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Abstract

We relate the technological and factor price determinantsaard and outward FDI
to its potential productivity and labour market effects on both host and home
economies. This allows us to distinguish clearly between technslmgyging and
technology exploiting FDI, and to identify FDI which is linked w@mbdur cost
differentials. We then empirically examine the effectslibfierent types of FDI into
and out of the United Kingdom on domestic (i.e. UK) productivity ancherdemand
for skilled and unskilled labour at the industry level. Inward imaest into the UK
comes overwhelmingly from sectors and countries which have fendiegical
advantage over the corresponding UK sector. Outward FDI shows aditetrent
pattern, dominated by investment into foreign sectors which have lovelabour
costs than the UK. We find that different types of FDI havekedly different
productivity and labour demand effects, which may in part explainlabtle of
consensus in the empirical literature on the effects of FQIr r€sults also highlight
the difficulty for policy makers of simultaneously improving emphant and
domestic productivity through FDI.
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1. Introduction

There is a large and growing literature on the iohjpd inward foreign direct investment (FDI)
on host economies. Much of this literature is @ned with the productivity or ‘spillover’
effects which may arise as the domestic sectorsgiiom some externality generated by the
presence of multinational enterprises. This viets fiaturally with the dominant theoretical
perspective on the determinants of FDI, which satgyehat firms will use FDI as a method of
entering foreign markets where they possess sorogvl&dge-based ‘ownership’ advantage

which cannot easily be exploited by some otherasutch as licensing.

Recently, however, there has been increasing thearand empirical emphasis on technology
sourcing rather than technology exploitation as a@ivation for FDI. This suggests that an

important motivating factor in the internationatisa of production and R&D is not the desire to

exploit existing technology within the firm, but sxcess the technology of leading edge firms
within a host economy. Support for this perspectias come from economic evidence on the
determinants of FDI (Kogut and Chang, 1991; Neved Siotis, 1996), and from theoretical

work on the existence of multinationals without adtages (Fosfuri and Motta 1999; Siotis
1999).

This literature is important for two reasons. FEirshighlights the fact that the research on the
impact of inward FDI is largely divorced from thahich tries to explain the determinants of
FDI at the firm, industry or national level. Thsclearly unsatisfactory. Even casual analysis
suggests that productivity spillovers will be detared, at least in part, by the nature of
technology employed by the multinational and dome&tms, and there is evidence that
technology sourcing and technology exploiting F@vé& markedly different effects on domestic
productivity (Driffield and Love 2006). Second,etlexistence of technology sourcing as a
determinant of international investment flows draatsention to the impact on domestic
productivity of outward FDI. Some commentators have gone as far as toumne¢hat FDI
flows are predominantly technology sourcing in matuand that FDI is a ‘Trojan horse’
motivated principally by the desire to take advgetaf the technological base of host countries
(van Pottelsberghe and Lichtenberg 2001).



While an emphasis on the technological determinamtseffects of FDI flows is understandable,
it should not blind research to other, possibly enbasic, determinants of outward and inward
investment flows. For example, the ability of theN® to respond to factor price differentials
across countries is used to explain FDI within te&oal or conceptual modelsand empirical
evidence indicates that factor prices are impor@eterminants of investment flows even
between industrialised economies (Pain, 1993; Bajbio and Sosvilla-Rivero, 1994; Barrell
and Pain, 1996). However, such issues are oftareéghin studies seeking to analyse the effects
of FDI on host or source countries, although theetiping literature on the effects of
outsourcing (Feenstra and Hanson, 1999) suggedtomip that the issue of factor price
differentials is topical, but that a fuller pictunéthe impact of inward and outward FDI needs to
take account not only of the productivity effectssach flows, but their impact on the demand

for both skilled and unskilled labour.

This paper draws together these disparate strankiterature. We develop a taxonomy which
relates the technological and factor price deteamts of both inward and outward FDI to its
potential productivity and labour market effectshwth host and home economies. This allows
us to distinguish clearly between technology saowcand technology exploiting FDI, and to
identify that which is linked to factor cost difeetials. We then empirically examine the effects
of FDI into and out of the United Kingdom on donedi.e. UK) productivity and on the
demand for skilled and unskilled labour at the stdy level, partitioning FDI flows into the
types discussed above. As far as we are awasastthe first study to comprehensively link the
different determinants of inward and outward FDitsoeffects, in terms of both productivity and
labour demand. This also represents an advancer@rnops work by distinguishing FDI
determinantex ante rather than inferring investment motivatier postfrom its effects (e.g.
van Pottelsberghe and Lichtenberg, 2001; HejaziRandy, 2003).

We find that the impact of inward and outward Faties markedly when allowance is made for
the motivating influence of technological and facpice differentials between the UK and

foreign industries, and conclude that this may be eason why there is such heterogeneity in

! See, for example, the growing empirical literatlinking FDI flows to international labour markepmditions,
highlighted by the conceptual work of Buckley aras€on (1998, 1999): for example Sethal. (2003).



the results of empirical studies of the effect$Di. Our results also highlight the difficulty for

policy makers of simultaneously improving employimand domestic productivity through FDI.

2. Alternative Motivations for FDI

In this section we develop a taxonomy of differgmies of FDI, building on the theoretical and
empirical literature, and extending the analysit@fe (2003) and Driffield and Love (2006) on
technology sourcing versus technology exploiting asotivation for FDI. This taxonomy allows
for both firm-specific ‘ownership’ and locationaifiuences on FDI flow$.

The traditional starting point for considering theterminants of FDI from the perspective of the
firm involves the assumed possession of some catiwpebr ‘ownership’ advantage, often

knowledge-based. The public good nature of these-s$pecific assets may make international
exploitation of the advantage by contractual méerardous, thus giving an incentive to engage
in FDI (Buckley and Casson, 1976; Dunning, 1988rdttnann and Markusen, 1996). Recent
theoretical work predicts that firms which choosenvest abroad are the most productive in the

domestic economy, supporting the ownership adventin (Helpmaet al, 2004).

However, the empirical and theoretical literatues lbegun to examine the possibility that an
important motivating factor for FDI might be thestle not to exploit technology in a foreign
country, but to gain access to technology; ttechinology sourcingnay be the motivation for
FDI. For example, Fosfuri and Motta (1999) presefdrmal model of the FDI decision which
embodies the possibility of technology sourcingeytare able to show that a technological
laggard may choose to enter a foreign market by &2 where this involves (fixed) set-up
costs and where the transport costs of exportszare. This is because there are positive
spillover effects arising from close locational ximity to a technological leader in the foreign
country which, because of the externalities assediwith technology, decreases the production
costs of the investing firm both in its foreign sithary operations and in its home production
base. Where the beneficial technology spilloveedtfis sufficiently strong, Fosfuri and Motta

show that it may even pay the laggard firm to nsnfareign subsidiary at a loss to incorporate

2 A related discussion of FDI motivation in the aaxitof intra-industry FDI can be found in Driffiehd Love
(2005).



the benefits of advanced technology in all the rarkn which it operates. Similar theoretical

results are obtained by Siotis (1999).

