UW w UWwW uw wW Uw UwW w
OES 0.013 4.246 2.848 0.839 1.228 2.063 0.690 2.121 8161.| 0.157 0.854 0.266
(0.02) (4.13) (3.35) (2.46) (2.03) (3.45) (1.63) 2.80) (2.75) (0.46) (1.44) (0.31)
In(K/Y) -0.597 -0.608 -0.172 -0.334 -0.335 -0.2P9 -0.639 .64® -0.931| -0.246 -0.248 -0.474
(-3.36) (-3.42) (-0.37) (-3.39) (-3.40) (-0.6p) 5(93) (-5.97) (-3.82) (-2.47) (-2.49) (-1.88)
Iny -1.769 -1.821 -4.17% -0.603 -0.606 -1.551 -1.647 .66A -1.639| -0.769 -0.777 -0.005
(-5.85) (-6.05) (-2.23) (-3.52) (-3.53) (-2.74) 9(26) (-9.46) (-3.64) (-4.32) (-4.38) (-0.01)
RD/Y -0.734 -0.693 -2.574 -0.162 -0.159 -0.476 -0.876 .86® -0.655| -0.526 -0.519 1.126
(-1.13) (-1.07) (-0.97) (-0.40) (-0.40) (-0.4B) 2(#3) (-2.67) (-1.10) (-1.22) (-1.20) (2.01)
ICT/Y -7.000 -7.075 -22.04 -0.664 -0.648 6.544 -5.517 52%. 2.445| -7.550 -7.559 -2.527
(-1.44) (-1.47) (-1.54) (-0.20) (-0.19) (168 (@ (-1.74) (0.72)| (-2.73) (-2.72) (-0.70)
R? (within) 0.045 0.047 0.224 0.011 0.011 0.101 0.025 0.026 270.1 0.008 0.009 0.019
R? (between) 0.041 0.042 0.021 0.038 0.038 0.015 0.092 0.092 040.1 0.034 0.034 0.010
R? (overall) 0.034 0.035 0.013 0.037 0.037 0.012 0.068 0.068 770.0 0.025 0.025 0.007
Observations 25,800 25,800 25,800 25,642 25,642 6425, 25,642 25,642 25,642 25,642 25,642 25,642
Groups 3,488 3,488 3,488 3,479 3,479 3,479 3,479 4793, 3,479 3,479 3,479 3,479

Remark The reported-values in parentheses are based on robust staedard, clustered at the MNE group level. In the@ghited regressions, the
weight for a particular enterprise group is defiaasdhe total wage bill for the enterprise grouguestion over the sum of total wage bills for all
enterprise groups.
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In contrast to the OLS estimate, the IV estimat®ks on the relative demand for
skills and non-routine tasks 2 in the MNE paremésadso positive and significant.
Hence, we conclude from Table 4 that increased @ynpént shares in the
affiliates of Swedish MNEs abroad appear to hapesitive impact on the relative
demand for skills and non-routine tasks in the Mhigents in Sweden. For non-
offshorable tasks, the IV estimate@iiS is still insignificant; an expansion in
affiliates abroad does not mean a larger concemtraf non-offshorable tasks to
the parents at home. Our interpretation of thelte$or offshorable tasks is that
although many jobs potentially are offshorable witMINES, this does not mean
that they actually become offshored, and thustfés,does not seem to have been
the case in Swedish MNEs.

In an assessment of the economic relevance ofaffghon skill upgrading and
task intensities in Swedish MNE parents in geneal, the aggregate impact,
larger MNEs might arguably play a greater role.aAsalternative in such
assessments, in Table 4, we also provide weightestimate$? We weigh the

regressions by the wage bill shares of the MNEmiafé

To assess the economic relevance of offshoringitirupgrading and task
intensities in Swedish MNE parents, in Table 5,cakulate the explanatory
power of offshore employment for wage bill sharéskilled labor and non-routine
tasks>* We multiply the offshoring unweighted or weightsmkfficient estimates in
Table 4 (column 1) by the observed unweighted aghted changes in offshoring
OES between 2001 and 2013 (column 2), which givesitssimple predictions of

?230lon et al. (2013) contains an interesting disicuson when and how to weight data used in
estimations. They conclude that: “In situationsvirich you might be inclined to weight, it is often
useful to report both weighted and unweighted esttis) and discuss what the contrast implies for
the interpretation of the results.”

