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Abstract

This paper studies the impact of trade within USdrgiartered multinational companies
(MNCs) on labour demand for all employees, as a®lifor those of high and low skill in US
manufacturing for the period 1995 — 2005. We fiticbrsg evidence on the positive and
negative effect of intra-firm exports and imporspectively, on aggregate employment. The
former effect is stronger than the latter. Moreove find that demand for low-skilled labour
is negatively associated with intra-firm importshil® unaffected by intra-firm exports. In
contrast, high-skilled labour demand is positiviaghked to intra-firm exports but unaffected
by intra-firm imports. The last two findings putg&ther, suggest that low-skill intensive
stages of the value-added chain are mostly tranesféo the US affiliates abroad, while high-

skill intensive ones are mostly kept within the pi8ents.

Keywords: Multinational Companies (MNCs); intradir imports; intra-firm exports;

employment; low-skilled workers; high-skilled worke

JEL: F16, F23, J21, J23

1. Introduction

Production sharing is a very old process that dagek to the 19 century and the Industrial

Revolution, mainly in the form of domestic outsangc(Andreff, 2009, p. 6). However, since
the early 1960s production sharing has become rmondemore international, with Foreign
Direct Investment (FDI) in the epicenter. In pautar, some specific developments in the
global economy during the last three decades, aschultilateral trade liberalisation, free
capital movement across borders, rapid technolbgiange and development of Information

and Communication Technologies (ICT), adoptionha& Post-Fordist model of production,
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the NAFTA, China’'s WTO membership, the EU 27, dtaye facilitated the rapid expansion
of FDI.

In turn, this phenomenon has sparked an intrigdielgate about whether FDI expansion has
taken place at the expense of employment in theshooantry. More specifically, the extant
empirical literature has examined whether employmien the foreign affiliates is a
complement or a substitute for employment in theepiacompany, as well as, whether
demand shifts towards high-skilled labour. Mosthadse studies have concluded that FDI is
mainly horizontal (i.e. market seeking) rather thartical (i.e. exploiting international factor-
cost differentials) and therefore, they have fomagitive or negligible negative effects on
home employment. Nonetheless, they have overloakedssential factor, that is, the intra-
firm trade (i.e. intra-firm imports and exports)een the parent companies and their foreign

affiliates, which is mainly deemed as a byprodudatestical FDI.

In this paper we study the FDI effects on home esmpkent from this new perspective. That

is, we take into consideration intra-firm tradeviietn US parents and their affiliates abroad
and test whether it has any impact on the employheel of all employees, as well as, of

high- and low-skilled ones in the US manufacturssgtor for the years between 1995 and
2005.

The great importance of intra-firm trade has bempheasised by a series of recent studies. In
particular, Hanson, Mataloni and Slaughter (200132) write explicitly: “Earlier research
tends to overlook data on trade within US multioiagils. US parents actually outsource a
substantial amount of production to their foreidffiliates. Though this vertical FDI is
concentrated in particular regions and industites, clearly an important part of the overall

picture”.

More evidence on intra-firm trade shows that, ir89,968% of US exports shipped to
majority-owned affiliates (MOFAs) were goods inteddfor further processing although this
share varied substantially across US manufactunicigstries (Mataloni and Yorgason, 2002;
Borga and Zeile, 2004). Furthermore, intra-firmrdgdetween US parents and their affiliates
in low- or middle-income countries (i.e. China, Kar Mexico, Taiwan, and those of Eastern
Europe) increased substantially over the 1990devimi2000; two-thirds of US imports from
Mexico were intra-firm due to the extensive macqioia operations (OECD, 2002, p. 166
and p.164).

As regards the potential manufacturing-wide emplegteffects of intra-firm trade, we have

one big reason to believe that such effects maip ferce. That is, US parents dominate the
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manufacturing industry in which they operate imterof employment and value added, and
the manufacturing sector as a whole. Thus, we éxpatany effect of intra-firm imports and
intra-firm exports on employment in US parents ¢otfansmitted to the employment level of

the whole US manufacturing sector.

An extra channel through which manufacturing-widfeas may occur is related to the US
domestic firms which are not MNCs. These firms mley to maintain or increase their
competitiveness follow the lead of the MNCs andsdabon their productivity level, become
exporters, importers (i.e. through arm’s length,)atr both. Such exporting or/and importing
behaviour may have employment effects of the saim@ &s those of intra-firm exports and
intra-firm imports respectively. In addition, sommethese domestic firms which collaborate
with the US affiliates abroad (i.e. provision oférmediate inputs to them) may increase their
employment, while employment level in other firmkigh face fierce competition from these
foreign affiliates may shrink (i.e. tasks which uehave otherwise been outsourced to these
US domestic firms by the US MNCs are transferredtheir foreign affiliates to take

advantage of wage differentials).

In order to test the link between intra-firm traated home employment we create a panel of
industry-level data on eight two-digit US manufaittg industries and on US affiliates in the
equivalent industries abroad for the period 192065. Our data sources are the OECD, the
NBER-CES Manufacturing Industry Database, and tB& BNe derive three labour demand
equations (one for all employees, and the restftwéow- and high-skilled employees) from
the minimisation of a translog cost function. Werthapply OLS and IV with industry- and

time-specific fixed effects for all three equations

An extra novelty of this paper is associated with tnstrumental variables for intra-firm
imports and exports being coined in order to deéh &ny potential issues of endogeneity
which may bias our OLS estimates. The instrumergsthe ratio of the unit wage cost in US
affiliates abroad to the unit wage cost in US indugrelative foreign unit wage cost), the
ratio of the value added in the affiliates to thetal sales, and the weighted averages of the
import and export maritime transport costs betw#en US and four main geographical

regions (Canada, Europe, Latin America, Asia arafiea

Our regression analysis shows that intra-firm ingpdrave a negative impact on aggregate

home employment, while intra-firm exports a postione. The former effect is smaller in

magnitude than the latter which implies that anabgercentage increase in both flows leads

to a net positive employment effect. We also fihdttthe employment level of low-skilled

employees is adversely affected by intra-firm imipavhile that of high-skilled ones remains
3



unaffected. Simultaneously, while high-skilled labdoenefits substantially from intra-firm

exports, low-skilled labour seems to reap no bé&néfhm them.