Driffield and Love (2003) provide empirical evidenof the domestic-to-foreign ‘reverse
spillovers’ on which the success of technology smgr depends, and there is support for the
technology sourcing motive from elsewhere in thepeical literature. Using R&D intensity
differentials between home and host nations, Kagut Chang (1991) find evidence that US-
Japanese R&D differentials has encouraged the eftigpanese joint ventures into the United
States. In a similar vein Neven and Siotis (199@n@&ned both Japanese and US investment
into the EC from 1984 to 1989, and intra EC FDivdofor the same period. Using Kogut and
Chang’'s R&D difference variable to examine the pwkly of technological sourcing, Neven
and Siotis examine actual FDI flows rather than phepensity for foreign entry, and find
evidence that FDI flows from the United States dagan are associated with sectors in which
the EC had a technological advantage, providinggsuagdor the technology sourcing argument.
Further, the literature on the internationalizatioh R&D suggests that there is a growing
willingness to locate such facilities close to liegd centres of research and innovation
specifically with a view to absorbing learning $piers from geographical proximity to such
sites (Pearce, 1999; Niosi, 1999). For examplaralysis of foreign R&D direct investment in
the United States by Serapio and Dalton (1999) lodes that the nature of such investment is
changing, with more emphasis on gaining direct s€¢e American technology and expertise,
especially in biotechnology and electronics. Thdgoaconclude that foreign firms are
increasingly investing in R&D sites in the Unitedat®s to access technologies that are
complementary to those of the investing firms. Pea(1999) comes to broadly similar
conclusions from a survey of multinational corpmas’ production and laboratory facilities in
the UK.

The exclusive focus on technology in explainingvidoof FDI ignores the second key element of
Dunning’s (1979) analysis of FDlpcation advantageWe therefore extend the analysis of the
technology exploitation/sourcing motivation by a&liog for the key element of locational

influence. The analysis here concerns the benefitetred on the organisation by its decision to

operate in a particular host location. This is galerelated to country-specific phenomena, or,



within the international economics literature, flaetor endowments of a particular country or
region. The economics literature consistently shemgirically that factor cost differentials, and
in particular unit labour cost differentials, ane ianportant determinant of FDI flows. This is
evident even in FDI between advanced industrialseghomies (Pain, 1993; Bajo-Rubio and
Sosvilla-Rivero, 1994; Barrell and Pain, 1996; Lo26803). This paper builds on those earlier
works by also identifying FDI to and from high almv labour cost locations (at the sectoral
level) and then testing for productivity and labanarket effects generatadter alia merely
through moving low value added activities to lowstttocations. The possibility that FDI into
high and low cost locations (relative to the souroentry) generates differential productivity
and labour demand effects has largely been ignarte literature.

Table 1: Taxonomy of FDI Types

Type 1 FDI RDIyx>RDIr and ULGy< ULCg
Type 2 FDI RDIyk>RDIr and ULGy> ULCg
Type 3 FDI RDIyk<RDIg and ULGk< ULCk
Type 4 FDI RDIyk<RDIr and ULG> ULCk

Thus we have a simple categorisation of the diffetypes of FDI, based on technology
differences and factor cost differences (TableCklcially, this is at the industry level within
countries, not merely at the national level. Tedbgy is measured by R&D intensityRDI)
differentials® while costs are measured in terms of unit labastx ULC). For illustrative
purposes we differentiate between UK and ‘foreiB®| and ULC. From the perspective of
inward FDI into the UK, Type 1 and 2 FDI both have soeghhology sourcing element. Type 1
is where the UK economy is more R&D intensive aad lower unit labour costs than the source
investor (at the industry level). This implies imgdainvestment which may be motivated by
technology sourcing and has the additional advantafy exploiting the host’'s locational
advantage (lower unit labour costs). Type 2 iséptechnology sourcing investment, attracted
by the host’s higher R&D intensity despite its heghinit labour costs. Types 3 and 4 both have

technology exploitation, that is the traditional rewship advantage, as the key determinant.

% There are numerous measures of R&D intensity, ssdhe share of total national R&D, or the shdnsarldwide
industry level R&D. However, as we wish to comparernational R&D intensities at the sectoral lewee use
R&D as a proportion of value added, in order tooeensimple size effects.



Type 3 has the additional locational advantageowfel host unit labour costs, suggesting an
‘efficiency seeking’ motivation (Dunning, 1998). &Hinal Type (4) is the ‘pure’ ownership
advantage motivation, where source-country R&D nsity is greater than that of the
corresponding host sector and FDI occurs despiehtist sector having higher unit labour
costs! For outward FDI from the UK the interpretations of the variolypes are, of course

reversed e.g. Type 3 becomes ‘pure’ technologycsogiby UK MNEs abroad.

3. The Effects of FDI

Perhaps surprisingly, there has been very litlengpt to link the determinants and effects of
FDI. This section briefly reviews the empiricalidence on the effects of inward and outward
FDI, and highlights variations in the empirical ukts which may be at least partially explained
by developing a clearer link between different typ&€FDI and their possible effects.

3.1 Productivity effects

The evidence on productivity spillovers from inwd®I! is mixed. While there is a body of
evidence suggesting that there are (intra-indusspi)lover effects running from MNEs to
domestic firms, and that these effects can be antiat (Blomstrom and Kokko 1998), the
conclusions of early cross-sectional industry-lesteldies have been questioned on econometric
grounds (Gorg and Strobl 2001). More recent miex@l panel data research has led to mixed
results, with some showing evidence of positivazamtal spillovers (Haskedt al, 2002; Keller
and Yeaple, 2003), while others show evidence afegative effect of FDI on domestic
productivity (Aitken and Harrison, 1999). The &teffect is generally ascribed to the existence
of ‘market stealing’ effects arising from MNE ent# technologically superior MNE may take
market share from domestic enterprises, forcingnte produce at lower output levels with
increased unit costs (Markusen and Venables, 199B&re the market stealing effect dominates
the productivity spillover effect, the result mag b net reduction in domestic productivity.
Note, however, that empirical evidence of marketktg has largely been restricted to the
impact of inward investment on developing economies

* We recognise that labour costs are not the orggipte locational advantage, and accept that timigls taxonomy
appears to ignore so-called ‘resource seeking’ Hokever, the availability of natural resources| Wi strongly
related to efficiency, and so this effect shouldcptured in Table 1.



In terms of the taxonomy developed above, wheresthece industry is more technologically
advanced than that in the UK (i.e. Types 3 andd@)would expect to find positive net effects on
domestic productivity, as long as any technologsglllover effects are not offset by market
stealing effects. By contrast technology sourciij FTypes 1 and 2) is unlikely to result in
productivity spillovers, and it is also less liketygenerate competition effects, and for the same
reason; technology laggards are in a relatively pasition to compete in international markets.
Some support for these hypotheses in a UK contexoaind in Driffield and Love (2007).