23 Cf. Head and Ries (2002) and Hansson (2005).

24 We focus on skill upgrading and non-routine intgnisecause in Table 4, the estimate O&S

on the non-offshorable intensity always are indigant.
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the changes in wage bill shares (column 3). Bytirejahat to the observed
onshore change in the wage bill shares (columwd)btain an estimate of the
contribution of offshoring to the onshore changevage-bill shares (column 5).

From this assessment of the economic relevanc#sbfasing on the workforce
composition onshore we find that offshoring “expkibetween 3 and 11% of the
overall skill upgrading or increased non-routintensity in Swedish MNE parents.
Notice that the estimated coefficients and the geanOES differ little regardless
of whether they are weighted or unweighted. Theegfim the rest of the paper, we

present only unweighted estimates.

Table5  Assessment of the economic relevance of offshamgnshore
workforce composition

Coefficient ~ Change in Predicted Observed Contrdauti

estimate OES AWS! AW S! to AW S?

Skill upgrading

vV Uw 4,246 0.104 0.442 7.9 5.6%

v w 2.848 0.084 0.239 7.9 3.0%
Non-routine 1

vV Uw 1.228 0.104 0.128 1.6 8.0%

v w 2.063 0.084 0.173 1.6 11.0%
Non-routine 2

vV Uw 2121 0.104 0.221 25 8.8%

v w 1.816 0.084 0.153 2.5 6.1%

If we return to Table 4 and the control variabigs,find that decreased value
added in the Swedish parts of the MNEs seems tomtrelated with skill
upgrading, and higher intensities of non-routind aan-offshorable tasks. One
interpretation might be that less production in 8ereinvolves a concentration of
the remaining parts of the MNE parents to mordekiactivities and more non-

routine and non-offshorable tasks.

% Cf. Becker et al. (2013) Table 10.
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Additionally, there appears be to a negative refetnip between capital deepening
and skill upgrading and the wage-bill shares of-rmutine and non-offshorable
tasks. This implies that our results provide nopsupfor either capital-skill

complementarity or for complementarity between d@nd non-routine tasks.

Somewhat surprisingly in the light of the resufteni previous studies (older as
well as more recent) regarding the effects of tetdgical change and
computerization on skills and non-routine taskristées?® we obtain no

significant positive coefficients on R&D and ICTtemsities.

Offshoring may have a different impact on the omslfcmmposition of skills and
tasks in manufacturing or services MNEs or whettffshoring takes place in low-
or high-income countries. Table 6 shows separdima&®s on manufacturing
MNEs and services MNESs, whereas Table 7 presesidtsevhere we allow for

different impacts of offshoring in high- and lowemme countries.

The picture in the tables is not clear-cut. In Eal the IV estimates are positive
and significant foOES in manufacturing and services for skill upgradiimg;
manufacturing for non-routine task 1 intensityservices for non-routine task 2
intensity; and in services, although only on th&l@vel, for non-offshorable task
intensity. In Table 7, the IV estimates are positiwvid significant on onshore skill
upgrading of offshoring to high-income countriesl @m onshore non-routine 1

task intensity of offshoring to low-income counsie

% Machin and Van Reenen (1998), Hansson (2005),r4arid Dorn (2013) and Goos et al. (2014).
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Table6 Offshore employment and onshore skill upgradimm-routine and offshorable task intensities. Maoufang and