Based on the findings on the two types of workers could argue that, since US parents are
the primary channel for such manufacturing-wideef to be in force, the value-added chain
is sliced in such a way so that its low-skill irgere stages are mostly transferred to the
foreign affiliates, while its high-skill intensivenes mostly remain within the US parent

companies.

The remainder of this paper is structured as fdlolm Section 2ywe review the empirical
studies on home employment effects of FDI. SecBigaresents our econometric framework.
Section 4 is divided in two subsections. In subieact.1 we describe the match process of
our three main databases which allows the colleatiothe relevant data. The description of
the data and the construction process of somefapeariables are shown in subsection 4.2.
Section 5 discusses important econometric issuddle viBection 6 reports the empirical

results. Section 7 concludes.

2. Empirical evidence of FDI effects on home countmpé&oyment

Most of the existing literature on labour markeeefs of FDI in the home country has been
limited to examining the complementarity and subgbn effects of employment in foreign
affiliates on employment in their parent companassyvell as, any changes in the demand for

high- and low-skilled labour.

The initial working hypothesis from the perspectifethe developed country (i.e. the US)
was the following. As soon as a firm decides to enak investment abroad (FDI) by setting
up an affiliate, there may be an increase in thmadal for high-skilled (i.e. professional,
technical and managerial) labour in the parent @mpvhose main goal is to support the
operations of the foreign one either with the psmn of intermediate inputs or administrative
assistance (complementarity effecn the other hand, if FDI acts as a substitutetdeks
previously achieved at home (i.e. assembly ling), @nd therefore, intermediate or finished
goods are shipped from the affiliates to their ppmmpany through intra-firm imports, this
may result in lower demand for low-skilled labotithame (substitution effect). For example,
Kravis and Lipsey (1988) argue that firms which ogerations abroad are less likely to keep

more labour-intensive and low-skill intensive aitiés at home. Especially, firms in the

! For a detailed description of four kinds of conmpémtarity effects, see Lundan (2007, p. 13 — 14).
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manufacturing sector, whose goods and componemstradable, transfer part of their

production process abroad in order to take advantdgvage differentials. However, in the
long-run, this negative effect may be reversed dsecFDI improves MNC’s competitive

position. For instance, Jordan and Vahine (198&améme two Swedish MNCs and find that,
in the long run, they are able to provide more aded employment security for the domestic
labour force due to the fact that they gain in cetitipeness at a global level. Similar

conclusions are drawn by Stopford (1979) and SSbarand Strange (1985) for the UK, Van
de Bulcke and Halsberghe (1979) for Belgium, Bai(@979) for Germany, and Koshiro

(1982) for Japan.

ECAT (1972% and Stobaugh and Hayes (1976) report that the DISirFthe 1960s led to
550,000 and 600,000 more domestic jobs respectiwdiife, Ruttenberg (1971) finds that US
FDI reduced domestic employment by 500,000 jobsHersame period. Estimates of other
early studies range from a net decrease of 1 mili@a net increase of 629,000 jobs (US
Tariff Commission, 1970, Hawkins, 1972; Frank amddman, 1978; Magee, 1979). Hawkins
(1976) also emphasises on the great variation scnodustries in terms of the net
employment effeétand that FDI had a positive and a negative impachigh- and low-
skilled labour demand respectively. In addition, jdua (1980) finds that average
employment in US MNCs increased by 4.8% for thaeyd®73 — 1978, despite the fact that
during the last year it fell by 2.6%.

More recent studies take into consideration botrkeroand FDI location heterogeneity. That
is, they link the complementarity and substitutaffects to whether the worker is high-skilled
or low-skilled and to whether the foreign affiliate located in a high- or a low-income
country. A series of studies for the US find a nigaimpact of production transfer to
developing (i.e. low-income) countries on domestigployment (Brainard and Riker, 1997;
Blomstrom et al, 1997; Bruno and Falzoni, 2000;skyp 2002a). Desai et al. (2005b) reject

the above argument.

More on the US, Harrison and McMillan (2006) andti$on et al. (2007) find a positive and
a negative effect of employment in affiliates iigh and low-income countries respectively,
on home employment. Ebenstein et al. (2009) atsb that employment in affiliates in low-

income countries has a negative effect on the gmpat level of workers who perform the

most routine (i.e. low-skill intensive) tasks, whit has no effect on the employment level of

2 Survey conducted by the Emergency Committee foraae Trade on 74 manufacturing MNCs.
3 Drug, Cosmetic, Office Machinery, and Electricalufgment industries experienced net gains, whilanher,

Wood, Furniture, Textile and Apparel industries exgnced net losses.
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those who perform intermediate- (i.e. medium-skilensive) and least-routine (i.e. high-skill

intensive) tasks.

Similar conclusions to those above are drawn fpadase and Italian manufacturing firms
(Head and Ries, 2002; Mariotti et al., 2003; BaNmvaretti, Falzoni, Turrini, 2001). The
third study makes also a probit analysis througlickvithey conclude that FDI in low-wage
countries is more likely to be of vertical type atikrefore, abundant intra-firm trade to

occur.