However, inward FDI is only half of the story; tkeaare also the domestic productivity effects of
outward FDI to consider. In a recent contributioan Pottelsberghe and Lichtenberg (2001)
extend their earlier analysis of international &a$ a conduit for R&D spillovetso consider
FDI as a technology transfer mechanism. In an aisabf 13 industrialised countries from 1971
to 1990, they find that outward FDI makes a positoontribution to domestic total factor
productivity through spillover effects from accesggithe foreign R&D capital stock in target
countries; by contrast, inward FDI has no such ceff&/an Pottelsbergh and Lichtenberg
therefore conclude that FDI flows are predominatetshnology sourcing in nature, and that FDI
is motivated principally by the desire to take attege of the technological base of host
countries.

The analysis of van Pottelsberghe and Lichtenb20§X) does not distinguish between the
different types of FDI motivatioex ante but infers motivatiorex postfrom the spillover effects

of inward and outward FDI respectively. This isoatlse case with a recent analysis of the impact
of FDI on Canadian gross fixed capital formatiorejgti and Pauly, 2003). Both of these studies
are also carried out at the highly aggregated natievel. By contrast, Bitzer and Gdrg (2005)
examine the effects of inward and outward FDI ocodpctivity growth across 10 manufacturing
industries and 17 OECD countries over a 28 yeaogerTheir results are almost exactly the
reverse of van Pottelsberghe de la Potterie andtémberg (i.e. positive aggregate effects of
inward investment, and negative effects of outwid), although they also find considerable

heterogeneity in the effects across different coesit

® Lichtenberg and van Pottelsberghe de la Pott&geg).



These mixed results again highlight the potentmal linking the type of outward FDI to its
effects. If van Pottelsberghe and Lichtenberg areect, and most outward FDI is motivated by
technology sourcing, this should be clearly shownhie results for the different types of FDI.
However, our taxonomy also allows for the posdipithat outward FDI to low cost locations
can also lead to productivity growth at home thiowag‘batting average’ effect as low value
added activities are moved elsewhere. This iseqaitlifferent mechanism by which domestic
productivity growth may be achieved, and a majofaatiage of our approach is that it permits a
clear distinction to be made between different méshby which similar results may be obtained.
Thus, using the terminology of Table 1, we woulgent to see positive UK productivity effects
from both Type 2 and Type 3 outward FDI, but foitgulifferent reasons (‘batting average’ and
technology sourcing respectively), while no spidoexpects would be expected from Type 1
outward FDI. Crucially, our approach allows the vational influence to be identifieelx ante
rather than inferredx postfrom the productivity effects (c.f. van Pottelsiiee and Lichtenberg,
2001) .

3.2 Labour market effects of FDI.

FDI flows have increased at more than double the o&trade flows in the past twenty years,
which have in turn far outstripped output growth.pArticular concern expressed by policy
makers and commentators in developed countriesbkas the resulting changes in labour
demand. Specifically, the focus recently has turinech simply the impacts on host countries, in
particular the effects of technological change (Bamet al 1998), to issues such as outsourcing

or offshoring.

Outsourcing or offshoring of intermediate inputsparticular the production tasks performed by
lower skilled workers, to foreign countries whictieo lower wages relative to the home country
is likely to impact on labour demand by reducing ttemand for lower skilled labour (Feenstra
and Hanson 1999). Marin (2006) examines what fadtuifuence the outsourcing decision of

German and Austrian firm’s, in particular considgrithe impacts from Eastern Europe
countries. The more labour intensive the productwacess the higher the probability of

outsourcing occurring outside of the firm to andpdndent input supplier from Eastern Europe,

suggesting that labour costs matter. Recently gdgz al (2005) estimating a system of variable



factor demands have reported evidence for the Wvsig that over the period 1982 to 1996
outsourcing has had a detrimental impact upon lladkabour.

The technological change argument rests on theomdtiat technology complements skilled
labour and consequently technological advancegaser the demand for skilled labour relative
to less skilled workers. There is evidence for thid only in the UK, Taylor and Driffield
(2005); Hijzenet al (2005), but also internationally Machin and VageRen (1998).

In this paper we focus upon one obvious channelvbich the demand for jobs may also be
influenced — through the activity of multinatiorealterprises and in particular FDI. Notably, this
has not been as fully explored in the literatureotheer aspects of globalisation, particularly in
terms of the effects of outward FDI on the sour@entry. In addition to the role of technology

shocks and outsourcing, concern has also beenssgat¢hat the actions of foreign owned firms
in western economies have influenced labour denfaee Conyoret al, 1999 for effects on

overall UK wage rates; Taylor and Driffield, 20@pnigen and Slaughter, 2001, for the impact
of FDI on wage inequality in the UK and USA respeglly). The empirical work which has

investigated the role of FDI on labour demand hasyur knowledge, only considered inward
FDI and suggests that demand for skilled workers inareased as a result of FDI being a

combination of two effects.

Firstly, the entry of MNEs in possession of a texhgical advantage over domestic firms yields
productivity differences between national and fgreifirms influencing wages directly.

Following on from this, it is then assumed, andeied confirmed by empirical evidence, that
foreign-owned firms have different factor demands labour in comparison to domestically

owned firms, even within the same industry (Congbal 1999). There is also the possibility of

® It is possible that technological change and autsng of production are not independent proceskeeed,
Marin (2006) finds that less technologically adweahdirms, as measured by research and developmiemtsity,
have a higher probability of outsourcing to Easteunope.

" The literature does not make a clear distinctietwieen outsourcing and outward FDI. Typically outsing in
the media and by policy makers is often thoughasosubcontracting and is typically defined in acasidditerature
in terms of imported intermediates in a given irtiduga narrow measure) or by all imported internagel across
industries (a broad measure), see Feenstra ancohdh899) and Hijzert al. (2005). For the purposes of this
paper we consider outward FDI, defined as totaltabfiows out of the UK to foreign countries, castent with
Bitzer and Goérg (2005), which can obviously alsosist of outsourced intermediate processes.
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a further impact upon labour demand. This secomecebccurs through a learning process
(Barrell and Pain, 1997; Figini and Gorg, 1999) vety technological advantages are
transferred to domestic producers (Blomstrom, 18&&jdad and Harrison, 1993). To the extent
that technology favours skilled workers the demfmdskilled labour should increase relative to
lower skilled worker$. However, according to the taxonomy of Table &, mbsult should hold
only for Types 3 and 4 inward FDI, where the incoghniMNEs hold some technological
advantage. By contrast, technology sourcing FQYp€E 1 and 2) have a much more ambiguous
effect; technologically laggard MNEs may succesgfudompete for skilled labour with
indigenous firms, leading to a crowding out effentl net reduction in skilled labour demand by
the domestic sector.

The impacts of outward FDI on labour demand are atsnewhat ambiguous. However, given
that we are able to split outward FDI into fourfelient types, defined in terms of Table 1, it is
possible to envisage that certain types of outwddd might be detrimental to lower skilled

workers. Our taxonomy of outward FDI brings ourlgsis very close to a topical issue, how
subcontracting can harm employment. For exampleyard FDI which occurs due to lower unit
labour costs (Types 2 and 4 in Table 1) shouldobihé detriment of workers employed in the
UK since demand for these workers will fakteris paribus as production processes which

employed such workers is moved overseas.