services.
Offshore Skill upgrading Non-routine 1 Non-routide
employment Manufacturing Services Manufacturing viges Manufacturing Services
share OLS \% OLS \% OLS Y OLS Y OLS \Y OLS \%
OES -0.060 4.299 0.353 4.510 1.705 2.010 0.501 -0.459.651 0.825 0.347 2.809
(-0.10) (5.41) (0.51) (2.36) (3.23) (3.42) (2.23)(-0.47) | (2.14) (0.86) (0.67) (2.44)
R? (within) 0.081 0.089 0.032 0.033 0.044 0.042 0.007 0.J07 460.0 0.043 0.013 0.014
R? (between) 0.018 0.031 0.032 0.032 0.043 0.045 0.105 0.102 900.0 0.086 0.043 0.041
R? (overall) 0.006 0.016 0.029 0.028 0.022 0.023 0.109 0.107 360.0 0.033 0.032 0.031
Observations 7,613 7,613 18,187 18,187 7,601 7,6018,041 18,041 7,601 7,601 18,041 18,041
Groups 1,148 1,148 2,675 2,67p 1,146 1,146 2,661 6612, 1,146 1,146 2,661 2,661
Offshore Non-offshorable
employment Manufacturing Services
share OLS [\ OoLS \%
OES 1.328 0.073 0.092 1.348
(2.05) (0.09) (0.24) (1.66)
R? (within) 0.017 0.017 0.003 0.003
R? (between) 0.074 0.074 0.036 0.032
R? (overall) 0.058 0.060 0.027 0.026
Observations 7,601 7,601 18,041 18,041
Groups 1,146 1,146 2,661 2,661

Remark The specifications in the table include capitalput, value added, R&D and ICT intensities. Theoréedt-values in parentheses are based
on robust standard errors, clustered at the MNEmtevel.
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Table7 Offshore employment and onshore skill upgradimmg-routine and offshorable task intensities. Higd bow-
income countries.

Offshore Skill upgrading Non-routine 1 Non-routide Non-offshorable
employment share OLS \% OLS v OLS [\ OLS v
OES 0.367 8.071 0.302 -1.599 0.025 3.099 0.172 2.959
High income (0.43) (3.02) (0.73) (-1.01) (0.05) 3@. | (0.30) (1.73)
OES -0.248  -0.245 1572 4.544 1.599 0.974 0.147 -1.615
Low income (-0.38) (-0.08) (2.86) (2.61 (2.27) 2® | (0.36) (-0.77)
R? (within) 0.045 0.047 0.012 0.011 0.026 0.026 0.008 0.009
R? (between) 0.041 0.044 0.034 0.020 0.090 0.093 0.034 0.035
R? (overall) 0.033 0.038 0.034 0.021 0.066 0.070 0.025 0.028
Observations 25,800 25,800 25,642 25,642 25,642 6425 25,642 25,642
Groups 3,488 3,488 3,479 3,479 3,479 3,479 3,479 4793,

Remark See Table 6.
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3.3 Reationship between offshore and onshor e employment

In the previous section, the estimations of retatiemand for skills indicates that
increased offshore employment shabéss leads to larger wage-bill shares of
skilled laboriw sk — skill upgrading - in the MNE parents at homeufe 4
suggests that the driving forces behind skill udgra differ between
manufacturing and services. In manufacturing, tigbdr share of skilled labor
onshore is a result of decreased employment oflded workers, whereas in
services, the skill upgrading appears to be dukdancreased employment of

skilled labor.

We examine the relationship between changes ihafésemployment in high- and
low-income countries and onshore employment ofeskidnd less-skilled labor in

absolute terms in manufacturing and services biacem the dependent variable
in equation (2), the wage-bill-share of skilleddaby/ 5" with the employment
of work typei (skilled or less-skilled) in the Swedish MNE péareim industryn at

timet L}nt. Equation (3) shows the new specification:

; K RD ICT
Line = z YkOEjke + Bkln (7) + ByInY + Br (7) + B <T> +
k jt ) nt nt
+a; +ap + gy, (3)

Essentially, the explanatory variables are the saneguation (3) as in equation
(2) except fol0Ej,,; that is, employment in affiliates of MNEnN country grougk
(high- or low-income countries) at tinheWe estimate equation (3) for total parent
employment, as well as for parent employment dfeskiand less-skilled.