Several studies on Swedish MNCs find that employnerffiliates located in other high-
income countries substitutes for employment at howmbile this is not the case for
employment in affiliates in low-income countriesrgBconier and Ekholm, 2000; Hakkala
and Kokko, 2000; Fors and Kokko, 2001; Kokko, 2002jeir explanation for these findings
is driven by the fact that the big majority of SugtdMNCs during that period were located
mainly in high-income regions, such as the US amdoge. What is more on Sweden,
Blomstrom et al. (1997) argue that lower skilledptmgment at home was benefited by
affiliate employment in high-income countries, wés higher skilled employment benefited
more from affiliate employment in low-income coues. Lipsey, Ramstetter and Blomstrom
(2000a, 2000b) draw the same conclusions for JapaMéCs for the years 1986, 1989 and
1992.

Another group of studies compare the outcomes qui@ment between a firm that engages
in FDI and a firm that does not, by applying thepensity score matching technique. Two
studies on Italy and France find that domestic empent increased for the years 1993 —
2000 when FDI was directed either to high- or lameome countries (Barba Navaretti and
Castellani, 2004; Barba Navaretti, Castellani angdier, 2010). Same positive FDI effects

are also found for Germany and Japan (Kleinert Boabal, 2007; Becker and Muendler,

2008; Hijzen, Inui and Todo, 2007).

In contrast, adverse effects of FDI in terms oflasation have been found for Korea and
Taiwan (Debaere et al.,, 2006; Liu and Huang, 20C05gn and Ku, 2005; Liu and
Nunnenkamp, 2011). The second and the third stagyhasise on the negative impact of
intra-firm imports on domestic employment, but gezond of the two, adds that cost-saving
production of intermediates in the foreign afféatinduces parent companies to keep more
employment at home for the production of final gaothe fourth study also focuses on the
FDI type, and finds that home employment effectwvetical and export-platform FDI are

negative, while those of horizontal FDI tend topositive.



Two studies focus on the essential role of intéonal wage differentials. Hatzius (1997)
uses a sample of Swedish MNCs and reports thaehigheign costs are positively related to
domestic employment. Equivalently, Becker et al0&) conclude that affiliate employment
works as a substitute for employment in the paasta response to wage differentials

internationally.

A recent set of studies derive their models fronramslog cost function. Abraham and
Konings (1999) argue that foreign competition fréime countries of Central and Eastern
Europe (CEEC) has a positive and a negative effecthe employment level of large and
small EU companies, respectively. In similar stadi€onings and Murphy (2001, 2006),
surprisingly, find that there is employment sulogiitn effect only between parents and their
affiliates in high-wage EU countries while therenis such effect between parents and their

affiliates in low-wage EU and CEEC countries.

At the end of the day, the vast majority of thedgta covered in this section may implicitly
refer to the repercussions of intra-firm importsd a@xports on domestic employment, but
hardly any of them incorporates these two flowthinmodels they estimate in order to figure
out how employment and the tasks performed in W éntities (parent company and its

affiliate) are linked. This paper goes in this ndivection.

3. Econometric Framework

We build our econometric model by following theast of the empirical literature which

makes use of a translog cost functtdnThus, our empirical strategy is as follows.

To begin with, in our translog cost function we wame that capital in each of the eight
industries in our sample is a quasi-fixed factdnug, minimisation of the cost function in
each industry implies minimisation of the cost lné second important factor of production,

labour. After solving the minimisation problem witaspect to labour, we end up with the

4 Other studies of particular interest to us, exdeptthose mentioned in Section 2, mainly becalsy use a
translog cost function to derive their models, #rese which focus on skill upgrading: Berman, Bound a
Griliches (1994), Feenstra and Hanson (1996a, 198®bi), Autor et al (1997), Slaughter (2000), Haad Ries
(2002) and Hansson (2005).

® The translog cost function was introduced by Diew@974, p. 139). It was first used in internatibirade
literature by Kohli (1978, 1991). According to Sggater (2000, p. 460, footnote 13): “The advantage wanslog
functional form is that it imposes fewer restricigoon factor substitutability than either CES, or iG@louglas, or

Leontief production technologies.”



following labour demand equation in which we inamate industry- and time-specific fixed

effects:

logL, =u +K1*IogVIY“+K2*IogY'+K3*Iog Yi+0F TR+ey (1)

1t It

Where i indexes industries; t indexes tirhgjs the total number of employeegjs a full set
of industry dummies (industry-specific fixed effectW, / L;; is the unit wage cosk;, / Yy is
the capital intensityY; is the value added outpuED; is a full set of time dummies (time-

specific fixed effects); is the error or disturbance term.

Since both the dependent and independent variablasr model are in logs, all coefficients
represent elasticities. Employment level and um@igecost are negatively linked, thug,is
expected to be negative. Capital intensity accodatsany impact of investment on
employment. Hence, a positive sign ef implies that capital investment stimulates
employment. Value added controls for industry scalein other words, for general product
market conditions in the industry. Thug,is expected to be positive. Industry-specific dixe
effects control for any unobserved industry chamastics that are time-invariant (i.e. non-
time-varying differences in technology and innowatiacross industriegtc.), while time-
specific fixed effects control for any unobservedtbrs common to all industries (i.e. US
economy-wide demand shocks, US government spendiiigywage cost in other sectors (i.e.

services, etc.), etc.).