4. Estimation of the effects of FDI
In this section we introduce the methodology wepado consider the impact of inward and

outward FDI on productivity and the demand for laibo

4.1 Determining the scale of productivity spillovers

There are essentially two possible approaches tonasg externalities in total factor
productivity ¢fp). The first possibility is to employ a ‘two stepiethod in which one first
obtains an estimate of total factor productivityrir the following equation:

8 This reasoning is similar to the impact over tioigeneral purpose technologies upon wage diffeisntAghion
and Howitt, 1998).

11



whereQ, L andK represent output, labour and capital of the fiamg the estimates of thg

terms are derived either through estimation or éx@a@mmonly) simply from the relative factor

shares of the two inputs. The estimate of totalofaproductivity can then be regressed against
the externality terms within a fixed effects modetluding a time trend (or alternative measure
of exogenous technical progress) and other exmanatriables. This approach can, however,

generate biased results. This can arise firstiyabge, particularly where thg terms are

derived through factor shares, the two-step approdces not test for the appropriate

specification of the production function. Perhapsrenimportantly, such an approach does not
allow for endogeneity of capital or labour, andsthas been shown to perform poorly, especially
where capital is proxied capital by some perpetuantory method. For further discussion see
Griliches and Mairesse (1995).

As a result of these issues, we employ a ‘one stspimation approach. The method for
identifying technological externalities adopted endollows the seminal paper by Griliches

(1992), who postulates an augmented productiontiftmencluding both internal and external

factors of production. The presence of such exténflaences on the firm is the consequence of
externalities in production, due to formal or infal linkages between firms. The specification
is thus:

InQ;; = a + BiInKj; + BolnL; +Z;:1/upxit + Wy (2)

WhereX is the vector of externality terms, which is linked (usually posgiy) to total factor
productivity, {) represents the industry artli§ time. It is assumed that there may be indiaidu

and time effects i.e.w; =v; +v; +u; where u; are the random errors, assumed to be

1D (0,02)°

This framework has been used to test for intrastrguspillovers from FDI in the conventional
sense, that is, the extent to which capital investnby foreign owned firms is linked to total

factor productivity in the domestic sector. For eneic examples of this literature and

° This is the standard ‘fixed effects’ model, whishwell understood, and is explained for exampleBaitagi
(2002). This allows for an industry specific compat) and a time specific component. The economgatment
of this is discussed in the text.

12



methodology, see Haskel al (2002), Harris (2002), Harris and Robinson (20@jffield
(2001) and the earlier literature summarized ingadind Strobl (2001).

As Oulton (1997) and Driffield (2001) outline, marsgudies of externalities suffer from

specification error. For example, Oulton (1996) &au and Fernald (1995) suggest that if the
vector of externalities in a specification suchegsiation (2) contains output variables, then a
change in aggregate demand, impacting simultangauslinternal and external output, may
generate spurious ‘evidence’ of externalities atl®gmers where none exist. This arises as a
result of the error term in (2) being related tgr@gate output growth. The problem of spurious
externality effects can largely be alleviated bynare precise specification of the externality

term.

On both theoretical and econometric grounds, thetoveof spillovers used here is lagged
(inward or outward) FDI. The theoretical justificat for this, derived from the theory of the
firm, is that technological advance (or technologgw to a particular location), or the
international transfer of firm-specific assetsemsbodied in new capital investment rather than in
output, employment, or local R&D expenditdPeEconometrically, the use of lagged external
investment produces a tightly defined source okpual spillovers, so it is unlikely that the
‘spillover’ variable will be related to the erroerm in (2)"' One possible test for the
appropriateness of our specification is to reptheeinvestment term with the comparable value
for contemporaneous output. If this produces naiggant result, then one can be confident that
any results generated using lagged investmentarthe result of a spurious correlation. This is
discussed at length in Driffield (2001) and therappiate test is carried out in the econometric

analysis below?

9 This argument is the basis for the importancenofard capital investment (rather than employmertuiput) on
a host economy, see for example Dunning (1958),dHond Young (1979). Blomstrém (1986) stresses ithiat
ownership ofassetsthat counts in FDI, not employment, while HejazidaSafarian (1999) point out that
employment or output measures may understate te¢ ¢¢ FDI, because of the greater capital intgnsit MNEs
compared to indigenous enterprises.

1 See Oulton (1996) for a full discussion of thimrically this can be tested for using standargtoskedasticity
or specification tests.

12\We formally test for this by substituting contermmeeous domestic output for lagged capital growtestimating
equation 4. This specification is rejected in la#l tesults presented below, using standard spatbifictests.

13



A further consideration in studies of productivgyowth and externalities is the importance of
learning by doing and the cumulative effects oftoarous production. Islam (1995) shows that
the appropriate specification within an economefraanework is to relate current total factor
productivity to previous levels of output. By defian, this captures the importance of past
levels of inputs in the production process. Thaeefa dynamic specification is employed in
which accumulated experience is captured by a thggeendent variable, as in 8)or further
discussion of the econometric specification of thrisblem see: Leet al (1998) and Pesaran
and Smith (1995)Thus, to encompass learning by doing effects, pleeication becomes:

InQ, =a+)nQ,, +BInK; +S,InL; + erzlﬂpxit + W, (3

Using inward and outward flows of FDIFDI and OFDI) as appropriate measures of
externalities yields:

INQy = a + nQy 1 + BiInKj, + Bolnly +

> @ (nIFDIyxD,)+> % 8,(INOFDI ;1 xD ) +¢TIME +w; (4)
where we envisage four possible types of both idveard outward FDI (see above and Table 1),
andz=1...4. We therefore define the following four binary icators:

D, =1 if (RDIyx >RDIg) & (ULCyx <ULCE)

Type 1:
P D; =0 if Otherwise

D,=1 if (RDIyx >RDIg) & (ULCy >ULCE)

Type 2:
P D, =0 if Otherwise

D;=1 if (RDIyx <RDIg) & (ULCux <ULCg)

Type 3:
P D; =0 if Otherwise

Type 4: D, =1 if (RDIUK.< RDIg) & (ULCyx >ULCE)
D, =0 if Otherwise

D, are four binary dummy variables defined in ternisTable 1 above, so iD, =1 then

D; =0 wherez#Z. The dummy variables are defined uskRBl andULC at periodt-1. This

means that the motivation for FDI is basett hand outcomes at tinteand so the classification

of FDI and its effects are non contemporaneous.

13 Qi1 includes all other lagged values®fK andL by construction, sinc®;.; can be written as a function Qfio,
Qi3 ... Qin thus picking up experience effects. This alsoatiffely allows the effect of past investment to ldec
over time, whereas accumulated output does not.

14



4.2 The impact of FDI on labour demand

In addition to the standard ‘externalities approaohdetermining the impacts of outward and
inward FDI, we also focus on the demand for factdrgroduction that occur as a result of FDI.
While such issues in the past have been investigaterder to infer impacts of FDI in terms of
technological change, (Barrell and Pain, 1997)y thie perhaps more important if seen in the
wider context of globalisation. Is outward FDI frothe UK simply ‘job exporting’, and is
inward FDI associated with increased demand folfeskiworkers at the expense of unskilled
workers? FDI is hypothesised to impact on differfattors to different degrees and possibly
both adversely and positively. The approach we tede is to employ a structural equation for
factor demand, which allows FDI to impact on diffietr factors to differing extents (and indeed
in different directions). Thus, we can determineetiler FDI acts to increase or reduce the
demand for various factors of production, and heheerents that are paid to those factors. The
advantages of this approach are outlined by Baarmd Pain (1997, 1999), who focus on the
demand for unskilled labour as an indicator of tetbgical change, though our model will

incorporate wider effects than merely new technpl@placing unskilled workers.