Successful MNEs will most likely increase their éayment both in the parents at
home and in their affiliates abroad simultaneoutly to, e.g., the launching of
new, highly demanded products on the world marketake such problems with
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the simultaneous determination®@kj;, andL;'-nt into account and try to isolate

effects ofOEj;, on Lj-nt, we use a similar approach as we did for theivelat
demand in Section 3.2. We regress growth and clsandgarriers to FDI in
different countrieg (together with the MNE variables in equation (3), MNE and
time dummies) on offshore employmentirOE;., (see Table Al). From the
estimates we generate predicted vahTE;%t, which we then aggregate over
countries to get predicted values of employmeimmigh- and low-income
countriesﬁEjkt. Table 8 presents OLS and IV estimates at theebtds manu-

facturing and services together and then for mantufing and services separately.

Table8 Offshore and onshore employment: total, skilled kss-skilled
employment.

Total Skilled Less-skilled
OLS v OLS v OLS 1Y
All sectors
Offshore employment 0.080 1.132 0.018 0.237 0.062 .894
high-income OEy; 4, (1.73) (2.30) (1.68) (2.54) (1.52) (2.14)
Offshore employment —-0.006 -0.058 0.009 0.007 -®.01 -0.058
low-incomeOE,,,, (-0.19) (-1.14) (1.22) (0.70) (-0.50) (-1.18)
Capital-output 15.87 8.091 2.546 0.884 13.33 7.207
In(K/Y) (3.77) (1.27) (2.48) (0.60) (3.77) (1.38)
Value added 93.71 38.03 13.64 1.980 80.08 36.05
In(Y) (6.42) (1.90) (5.70) (0.46) (6.12) (2.18)
RD/Y 21.36 73.70 2.596 13.13 18.76 60.58
(0.87) (2.49) (0.45) (2.49) (0.97) (2.39)
ICT/Y 631.4 1024 156.08 237.8 475.32 786.0
(1.30) (2.08) (1.83) (2.67) (1.16) (1.90)
R? (within) 0.031 0.044 0.064 0.079 0.027 0.037
R? (between) 0.248 0.181 0.160 0.120 0.241 0.172
R? (overall) 0.228 0.172 0.152 0.116 0.220 0.162
Observations 25,801 25,801 25,801 25,801 25,801 8025,
Groups 3,489 3,489 3,489 3,489 3,489 3,489

Remark The reported-values in parentheses are based on robust staedard, clustered at the
MNE group level.
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Table 8 Continued

Total Skilled Less-skilled
OLS Y OLS v OLS \Y
Manufacturing
Offshore employment 0.061 0.480 0.007 -0.050 0.054 0.531
high-income OEy; g5, (1.15) (0.54) (0.49) (-0.23) (1.24) (0.79)
Offshore employment -0.089 -0.253 0.015 0.056 -©.10 -0.309
low-incomeOE,,,, (-2.97) (-3.10) (0.72) (1.23) (-5.59) (-5.96)
R? (within) 0.180 0.153 0.060 0.090 0.264 0.265
R? (between) 0.158 0.401 0.441 0.008 0.084 0.348
R? (overall) 0.173 0.457 0.454 0.018 0.088 0.414
Observations 7,613 7,613 7,613 7,613 7,613 7,613
Groups 1,148 1,148 1,148 1,148 1,148 1,148
Services
Offshore employment 0.111 1.584 0.033 0.330 0.078 .254
high-income OEy; g, (1.64) (3.07) (2.86) (3.87) (1.32) (2.73)
Offshore employment 0.032 -0.010 0.008 -0.000 0.024 -0.010
low-incomeOE,,,, (0.87) (-1.13) (1.66) (-0.01) (0.74) (-1.25)
R? (within) 0.032 0.054 0.092 0.120 0.024 0.042
R? (between) 0.159 0.095 0.078 0.056 0.161 0.092
R? (overall) 0.141 0.092 0.067 0.051 0.144 0.090
Observations 18,188 18,188 18,188 18,188 18,188 1888,
Groups 2,676 2,676 2,676 2,676 2,676 2,676

Remark The specifications in the table include capitatput, value added, R&D and ICT
intensities. The reportdevalues in parentheses are based on robust staaedard, clustered at the
MNE group level.