We now add to Eq. (1) the two variables of ouripatar interest, intra-firm imports (W™
and intra-firm exports (X"¥. We also include some additional control variabfeich as:
R&D intensity (the ratio of R&D expenditure to valadded output) as a proxy for demand
for technology or skill intensity in each industrihe high-skill share (the ratio of the number
of high-skilled employees to the total number ofpbagees) as an extra control variable for
skill intensity, and the total factor productivitg a proxy for the average level of productivity

in each industry. Then, we get our baseline estimgagquation:

logL, =u +a,*CV+a,flog MM +afog X™2+53 TD+e, (2)

5 Konings and Murphy (2001, 2006) who also use R&®@rnisity as a proxy for skill intensity, calculateas the

share of the value of intangible assets in thé tatiaie of assets.
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Where CV is a vector variable which comprises ahtomol variables incorporated in Eq. (2)

ando, is the corresponding vector coefficient:
[R LL\IPROD
lo

|g |t |OgK't g ’ g'
CV= Ly Yi Y

 logY;

Jod FR,

As regards the additional control variables, weeekxphe coefficients of the two variables
that capture skill intensity to be positive, whife coefficient of total factor productivity can
be either positive or negative. That is, if it @sgive, then, ceteris paribus, an increase in the
average total factor productivity of the industeadls to a higher demand for labour, while if
it is negative, it leads to a lower demand. Morepthee intuition behind the two variables of
our particular interest (intra-firm imports and exig) is that they try to capture any positive
or negative effects of intra-firm trade on aggregibour demand in each manufacturing
industry. That is, ifa, and oz are positive, then, ceteris paribus, an increasmtra-firm

imports and exports results in an increase in domkedour demand and vice versa.

At this stage, it is important to emphasise thsoea we believe that intra-firm trade between
US parent companies and their foreign affiliates lsave industry-wide employment effects.
The primary reason is related to the fact thathin vast majority of the cases, US parents
dominate the industry in which they operate in ®hemployment and value adde@ihey
also dominate the whole manufacturing seft®hus, ceteris paribus, positive or negative
effects of intra-firm imports and exports on empl@nt level in US parents should be

reflected to the industry-wide, as well as, the@ewide level of employment.

Moreover, the US domestic firms which are not MN&s be deemed as an additional
channel through which industry-wide effects canunc®o be more specific, a significant part

of these firms, based on their productivity levellow the lead of the MNCs and become

" The average shares of US parents’ employmentdneagte employment in the industry in which thegrape
for the period 1995 — 2005 are very high: 53% imdret al., 64% in Chemicals et al., 60% and 95%atalT
Machinery et al. and Transport Equipment respelstiv®verage shares are lower but still high in Tiestet al.,
Wood et al., Non-Metallic Mineral Products, and Beaand Fabricated Metal Products (24%, 38%, 30%,2&8d
respectively). Similar results are found for théuesadded. The calculations are ours with the fislesoBEA data.
In addition, for a similar argument to ours, seaughter (2000, p. 461 — 462).

8 For the period 1995 — 2005, employment in all @8epts operating in the US manufacturing sectoow@uts, on

average, for the 48% of total employment. The datmns are ours with the use of the BEA data.

9



exporterd, importers (through foreign outsourctfigor both. Thus, any employment effects
of such exporting or/and importing behaviour ofséadirms can be of the same kind as those
of intra-firm exports and imports respectively.dddition, some of these firms benefit from
any supportive role they have in the operationsthaf foreign affiliates which is not
undertaken by the MNCs themselves (i.e. dispatcimtefmediates from US non-affiliated
companies to the US affiliates abroad), while atrere adversely hit by foreign competition
because tasks which MNCs would have outsourcdueto fre instead performed within their

foreign affiliates at a much lower cost.

The estimating equations for low- and high-skilledrkers are shown below. All variables
are the same as those in Eq. (2) except for thehatthe variables for employment and unit
wage cost now refer to the two types of workersadidition, R&D intensity and high-skill

share are dropped since controlling for skill irsignis redundant.

Hence, the estimating equation for low-skilled ¢arction) workers is:

log Li"%P=y +8,*CV+40g M+ S3log X" +87 TR+ey (3)

Where CV is a vector variable which comprises ahtool variables incorporated in Eqg. (3)

andp; is the corresponding vector coefficient:

WPROD K|
CV= IogL';Fm),Iogvt,logTFlﬂ Jogy
it it

And the estimating equation for high-skilled (nooghuction) workers is:

log Li"R%P=u +,*CV+y,flog M +y#log X"*+5F TD+e, (4)

® For a link between productivity level of a firmdits exporting behaviour, see Melitz (2003). Fue fact that
exporters are bigger in size in terms of employmembng other exporter premia, see Bernard, Jensgn an
Lawrence (1995), Bernard and Jensen (1999), Cleridesh and Tybout (1998), and Aw, Chen and Roberts
(2001).

10 According to Feenstra (2010, p. 6), foreign outsimg implies that part of firm production is achéel abroad
and outside its boundaries. For a link between yetidty level of a firm and adoption of foreign tsourcing, see
Antras (2005).
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Where CV is a vector variable which comprises ahtwmol variables incorporated in Eq. (4)

andy; is the corresponding vector coefficient:

WNPROD K|
— it it
CV=| log  NPROD ,Iogv JogTFR ,log¥

it it
In Eq. (3), positive signs df, andps; imply positive manufacturing-wide effects of infiem
imports and exports respectively on the employntevel of low-skilled workers, and vice
versa. The coefficientg andys in Eqg. (4) are interpreted similarly. Hence, diffist signs of
these coefficients allow us to discern differerieets of intra-firm imports and exports on the

level of employment of these two particular groups.