Folowing Barrell and Pain (1997, 1999), we therefpostulate a simple labour demand model,
linking inward and outward FDI to labour demandrBf and Pain (1997, 1999) characterise
the effects of inward FDI purely in terms of thigeets of introducing new technology, as in a
different context many of the study of spilloversrh FDI focus merely on technology flows as

the basis for observed productivity growth (vant&leberghe and Lichtenberg, 2001). It is
important, however, to see the effects of FDI othbleost and source countries in a wider
context, allowing for phenomena such as outsouraird) efficiency seeking FDI, as well as the
links between FDI and technological developmemahy, it is anticipated that there will be a

good deal of persistence in factor demand, andtiieaé will exist certain fixed effects, such that

the final equation to be estimated can be givaherfollowing terms:
InL} =+ BiInLy_; +y Zy + 3310 (INIFDI_y x D)+
> 6,(INOFDIy_; xD,)+YTIME +v; + (5)

The dummy variable®, are as defined above. The vector Z contains outpetlabour output

ratio and the real wage. We expect the coefficemtthe lagged dependent variable to be
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positive, while inward and outward FOFDI, OFDI) are expected to impact on the demand for
different factors in different ways, as outlinedoae. There are two types of labotr, skilled

and unskilled.

4.3 Estimation

The problems of estimating a model such as thatieehgdy (4) are well understood. The
endogeneity of the ‘internal’ variables and thegked) dependent variable suggests that an
instrumental variables approach is required. Githes approach, there are two possible sets of
estimation techniques. The first is the well unterd Arrelano and Bond (1988, 1991)
estimator, which is employed to estimate the lalm®mand models. However, when estimating
production functions with data of the type outlineelow, there is a concern with this type of
estimation of what is essentially a ‘growth’ mod€he concerns here centre around the use of
panels with relatively short time series, and thatestimates may become biased in the presence
of significant heterogeneity (Pesaran and Smitl®5)9The class of estimators that address the
problem of heterogeneity are designed for panetd wilong time series, but narrow cross
sections; see for example Leé al (1998) who discuss the application of the ‘meaoug’
estimator. However, Leet al (1995) also show that biased estimates may bdupeal with the

mean group estimator for T as large as 30.

Both equations that we estimate are widely receghas being typically beset by endogeneity.
Both the production function and the labour demiamgtion are essentially structural equations,
with input variables on the right hand side thatynwveell be endogenous with output or
employment. Equally, it is possible that FDI maydrelogenous (perhaps certain types of FDI
are attracted to sectors with high growth potentoal example). As such, an instrumental
variables approach is needed. We exploit the paaielre of the data, and following Arrelano
and Bond (1988, 1991) and Blundell and Bond (1988)adopt GMM-IV estimators that use
lags as instruments. This has the further advanthgmntrolling for the unobservable fixed

effects, and any heterogeneity in the data.

There remains the possibility that the estimatihefcoefficient on the lagged dependent variable

has an upward bias if the panel data exhibits Sagmit heterogeneity (Pesaran and Smith, 1995).
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There is no definitive test for this, but a readneaest with these data is to allow for slope
dummies in the lagged dependent variable, alloviireg parameter on the lag to vary across
industries or across country of ownership. Standpatification tests reject the inclusion of such
variables, suggesting that heterogeneity is nabhlem in these data. We also test fSrnhd 2°
order serial correlation: (Doorngt al 2002). The appropriate AR1 and AR2 tests are bizsed

on average residual autovariances, which are asyivgity distributed N(0,1).

In order to determine the employment and produgtieffects of the different types of FDI
without generating a degrees of freedom or colitbeproblem, we adopt the following strategy.
We start with the baseline model — that is the areof internal variables. We then add on an
individual basis the inward and outward FDI termsnf the four quadrants, and conduct a
standard variable addition test for their inclusio@nce the significant variables were
determined, we then run the final model with all thie significant terms together. For
comparison we also carry out the estimation sinagigregating the measures of inward FDI and
outward FDI into two homogeneous blocks, as is domeost spillover estimations. In all cases

the estimations are carried out on domesticallyemiirms only.

5. Data

The data employed in the estimation represent alpdri3countries, 11 manufacturing sectors
and 10 years (1987-96). Details of the countried sectors are shown in the Appendix. The
countries include all of the major direct investansthe UK and in the OECD generally,
collectively accounting for 76% of the total oveasalirect investment stock in the UK, and 87%
of the outward FDI flows from the UK during the joet 1990-98'* The manufacturing sectors
are at the two digit level, the lowest level of eggation compatible with combining Office for
National Statistics (ONS) and OECD data for thevaht countries. The data for the domestic
sectors and FDI inflows were provided by ORSlata on R&D intensities and unit labour cost
were derived from the OECD’s ANBERD and STAN datds for R&D expenditure and value

4 The data are from the Department of Trade andsimgdu(1999 figures) and OECD Financial Market Trend
respectively.

5 These data represent a very specific measure f dépital investment data, rather than aggregateatary
flows. As such, they do not include repatriatedfigpacquisitions or portfolio investments thahet measures of
FDI may include. Thus, simple transfers of owngrsha acquisition are excluded from our analysis.
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added respectivelf. Full details of variable definitions and data m®s can also be found in
the Appendix. All monetary values are convertecet terms using sectoral level producer price
index data, and purchasing power parity data wh@m@opriate for international comparison.
Crucially, this enables us to analyse FDI flowsarms of unit labour costs and R&D intensity,

not at the country level, but at the sectoral ldetiveen countries.

Figure 1 demonstrates that, for the countries awloss in the dataset, inward investment
doubled over the 10 years to 1996, while outward iRBreased more than three fold over the
period. This perhaps illustrates some of the corscexpressed by policy makers and trade
unions over phenomena such as ‘job exporting’ &ecetfect that outward FDI may have on the

returns to unskilled labour in the UK.

Figures 1-3 here.

Figure 2 illustrates that, over the time periodsireDI into the UK was in sectors where the UK
has a relative disadvantage in terms of R&D (Typesd 4), accounting for over 90% of inward
investment in the UK at the start of the periodeTdominant explanation for inward FDI
therefore appears to be the technological advantdgde source sector: this conforms to
Dunning’s ‘ownership advantage’ explanation, whieds become the predominant explanation
for FDI, particularly between industrialised couest However, it is clear that while this
explanation remains important, it has declinedxpl&ning total FDI flows. Inward investment
into sectors with R&D intensity below that of theusce country, but with higher labour costs
(Type 4), declined from around 80% of the totathett start of the period to under 40% by the
end. This change is mostly explained by increasgdstment in sectors where the UK has a
R&D advantage over the source country, but no labosat advantage (Type 2), and conforms to
the ‘technology sourcing’ explanation for FDI. Thesesults may have important policy
connotations. Much of the analysis of the socialmes (spillovers) from inward investment is
predicated on the assumption that inward investrpessess some technological advantage over

the domestic sector, and that this technology somehpills over to the domestic sector.