First notice that in our specifications in Tables& control for onshore output
changes, and not surprisingly, increased valuecholdhe MNE parents is in most
cases positively correlated with larger onshorelegment. If we then look at the
variable of main interest, employment changes ahnoa find that given output
changes onshore, no relationship between employohamiges in affiliates in low-
income countries abroad and employment changé®ipdrent companies at
home. There is a positive correlation, howeverhwwiSwedish MNEs between
employment changes in affiliates in high-incomentaas and onshore

employment changes (both for skilled and less-eilabor). This relationship is
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particularly valid for the IV estimates, which iedies that increased employment
in affiliates in high-income countries have a p@siimpact on the employment in
the MNE parents onshore.

Generally, a higher capital-output ratio in theguds is positively related to
employment changes onshore. Additionally, the priopo of ICT capital or R&D
expenditure to value added at home in the industtige MNE parent co-varies
positively with onshore employment, for both sldllend less-skilled labor.
Employment is growing in Swedish MNE parents in R&iensive industries that

invest heavily in ICT.

More interesting results emerge when we estimaerbdel in equation (3)
separately for manufacturing and services. TheeBults in Table 8 imply that
within manufacturing MNES, increases in offshorgpagment in low-income
countries have a negative effect on the onshordagment of less-skilled labor.
This suggests that employment in affiliates in iomome countries is substitute
for less-skilled employees onshore. Accordinglye erplanation for the falling
employment of less-skilled labor we observe in Fegdiis that within Swedish
MNEs, low-skilled activities are relocated from fh@&rents in Sweden to affiliates
in low-income countries abroad. In other wordspuese-seeking FDI seems to be

important in manufacturing.

Moreover, within service MNEs in particular, the égtimates indicate that
increases in employment in affiliates in high-in@oountries affect the onshore
employment (both for skilled and less-skilled Igbpositively. This suggests that
employment in affiliates in high-income countrissacomplemento onshore

employment’ This might reflect that market-seeking motivesf@r are more

" Hijzen et al. (2011) also find that outward FDItite service sector is associated with positive
employment effects.
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prevalent in the service sector because in marwcgeindustries, producers and
consumers must be located in the same pfa€e.the extent that we find skill
upgrading in MNE parents of offshoring in servindustries that could be
explained by skilled employment increasing moren tlegs-skilled employment.
An expansion abroad requires, e.g., more headqsmteice at home, which is

generally more skill-intensive.
4. Concluding remarks

In the 2000s, employment in Swedish MNEs grew tigpidtheir affiliates abroad,
while employment in the parents in Sweden remametk or less unchanged.
Moreover, in contrast with the 1990s, when thedatggmployment growth
occurred in affiliates in high-income countries,ayment in the 2000s mainly
expanded in affiliates in low-income countries,.eGhina and countries in Central

and Eastern Europe.

We estimated the relative demand for skills anks#@s Swedish MNEs between
2001 and 2013 and found that offshoring to afidgaabroad increased the relative
demand for skills and non-routine tasks in the MMigents. This indicates that
offshoring entails activities being performed bwiskilled labor and routine tasks
in the MNE parents being relocated abroad. An assest of the economic

importance suggests that this influence of offsigtias been non-negligible.

On the other hand, we do not find that offshorabasks are offshored to a greater
extent when employment increases in affiliates s¥@&s. This implies that while
many MNE jobs are offshorable, they are not necégsdways offshored.
Characteristics such as the routineness of a jethether it involves a job

8 Francois and Hoekman (2010) have termed thatgteximity burden”.
% The IV-estimate ol@ES positive and significant in Table 6.
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performed by a less-skilled worker seem to be nmoportant factors for whether a

job is offshored rather than the simple offshoigbdf the job.