4. Data Sources and Data Description
4.1. Data sources

In this paper we make use of industry-level datahenUS manufacturing sector and on US
MNCs’ affiliates abroad from three different sowcethe OECD, the NBER-CES
Manufacturing Industry Database, and the Bureadaminomic Analysis (BEA). Since each
database is developed by different institutionréteee essential differences among each other
in terms of their structure (i.e. name and SIC mduistries, level of aggregation, etc.).
Therefore, before making use of any of their dat,need first to match them accordingly,
by using the OECD database as our benchmark. TheDO#atabase comprises a panel of
industry-year data at two-digit aggregation lex&t{git ISIC rev. 3). Table 1.1, in Appendix

I, reports the names and the two-digit SIC codgh@gight US manufacturing industries.

For the special case of the NBER-CES databases gmoriginal version contains a panel of
four-digit SIC industry-year observations (SIC resadrom 2011 to 3999), before proceeding
to its match with our benchmark database, we @iostvert it into a panel of two-digit SIC

observations (SIC ranges from 20 to 39).

4.2. Data description

11 Due to a high number of missing observations fames variables of utmost importance in our econdmetr
specifications we exclude from our analysis theregated industries “Furniture, recycling and maotufing
n.e.c.” with SIC codes 36 — 37.
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The match of the three databases allows us toctdhe industry-level data required for the
period between 1995 and 2005. More analyticallyadm the total number of employees,
total payroll, total number of production workensdatotal amount of wages of production
workers in the US manufacturing sector, are dravamfthe NBER-CES Manufacturing
Industry Database. By using these data we calculatetotal number of nonproduction
workers (i.e. we subtract the total number of potidun workers from total number of
employees) and their total amount of wages (i.esuldract the total amount of production
worker wages from total payroll). Production anchmmduction workers are used as proxies
for low- and high-skilled labour respectively. Frahe same database we obtain data on the
five-factor total factor productivity (TFP5) annugiowth rate. We convert these growth rates
into levels by setting the value of our first y¢h9895) equal to 100 and computing each next
value through the multiplication of the value oktburrent year with the corresponding

growth rate.

Moreover, data on intra-firm imports (imports ofogls of US parents from their affiliates
abroad), intra-firm exports (exports of goods of pESents to their affiliates abroad), gross
fixed capital formation and R&D expenditure in 18 manufacturing sector are drawn from
the OECD database. As regards data on US affilatesad, these refer only to majority-
owned affiliates (MOFAS) and to the industry in aiithey operate. Data on their value
added, total compensation of employees, total numwbemployees and total sales (turnover)

are collected from the OECD as well.

Furthermore, data on compensation and total nunalbegproduction and nonproduction
workers in US affiliates are obtained from the BB¥evertheless, these data are available
only for the years 2004 — 2008. That is, we hawat observations only for two out of the
eleven years of our sample (i.e. 2004 and 2005)rder to fill the gaps for the period 1995 —
2003 we do the following: for the years 2004 — 200& calculate the ratios of the
compensation and number of production and nonptadugvorkers to the compensation of
all employees and total number of employees respdet We then compute their median
values. Having done that, we assume that the eguaiveatios for the period 1995 — 2003 are
constant overtime and equal to these four medidmesa This allows us to calculate the

compensation and number of employees by skill.

Finally, we collect OECD data on bidirectional adlorem maritime transport costs of

commoditie¥ between the US and its trading partners in foumngeographical regions

12 pata comply with the Harmonised System (HS 198@igi) of Commodities.
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(Canada, Europe, Latin America, Asia and Pacffi¢) and BEA data on the geographical
breakdown of intra-firm imports and exports basedtite aforementioned regidisThese

data allow us to devise two variables which areduse instruments in our IV regressions.
These are the industry-year ad valorem import aponre transport costs between the US and

the four geographical regions. Their constructioocpss is as follows.

First, we map the HS 2-digit commadities into thdigit ISIC industries of our benchmark
database. As a consequence, the bidirectional ladewa transport costs between the US and
each trading partner now correspond to our eigliigR-manufacturing industries. Then, we
calculate their median values by geographical regiod by industry. Finally, we calculate
the weighted averages of these median values lgtndand year for both kinds of flows. As
weights we use intra-firm imports and exports befw&S parents and their affiliates in the

four main geographical regions as a share of toti-firm imports and exports respectively.

5. Econometrics

As regards the estimation of equations (2), (3) &)dwe apply the OLS and IV (2SLS)
methods with industry- and time-specific fixed etfe The second technique is used in order
to tackle with any potential endogeneity problem®ur three estimating models. Industry-
wide shocks related to demand and productivitycapgured by value added output and total
factor productivity respectively, as we mentionedbection 3. However, there may be shocks
other than those related to demand and productiwibich are not captured by any of our
control variables or the time- and industry-spedifked effects. Therefore, they are included
in the error term and may have a positive or nggathpact on our independent variables. As
a consequence, any effects of intra-firm imporis exports on domestic labour demand may
be underestimated or overestimated (i.e. an inglugitte positive shock leads to an increase
in the aggregate employment in the industry andhetsame time, in intra-firm imports and

exports).

13 For the two configurations of the geographicalaag for the cases of ad valorem transport costs ft country

to the US (i.e. import transport costs) and vicesadi.e. export transport costs), see Appendix II.

14 We assume that maritime transport costs from tBetdJCanada and vice versa are symmetric since we ha
available data only for one of the two directions.(from Canada to the US).

15 The Africa and Middle East region is excluded doemany missing observations on intra-firm impaatsi
exports between affiliates in this region and thé® parents in the BEA data. This is not an impdrpnblem
though, since even in the few cases that therelaservations, their shares in total intra-firm intpand exports

respectively, are negligible.
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Therefore, we need to find instruments for thealalgs in our models which are, at the same
time, correlated with the instrumented variables bot with the error term. For the
instrumentation of the unit wage cost, capitalristty, R&D intensity, high-skill share, total
factor productivity and value added output, we thhgesame variables lagged by one period of
time since we assume that, due to the existendectibns, time adjustment for all these

variables is one year.