18 The breadth of the sectors is due to the neeiddostiitable deflators and PPP currency data asehbtoral level,
in order to compare R&D intensity and unit laboasts consistently across countries. ULC data wepplied by
OECD, derived from the STAN database.
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Analysis of the data presented here, however, stgdbat by the end of the time period over
one third of inward investment was in sectors inclvithe UK possessed an R&D advantage
over the source country, and in which technologfosers are therefore unlikely.

Figure 2 also reveals that a surprisingly low prtipa of inward investment into the UK
appears to be motivated solely by low labour cosften referred to as ‘efficiency seeking’ in
the international business literature (Type 3).isTgroportion doubled in percentage terms over
the period, but nevertheless peaked at under 3@% aacounts for an average of under 20%
over the period. This is a potentially importamtding. Policy makers and commentators often
assert that FDI is attracted to the UK due to itsenflexible labour market and low labour costs
compared with the rest of the EU. Indeed, a comargument against the introduction of the
minimum wage was that it would not only deter ingdvarvestment, but would drive out existing
investors. The data suggest that such concerngnémended, and question the effectiveness of
policies designed to attract FDI to the UK basedosnlabour costs.

Turning now to outward FDI (Figure 3), the domingattern is one of efficiency seeking. Over
the period, over 75% of all outward FDI from the Was into sectors with lower labour costs
than the home sector (Types 2 and 4). This is piatBnbad news for unskilled workers in the
UK, with this type of FDI often being associatediwbutsourcing’ or ‘job exporting’. However,

it is also clear that the dominance of this staddatplanation for outward FDI has declined
somewhat over time in the same way as it did innlaard investment case. Efficiency seeking
FDI declined in importance with the growth in teology sourcing FDI. The proportion of FDI
that was targeted at sectors with higher R&D intgremd higher labour costs than the UK (such
that efficiency seeking cannot be the explanationjeased from under 10% of total outward
FDI to over 25% during the period (Type 3 FDI). &ly, it is reassuring for this analysis that the
FDI flows across these categories are relativelgsistent, with only limited year on year
variation. The data do, however, suggest that meg® by the end of the time period some 25%
of both inward and outward FDI was associated wetthnology sourcing activity (where the

host country has higher labour costs and higher R&ensity than the source country).
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There is, of course, the possibility that the asiglypresented here is merely a sector level
phenomenon. Figures 4-6 demonstrate clearly thatestdK sectors are indeed more FDI
intensive than others, both in terms of inward aantvard FDI. Sectors such as chemicals, food
and drink and paper and publishing are generafjgnded as sectors with high levels of FDI, and
clearly the UK is no exception to this (Figure 4However, it is also clear that there is
significant variation within these sectors in teraighe categories of FDI. For example, Figure
5 illustrates that all sectors have outward FDatrleast two of the four categories, while seven
of the eleven sectors have outward FDI in all foategories. Clearly, the figures presented
above cannot be seen merely as reflecting seatidfaerences in either labour costs or R&D
intensity in the UK. Not surprisingly, the chemigatlustry shows the widest spread in terms of
the four categories, with evidence of both efficigseeking and technology sourcing, as well as
FDI motivated by the desire to exploit technolodyaad. This is perhaps well understood
within the chemicals industry, with firms havingsttibutions of both R&D and mass production
activities. The chemicals sector is also the orté Wie most prominent evidence of technology
sourcing FDI, with over one half of its outward F&8sociated with technology sourcing. The
food, drink and tobacco sector is the only trulgnbdal sector in terms of outward FDI, with
97% of the outward FDI targeted at countries watvér unit labour costs than the UK. This
suggests that the food and drink sector is one avbatward FDI tends to be in the form of
efficiency seeking, with the potential for adveesgects on unskilled employment in the UK. In
line with the more aggregate figures discussed abavhigh proportion of the outward FDI at
the sectoral level is associated with low laboist docations (Figure 5). The same can be said of
printing and publishing, electrical engineering @hd miscellaneous sector. Interestingly, with
the exception of the chemicals sector, there apfmedie few sectors where FDI is linked to
technological advantage. There are only small guesof outward FDI in sectors where R&D
intensity is greater in the UK, suggesting thatganeral outward FDI is not associated with
significant technology transfer abroad, but ratweth efficiency seeking and technology

sourcing.

Figures 4-6 here.
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The sectoral pattern of inward investment is, havequite different (Figure 6). Most sectors
experience large proportions of inward FDI from mies with higher R&D intensities,
suggesting that inward FDI is associated with thteoduction of new technology to the UK.
However, it is also noticeable that five of theteex experience FDI in all four categories, while
a further four have inward FDI in at least three. with outward FDI, the four categories of
investment are not simply sector-specific. Printamgl publishing and electrical engineering FDI
originates mainly from countries with lower R&D emisities, while chemicals and vehicles
appear to be the main recipients of efficiency segkDI, largely through Japanese and US
investment. In general however, there is not aister® pattern of the UK attracting a huge
proportion of FDI motivated by low labour costsea\at the sectoral level.

6. Results

The results of estimating the impact of FDI on prctdrity (equation 4) are shown in Table 2,
and those from estimating the impact of FDI on labdemand (equation 5) in Table 3 for both
skilled and unskilled workers. As outlined abovkere is a good deal of variation in the
literature not only in the magnitudes of socialiras to inward and outward investment, but also
in the direction of effects. The results presertede illustrate the importance of linking the
motivation to the impact of both inward and outw&idl. For comparison we present a set of
results for each model treating both inward investtrand outward FDI as homogenous blocks.
The results from this specification are shown itugm 1 of each table and largely generate
insignificant coefficients, which would suggestttitize impacts of FDI on the UK are minimal.
The only significant impact comes from inward FQ)lihcreasing the demand for skilled labour
(Table 3, column 1), consistent with findings ire titerature (see Driffield and Taylor, 2000).
However, once one allows for the different deteanis of FDI, shown in column 2 in each

table, the results become far more informative.

The results for inward FDI illustrate clearly whiyete has been such a variety of empirical
findings on the spillover effects of inward investmh on domestic productivity. Table 2
indicates that there is some evidence (p=0.07) pbsitive overall effect of inward FDI on

domestic productivity growth. However, the pictlmecomes clearer when allowance is made
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for the different types of FDI. There is evidendeconventional positive spillovers in the sense
that FDI from sectors more technologically advandkdn the UK does act to stimulate

productivity growth in the UK sector, i@, >0. This suggests that UK manufacturing gains

from productivity spillovers where the incoming e@stor has some form of technological
advantage, consistent with the previous finding®uoffield and Love (2006). However, it is

clear that this positive spillover is significannlp where the technological (ownership)
advantage of the foreign investor is sufficientheat to offset the disadvantage of higher unit

labour costs in the UK, sinag, is insignificant.