The estimations of the relationship between emptynoffshore and onshore
within Swedish MNEs suggest that increased employnmeaffiliates in low-
income countries affect the employment of lesslekiworkers in manufacturing
MNE parents negatively; employment in affiliatedow-income countries seems
to be a substitute for less-skilled labor in theepés of manufacturing MNEs.
Furthermore, the estimations indicate that incré@&seployment in affiliates in
high-income countries positively impacts employmiargervice MNE parents;
employment in affiliates in high-income countriggaars to be a complement to
employment in MNE parents in the service sectousTlour results suggest that
offshoring within manufacturing Swedish MNEs degsrtess-skilled jobs in their
parents in Sweden, whereas offshoring within ser@wedish MNEs creates jobs

in their parents in Sweden.
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Appendix Effectsof growth and FDI restrictionson offshore
employment: First-stage | V-regressions

To handle the problems with simultaneity in estimgithe effects of an expansion
of MNEs’ employment in affiliates abroad on the&bbr demand in the parents at
home, we must find instruments that are correlatiéld the MNES’ decision to
increase their employment in affiliates abroaddretnot correlated with their

labor demand in the parents at home.

We assume that at timea countryc’'s economic siz&DP,, and the restrictions
towards FDI in the countr§ DIR; are related to an MNEs offshore employment
in countryc, while reasonably, they are unrelated to the laleonahd in the parent
of MNE j at homeGDP,; is gross domestic product in US dollar constan0201
prices from the World Development Indicators of Werld Bank, and"DIR_; is

the OECD regulatory restrictiveness ind&x.

To determine the impact of growth and changes ihrEBtrictions abroad on
offshore employment, we estimate the following middeSwedish MNEs over
the period from 2001 to 2013. In the regressioningkide observations of an
enterprisg that had employees abroad for at least one yeargithe studied
period, and for countriesthat an enterprise ever has had employment in an
affiliate abroad during the studied period.

OESjct or OEjee = B1ln GDP; + BFDIR . + Xje+ B + Be + €jce (A1)

% The index covers 22 sectors and for each set@isdoring is based on the following elements:
(i) the level of foreign equity ownership permittéil) the screening and approval procedures
applied to inward foreign direct investment, (iistrictions on key foreign personnel, and (iv)eoth
restrictions on land ownership, corporate orgaiopafe.g., branching). Restrictions assume values
between 0 (open) and 1 (closed). The overall asteiness index is a weighted average of
individual sectoral scores. For a detailed disaussif the index, see Kalinova et al. (2010).
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Xj; are parenMNE; variables included in the labor demand specificetim
equations (2) and (3p; andg; are MNE and time dummies, respectively. We
expect that higher growth in counttyneans that it becomes more profitable to
establish or expand activities in countr{3; > 0). Reduced barriers towards FDI
in countryc lead to higher offshore employmentdfs, < 0). The results from the

estimations are shown in Table A1l.

Table A1 Relationship between offshore employment, GDP gnpand changes
in FDI restrictiveness. First-stage IV regressions

Offshore Offshore
employment share employment
OESjc OEjc
Gross Domestic Product 0.004 120.5
InGDP,, (3.98) (2.39)
FDI Restrictiveness -0.027 -481.6
FDIR, (-3.31) (-1.97)
Capital-output 0.002 4.414
m(K/Y)je (2.18) (2.03)
Value added 0.006 23.17
nY, (4.17) (3.33)
(RD/Y) ;¢ -0.003 -17.28
(-0.98) (-1.66)
(ICT/Y) 0.005 -107.8
(0.22) (-1.29)
R? (within) 0.024 0.012
R? (between) 0.010 0.001
R? (overall) 0.000 0.009
Observations 86,305 86,305
Groups 3,487 3,487
F-statistics for instruments 11.38 3.15

Remark The specifications include MNE dummies and yaanohies.The reported-values in
parentheses are based on robust standard erustgreld at the MNE group level.

In Table Al, we can see that both for the offsrearployment shar®ESand for
the offshore employme@QE, the estimates olm GDP andFDIR have the expected
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signs and are significant. In other words, highemgh and reduced barriers
towards FDI in a country increase the offshore eyplent of Swedish MNESs in
that country.