As regards the instrumentation of intra-firm imgodnd intra-firm exports, we use four
instruments for each of the two. For intra-firm ions we use: the intra-firm imports lagged
by one year, the ad valorem import maritime trarspasts, the ratio of the unit wage cost in
US affiliates abroad to the unit wage cost in tberesponding US industry (relative foreign
unit wage cost), and the ratio of the value addefbreign affiliates to their total sales. For
intra-firm exports we use: the intra-firm exporégded by one year, the ad valorem export

maritime transport costs, and the same last twouments as for intra-firm imports.

The intuition behind the use of intra-firm imporésid exports lagged by one year as
instruments is the following. Although during trest decades there has been a boost in FDI
and as a consequence in intra-firm trade, the pama process undertaken by any MNC in
order to make a new investment abroad, which migctathe volume of intra-firm trade, can
be very demanding in terms of time. That is, itdsee¢o make a business plan for this
particular prospective investment, to conduct netean the labour, tax and environment
protection laws, as well as, the political and bass climate in the country or region in which
is planning to invest. In addition, negotiationsttwlocal authorities (i.e. central or local
governments, etc.) of host countries or regionamnpossible subsidies that may be given to
the MNC as an extra incentive for investment mayp dle time-consuming, especially when
there is competition for the attraction of FDI argooountries or even among different

regions within the same countf.

Even in the case that an MNC wants to change dduyation strategy, by shutting down its
affiliate or downsizing it by transferring a sigodnt part of its production activities to a third
(non-affiliated) foreign company through foreigntsaurcing (i.e. arm’s length, licencing,
etc.), it needs to spend considerable time on bBegyand matching with the right foreign
contractor so as to secure its business interestsp(evention from imitation, etc.) and the

smooth operation of its activities (i.e. procuremehintermediates or finished goods from

16 See Hanson (2001, p. 19 — 21) for a more detaiésttription of such factors through the preseniaibtwo
very informative case studies on FDI of General di®{GM) and Ford Motor Co. in Brazil, and of a thane on

Intel’'s decision to invest in Costa Rica.
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the foreign contractor in time and according to qoelity standards set by the MNC, efé.).
Thus, due to the existence of such frictions waurassthat time adjustment of intra-firm

flows is equal to one year.

The correlation between intra-firm imports and expaand their respective ad valorem
maritime transport costs stems from the fact tbatel bidirectional transport costs favour
intra-firm trade, and vice verdalt is also very important that any unobserved giduwide

shock does not have any impact on transport ddstsce, they are both uncorrelated with the

error term.

What is more, one of the main factors that drive thanager's decision of the parent
company to transfer part of the domestic productiothe foreign affiliate is the unit labour
cost abroad compared to the one at home (relatirggin unit wage cost). The lower this
ratio becomes, the greater the incentive for theagar to make such a decision in order to
achieve cost-effective productiSrand hence, the more likely bidirectional intraxfiflows to

occur.

The ratio of value added to total sales of foredfiliates indicates what part of inputs and
outputs which comprise their total sales is produicehouse? In other words, a low ratio

implies that the affiliates are specialised in #iitasks and are highly dependent on inputs
from other firms, including their parents. Thuse tbwer this ratio becomes the more likely

the creation of intra-firm trade is.

As a final remark, all these instruments apply ltdraee estimating equations with the only
difference that the domestic unit wage cost lagggadne year and the relative foreign unit
wage cost correspond to all employees in Eq. (Y @ production and nonproduction

workers in Eq. (3) and Eq. (4) respectively.

17 For extensive analyses about the conditions umdhéch firms make agreements with foreign contrastgre.
arm’s length, etc.), see Antras (2003, 2005), A#dd Helpman (2004), and for a summary of themHsdpman
(2006).
18 According to Korinek and Sourdin (2009, p.2), 9@%world trade by weight is carried by ship. Thensa
authors also find a strong negative impact of rnma€ttransport costs on trade.
19 For several studies which argue about this, sewikrand Lipsey (1988), Hatzius (1997), and Beckeale
(2005).
20 For more details about the economic interpretatibthis ratio, see Hanson, Mataloni and Slaugt2e01, p.
21).
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6. Empirical Results

Table 111.1, in Appendix lll, reports the resultsrfEq. (2) of the OLS (column 1) and IV
(2SLS) (column 2) with industry- and time-specfiied effects and robust standard errors to
heteroskedasticity. In the first regression theffament estimate of total factor productivity is
positive while in the second it becomes negativebdth cases though, it is statistically
insignificant. The coefficient estimates of thetresour control variables have the expected
signs and are statistically significant in bothresgions except for the coefficient estimate of
R&D intensity, which is not statistically signifintin the IV regressiorthe first method also
indicates that employment at home is positivelgetd by intra-firm exports but unaffected
by intra-firm imports. However, when we account émdogeneity in our model and apply the
IV method, it turns out that intra-firm imports lkava negative impact on domestic
employment while there is still a positive, and rgeeater in magnitude, effect of intra-firm

exports.

The null hypothesis that our model is underidedtii rejected (p-value = 0.0806 < 10%),
and so is the null hypothesis of the weak ideratifan test. Therefore, the instruments used
are strongly correlated with our endogenous regresdhe Sargan-Hansen test (Hansen J
statistic) indicates that the null hypothesis isegted (p-value = 0.4840 > 10%). That is, the
instruments are valid or, in other words, they amecorrelated with the error term.
Furthermore, goodness of fit is very satisfact@yRasquared is very high (92.65%) and the
p-value of the F-statistic (0.000) is less than 10%

Thus, we conclude that a 10% increase in intra-finports is associated with a roughly 1%
decrease in home employment, while a 10% incraasatria-firm exports is associated with

about a 1.25% increase in home employment.