The negative and significant coefficient 16Dl 1 (¢ ) indicates that there is some evidence of

market stealing by firms who invest in the UK irder to source domestic technology. At first
sight this seems an unlikely result: Sembenelli &notis (2002) point out that technology

sourcing with market stealing is an unlikely conatian in reality, because the technological
laggard is in a poor position to compete with logabther foreign firms. For this reason they
conclude that technology sourcing is likely to le@ompetitive conditions unchanged. However,
the advantage of the present analysis is thatsi allows for the impact of factor cost

differentials as a determinant of FDI. Our resuttdicate that technology sourcing FDI has a
significantly negative (i.e. market-stealing) etfenly where the foreign investor benefits from
lower labour costs in the UK, suggesting that thaitg to access cheaper labour offsets the
technological gap sufficiently to allow the incomiforeign investor to compete with indigenous
UK firms. Where the incoming company’s technologidizadvantage is not offset by access to

cheaper UK labourlfDI 2), the relevant coefficientp, is insignificant, consistent with the

argument of Sembenelli and Siotis (2002).

The estimates of the factor demand equations feoaiid FDI are also informative (Table 3).
Overall, the impact of inward FDI on skilled labalemand appears to be slightly positive, with
no net effect on unskilled labour demand. Agamwéver, these aggregate effects hide more
than they reveal. There is evidence of the effdentified by Barrel and Pain (1997) in that
inward FDI reduces the demand for unskilled workérgortantly however, this result is not
associated with all FDI into the UK, but only whehe UK lags behind the source country in
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terms of technology. By contrast, where investmatd the UK is motivated by technology

sourcing, and especially where the UK is a lowest ¢ocation, demand for unskilled labour is
stimulated by inward investment i.gg >0. The effects on skilled labour demand are almost

precisely the reverse. Where the investor has $eammology advantage, especially where there
is no labour cost advantage in investing in the WRDI 4), demand for skilled labour rises with
inward investment. But technology-sourcing FDI gatig reduces the demand for skilled labour
in the domestic sector, especially where the UKlba®r labour costs, suggesting a significant
degree of crowding out as incoming multinationatsmpete successfully with domestic
enterprises for skilled labour. Overall therefotbe effects of inward FDI on domestic
productivity and labour demand appear to dependenaor technology differentials than on
factor cost differentials: acquiring technologyabgh inward investment increases the demand
for skilled labour, decreases demand for unskilszbur and produces positive spillovers on

domestic productivity.

Turning now to outward FDI, in aggregate there appé¢o be no significant effect of outward
FDI on domestic productivity (Table 2 column 1).wver, when we distinguish between the
different types of FDI the picture becomes clearEnere is some evidence of effective
technology sourcing FDI from the UK, in that outébdnvestment into high cost, high R&D

intensive locations generates productivity growttihe UK i.e.d, > 0. This finding is to some

extent consistent with that of van Pottelsberghd hithtenberg (2001), who interpret any
positive effect of outward FDI on domestic produityi as the result of technology sourcing.
However, our results show that outward FDI to lawstdocations can also lead to productivity

growth at home &, >0). This cannot be seen as technology sourcing geedrby van

Pottelsberghe and Lichtenberg (200dfer alia, because in this case UK R&D intensity is
greater than that of the relevant sector in theé Bosnomy. As discussed earlier, this is more
likely to be the result of domestic productivityogrith generated through a ‘batting average’

effect as low value added activities are movedvdisee.

These results are consistent with the factor denestichates. In the aggregate figures, as with
the productivity effects discussed above, outwabll Bppears to have no overall effect on

demand for unskilled or skilled labour in the UKaflle 3, column 1). However, it becomes clear
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that these aggregate effects mask markedly diffexéects of different types of FDI. The effects
on skilled and unskilled workers vary dependingtlom technological differentials between the
UK and host sectors. The effect on skilled workappears to be associated with technology
sourcing, in that the negative effect on the demiandskilled workers occurs when foreign
industries are more R&D intensive than the UK, rd@gss of labour cost differentials (i.e.

6, <0 and g, <0, column 2). By contrast, for unskilled workerstth is evidence of relocation
due to factor costs; the coefficient Of DI 4, §,, is highly significant. These results suggest that

the effects on unskilled labour are predominanttpstissue, consistent with outsourcing, while
the effects on skilled labour are predominantigehnologyissue. This is consistent with the
offshoring of jobs by UK firms, but for differeneasons; technology sourcing offshores skilled

jobs, while seeking lower labour costs abroad affek unskilled jobs.

Two other points are relevant to the labour demeifigicts of outward FDI. The first is that
where the UK has a technological advantage andentigs is reinforced by lower unit labour
costs OFDI 1) outward FDI increases the demand for skillédila. This may be a result of the
increased need for scientific and technical persbrequired to develop new products and adapt
existing ones to foreign markets (Pearce, 1999siNk999) The other issue relates to the size of
the estimated elasticities where FDI has a sigmiticeffect on labour demand, in the region of
0.12% to 0.19% per 1% increase in FDI. These ageJalthough inelastic, and suggest that the
overall insignificant impact of FDI on skilled labomasks very substantial gains and losses

arising from outward investment of different types.

Interpreting the long run effect
The long run effects of the different types of F&n be derived from these results. With a

model of the form of equation (4), it is trivial &how that the long run elasticity of FDI of type

z, Q(FDI,), is given byQ(FDI,)=8,/1-y. It is therefore possible to derive estimateshef t

impact of the different types of inward and outwd&®!| on output and productivity, by
multiplying these elasticities at the mean. Thisimilar to calculations done for employment

substitution from FDI reported in Driffield (1999The t-statistic for the long-run estimate is
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simply the standard t-statistic under the null fthesis thaté, =0." The summary of the

calculations for the impacts of outward FDI and amev FDI on output and employment are
presented in Table 4.

It should be pointed out that one would expectafgregate impact of outward FDI to exceed
the aggregate effect of inward FDI. The impactwiard FDI on domestic firms is an indirect or
spillover effect, where the effect of outward FB§pecially in terms of employment, may be
considered a direct effect (firms moving abroad,dwample). While there are, as ever, certain
confidence intervals that must be attached to theEsiat estimates, they are nevertheless
informative. The competition effect of inward F@3 clear: inward FDI of Type 1 crowds out
domestic output totalling £225m at 1990 prices awer period. However, this appears trivial
when compared with the change in output by theidorewned sector from £93bn in 1987 to
£131bn in 1995 (based on ONS data). This may sudjgats the crowding out effect of inward
FDI in terms of output is much smaller than hasnbewplied previously (e.g. Aitken and
Harrison 1999). Equally, the results show that @utivFDI has increased the output of UK-
owned firms by over £2.7bn during the period.