OLS and IV results for Eq. (3) are reported in Bahl.2. Although OLS results are very
surprising since they imply that employment levellaw-skilled workers is unaffected by
both intra-firm imports and exports, we cannot retythem since the coefficient estimates
may be biased due to endogeneity. Indeed, IV etellta rather different story. In particular,
while intra-firm imports have a strong negative aopon their employment level (i.e. a 10%
increase in intra-firm imports results in a 1.088@uction in their employment level), intra-
firm exports have no impact at all (i.e. the rel@vgoint estimate is positive but not

statistically significant).
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Regarding the relevant tests to the IV regressimn underidentification, weak identification
and Sargan-Hansen tests indicate that our instigmare strongly correlated with our

endogenous variables while, at the same time,dnewyncorrelated with the error term.

As far as the estimation results for Eq. (4) areceoned, Table I1.3 shows that both OLS and
IV point estimates of intra-firm imports are negatibut statistically insignificant. This
indicates that the employment level of high-skilledrkers is not affected by intra-firm
imports. In contrast, intra-firm exports exert aosy positive effect on their level of
employment. That is, a 10% increase in intra-fispats is associated with a 1.59% increase
in their level of employment which is substantibihe three tests related to the IV regression
imply that the instrumental variables are strongtyrelated with the instrumented ones and

uncorrelated with the error term.

To recap, aggregate employment level in the US faatwring sector seems to be positively
and negatively affected by intra-firm exports amurd-firm imports respectively. In
particular, the magnitude of the first effect igaper than the magnitude of the second. That
is, ceteris paribus, an equal percentage increasera-firm flows in both directions results in
an overall positive effect on domestic employméWlhat is more, while low-skilled labour
demand is adversely affected by intra-firm impaittdpes not seem to benefit from intra-firm
exports. In contrast, high-skilled labour beneditot from intra-firm exports and tends to be

unaffected by intra-firm imports.

Since such manufacturing-wide effects occur prilpatirough the US parents, a plausible
explanation for the last two findings could be tbkowing. On the one hand, specific stages
of the production process which require low-skilledbour (i.e. assembly line, etc.) are
transferred from US parents to their foreign aifitis and a share of their output (i.e. finished
or unfinished goods) is shipped to US parents fpea-firm imports). On the other hand,
production stages which require high specialisatod therefore, high-skilled labour (i.e.
R&D, design, marketing, etc.), take place withie thS parent companies and a share of the
output they produce (i.e. goods for further procggsis sent to their affiliates abroad (i.e.

intra-firm exports).

7. Concluding remarks

The main aim of this paper is to study the effegtsntra-firm trade between US parent

companies and their foreign affiliates on the aggte employment level, as well as, on the
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employment level of high- and low-skilled workersthe US manufacturing sector for the
period 1995 — 2005.

Our main findings are summarised as follows. Fivet, find that intra-firm imports and
exports have manufacturing-wide effects on domestiployment, and more specifically, a
negative and a positive one respectively. Althohgth effects are strong in absolute terms,

the former effect is milder than the latter.

Second, the employment level of low-skilled work&snegatively affected by intra-firm
imports while it tends to be unaffected by intnarfiexports. Third, high-skilled workers are
the ones who reap the benefits from intra-firm et terms of their employment level. At

the same time, they remain unaffected by intra-finports.

The manufacturing-wide effects (which operate nyosttough the US parents) on high- and
low-skilled labour suggest that low-skill intensitasks (i.e. assembly line, etc.) are mainly
performed within the US affiliates abroad and pairttheir output (i.e. intermediates or

finished goods) is dispatched to their parent corigza(employment substitution effect on
low-skilled labour), while sophisticated, and tHere, high-skill intensive tasks (i.e. R&D,

etc.) are mostly kept within the boundaries of Wepts and part of their output (i.e. goods
for further processing) is dispatched to theirliafiés abroad (employment complementarity

effect on high-skilled labour).

All in all, this paper contributes to the betterdanstanding of the association of intra-firm
trade, and more generally of FDI, with home emplegim Especially, when we account for
heterogeneity across workers in terms of theit,shilr findings become more illustrative and
widespread concerns about any adverse effectobéligation on the most vulnerable groups

of workers are prone to be justified.

Nevertheless, further research needs to be dorehwiill treat locations of foreign affiliates
as heterogeneous (i.e. intra-firm trade betweerp&I8nts and their affiliates located in high-
and low-income countries-regions). Moreover, thepldicement of low-skilled workers due to
intra-firm imports along with the wholesome effaaft intra-firm exports on high-skilled
workers makes us suspect that demand shifts towsiglsskilled labour within the US
manufacturing sector. The displacement effect mag apply downward pressure on the
wages of low-skilled labour; with an ensuing impngn wage distribution. The last two very

important issues should also be put under thorexgmination.

Our aim is to shed more light on the implicatiofigndra-firm trade on different aspects of
domestic labour by going in the directions suggesateove.
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Appendix |

Table 1.1: Manufacturing Industries (level of aggadion: 2-digit ISIC rev. 3) — OECD

Database
No Industry SIC Codes
1 Food Products, Beverages and Tobacco 15-16
2 Textiles, Textile Products, Leather and Footwear 17 -19

3 Wood and Products of Wood and Cork, Pulp, PapepePa 20— 22
Products, Printing and Publishing

4 Chemical, Rubber, Plastics and Fuel Products 23 -
5 Other Non-metallic Mineral Products 26

6 Basic Metals and Fabricated Metal Products 28 -2
7 Machinery and Equipment 29-33

8 Transport Equipment 34-35
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Appendix Il

Ad valorem import transport costs (from a US trgdpartner to the US)

The four geographical regions comprise the follgneountries:

Canada

Europe: Bulgaria, Croatia, Cyprus, Czech Republic, Estoriid) 15, Hungary,
Latvia, Lithuania, Norway, Poland, Romania, Rusdtaderation, Slovak Republic,

Slovenia, Switzerland, Turkey

Latin America: Argentina, Brazil, Chile, Colombia, Costa Rica, nboican
Republic, Ecuador, El Salvador, Guatemala, Honduvkecico, Panama, Paraguay,

Peru, Uruguay, Venezuela

Asia and Pacific: Australia, Bangladesh, Cambodia, China, Hong Kaingla,
Indonesia, Japan, Korea, Malaysia, Nepal, New 2Zelaldakistan, Philippines,

Singapore, Taiwan, Thailand, Vietnam

Ad valorem export transport cost (from the US satiading partner)

The four geographical regions comprise the follandountries:

Canada
Europe: EU 15
Latin America: Argentina, Brazil, Ecuador, Paraguay, Peru, Urygua

Asia and Pacific: Australia, China, Hong Kong, India, Indonesia, Japldorea,

Malaysia, New Zealand, Philippines, Singapore, [Engi, Vietham
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Table 1Il.1: OLS and IV results with industry- atiche-specific fixed effects for Eq. (2).

Appendix Ill

Dependent Variable: ;L OoLS IV (2SLS)
-3.481*** -3.649***
Wit / Li
(0.328) (0.706)
0.281*** 0.417%*
Kit / Yit
(0.054) (0.103)
0.081** 0.089
R&Dj; / Yy
(0.033) (0.073)
L NPROD | 0.529*** 0.707***
(0.104) (0.181)
0.012 -0.023
TFR;
(0.036) (0.038)
v 0.708*** 0.883***
' (0.053) (0.099)
. -0.002 -0.098**
Mitlntra
(0.021) (0.040)
_ 0.074*** 0.125*
Xitmtra
(0.028) (0.067)
Industry fixed effects yes yes
Time fixed effects yes yes
Underidentification (p-value) - 0.0806
Weak instruments . x?=0.635
Hansen J Statistic (p-value) - 0.4840
Observations 88 80
R-squared 0.6489 0.9265
F-statistic (p-value) 0.0000 0.0000

Notes: Robust standard errors in parentheses; ffisigmt at 10%; ** significant at 5%; *** significat at 1%.
Instruments: unit wage cost, capital intensity, R&ensity, high-skill share, total factor produdétyy value
added, intra-firm imports and exports, all lagggdolme year; ad valorem import and export maritinaasport

costs, relative foreign unit wage cost, value-adibesiales ratio in US affiliates.
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Table II.2: OLS and IV results with industry- atiche-specific fixed effects for Eq. (3).

Dependent Variable: ;7" oLS IV (2SLS)
W, PROD | PROD -2.599%** -2.648***
(0.357) (0.606)
0.332*** 0.372***
Kit ! Yit
(0.056) (0.106)
-0.024 -0.063**
TFR,
(0.033) (0.031)
v 0.713*** 0.915***
' (0.051) (0.080)
_ 0.006 -0.108**
Mitlntra
(0.026) (0.050)
_ 0.011 0.045
Xitlntra
(0.028) (0.041)
Industry fixed effects yes yes
Time fixed effects yes yes
Underidentification (p-value) - 0.0320
Weak instruments - ¥? = 1.440
Hansen J Statistic (p-value) - 0.5378
Observations 88 80
R-squared 0.6141 0.9255
F-statistic (p-value) 0.0000 0.0000

Notes: Robust standard errors in parentheses; ffisigmt at 10%; ** significant at 5%; *** significat at 1%.
Instruments: unit wage cost, capital intensityattdctor productivity, value added, intra-firm ions and exports,
all lagged by one year; ad valorem import and exp@aritime transport costs, relative foreign unage cost,

value-added-to-sales ratio in US affiliates.
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Table I11.3: OLS and IV results with industry- atiche-specific fixed effects for Eq. (4).

Dependent Variable: " "°" oLS IV (2SLS)
W, NPROD /| NPROD -3.547*** -4.043***

(0.615) (0.966)

0.169** 0.233*
Kit ! Yit

(0.076) (0.131)

0.110** 0.091*
TFR,

(0.051) (0.052)
v 0.629*** 0.790***

' (0.070) (0.123)
_ -0.020 -0.074

Mitlntra

(0.035) (0.060)

_ 0.142%** 0.159**

Xitlntra

(0.044) (0.063)
Industry fixed effects yes yes
Time fixed effects yes yes
Underidentification (p-value) - 0.0253
Weak instruments - ¥=1.116
Hansen J Statistic (p-value) - 0.6489
Observations 88 80
R-squared 0.5822 0.8126
F-statistic (p-value) 0.0000 0.0000

Notes: Robust standard errors in parentheses; ffisigmt at 10%; ** significant at 5%; *** significat at 1%.
Instruments: unit wage cost, capital intensityattdctor productivity, value added, intra-firm ions and exports,
all lagged by one year; ad valorem import and exp@aritime transport costs, relative foreign unage cost,

value-added-to-sales ratio in US affiliates.

29



	77BEN CHEIKH
	Schmutzblatt
	28.WP1 March'12-Sotiris Blanas