The pattern in terms of employment is rather défeér The crowding out effect in the labour
market is much larger, with some 260,000 skilldosjtost in UK firms as the result of inward
FDI. This contrasts with ONS estimates of an adddal 90,000 skilled jobs in the foreign-owned
sector over the same period. The magnitudes herlae, as it appears that inward investment
of Type 1 is associated with a de-skilling of enyph@nt as well as the crowding out effect.
Overall, the effect of inward FDI on unskilled lalvas an increase of some 56,000 jobs. This
contrasts with the findings of Barrell and Pain 7P that inward FDI is associated with an
aggregate reduction in the employment of unskilextkers, though it should be stressed here

that our estimates are of the indirect effect onfullds rather than the total effect. Outward FDI

7 A proof of this is available upon request from gthors.

18 bue to the size of the standard error on the lagdemendent variable in the productivity regressite
confidence interval for these point estimates, #ase two standard errors around the mean for estsnaf:

92/1— y, is some +/-20% for the productivity model, bugtjover 5% for the employment models.
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is associated with a large reduction in employmeitt) over 300,000 jobs being lost as a result

of UK firms moving abroad. Not surprisingly the tast hit group are unskilled workers.

7. Conclusions

The impacts on both the host and source countfiisecever increasing amounts of FDI flows
have generated a great deal of academic and potenest, and no little controversy. The results
outlined above suggest that at least part of tlasaee why there has been such a lack of
consensus in the empirical research on the effeictsDI arises from considering FDI as a
homogeneous block, and failing to allow for the oty that investment motivated by

different considerations may have markedly diff¢efifects.

Inward investment into the UK comes overwhelminigm sectors and countries which have a
technological advantage over the corresponding B&tos, and this is reflected in the effects
which inward FDI has. This suggests that in gené¢hal standard ‘ownership advantage’
explanations of FDI are still valid, and so policytiatives designed to boost technological
development through inward investment may be valiechnology differences matter much
more than labour cost differences in terms of thieces of inward FDI: acquiring technology
through inward investment increases the demandskdied labour, decreases demand for
unskilled labour and produces positive spillovemsdomestic productivity. However, this is far
from the complete picture, as our analysis in sesti5 and 6 suggest. The fact that the bulk of
inward FDI also comes from sectors which have lowet labour costs than the UK equivalent,
coupled with some evidence of a trend towards teldgy sourcing FDI into the UK, suggests
that the policy preoccupation with a flexible labamarket as a major attractor of inward

investment may be overstated.

Outward FDI shows a quite different pattern, dortedaby investment into foreign sectors
which have lower unit labour costs than the UK, luith evidence of an increasing trend
towards technology sourcing by UK industry. In coammwith van Pottelsberghe and
Lichtenberg (2001), we find that outward FDI camseadomestic productivity in the source

economy. However, this is clearly not restricteé tiechnology sourcing effect; UK productivity
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also rises when FDI occurs from sectors which Hawer unit labour costs but higher R&D
intensity than their foreign counterparts, consistgith a ‘batting average’ effect as low value
added activities are moved abroad. Given thatlditer form of outward FDI is much more
common than ‘true’ technology sourcing from the (gure 3), and that the coefficients on
OFDI 3 andOFDI 2 are virtually identical (Table 2), this suggegdtattvan Pottelsberghe and
Lichtenberg’s conclusion that most outward FDI isotivated by technology sourcing
considerations clearly does not hold, at leastferUK. The dominance of outward FDI to low-
cost locations also has implications for labourrkedly reducing the demand for unskilled

labour.

In policy terms, our results indicate that conceambsut the impact on jobs of outsourcing may
be well placed. The dominant forms of outward EBéquivocally reduce demand for unskilled
labour in the UK, and to some extent also for eHillabour. The only form of outward
investment which increases labour demand is thecetin skilled labour where the UK sector
has an unambiguous technology advantage; but tiie bf investment (Type 1) typically
accounts for less than 10% of total UK outward FDi.terms of inward FDI, our results support
the possibility that attracting inward investmeahdmprove productivity by attracting foreign
technology and can help to solve structural oraegli unemployment — but it has to be of the
right sort. The form of inward FDI most commortlire UK (i.e. relatively technology intensive)
certainly improves demand for skilled labour. Buwill be of little assistance to regions in
which the main problem is lack of demand for rekelty unskilled labour: technology intensive
FDI unambiguously reduces the demand for unskilledour and may therefore be an
inappropriate policy response in some areas. thtiad, if the trend towards more technology-
sourcing inward investment continues, it may lesden likelihood and extent of beneficial

productivity spillovers — thus undermining one loé tkkey policy advantages of attracting FDI.

It is important to see the results from the to&dtdér productivity estimates and the labour
demand estimates together. The main motivationpdbcy makers seeking to attract FDI into a
developed country are twofold. Firstly, to genermteployment, particularly in regions that are
still suffering from long term structural unemplognt. Secondly, in order to attract new

technology into the country. The results preseritete suggest that achieving both of these
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simultaneously may be difficult. Where FDI introégcnew technology, and thus increases total
factor productivity in UK firms, this is largely ssciated with a relative reduction in the demand
for unskilled workers. Such inward FDI into the WKIl increase skill differentials and hence
wage inequality rather than reduce it. At the séime, there is scope for inward investment to
generate employment for unskilled workers, but onlyere this is motivated by low labour
costs, and such FDI generates little in the formspilovers. Thus the main objectives of
attracting inward investment to the UK are achiéealbut are typically mutually exclusive
within the same investment project. Whether poliogkers are able to identify this key
distinction, and indeed whether it is desirablpittk and choose investment projects in this way,
is another matter.
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Appendix: Data and Sources

Table Al: Countries and Sectors in Panel

Countries Sectors (ISIC 3 codes)

Australia Food, Drink and Tobacco (15+16)
Canada Chemicals (24)

Denmark Metal Manufacturing (27)

Finland Mechanical & Instrument Manufacturing (29+33)
France Transport Equipment exc. Vehicles (35)
Germany Vehicles (34)

Italy Textiles, Leather and Clothing (17+18+19)
Japan Paper, Printing and Publishing (21+22)
Netherlands | Rubber & Plastics (25)

Norway Electrical Engineering (30+31+32)

Spain Other Manufacturing (20+26+28+36+37)
Sweden

USA




Table A2:

Variable definitions and data sources

Variable | Definition Source

Qit Value added (sector i year t). ONS for UK; STAN

for source countries.

Kit Capital stock ONS

MLt Employment of operatives ONS

NLjt Employment of non-operatives ONS

W/pit Real wage of non operatives ONS

FDlIi Foreign direct investment ONS

RDy R&D expenditure ANBERD

RDI RD/Q ANBERD/STAN

FDI (1) | FDI where RDIx>RDIr and ULGk< ULCr ONS/ANBERD/STAN
FDI(2); | FDI where RDIx>RDIr and ULGyx> ULCr  ONS/ANBERD/STAN
FDI (3): | FDI where RDIx<RDIr and ULGk< ULCr  ONS/ANBERD/STAN
FDI (4); | FDI where RDIx<RDIr and ULGyx> ULCr  ONS/ANBERD/STAN
Sectoral

deflators

producer price deflators were used throughand OECD purchasing power parity
were also employed in calculating relatiR&D intensities across countries. All

estimations carried out in log form.

Table A3: Descriptive statistics

Average Average
unskilled skilled Capital
Firm Total Unskilled Skilled earnings earnings Sales stock

numbersemploymenemploymenemploymen{E annual)(£ annual)(£ million) estimate

Minimum
Maximum
Average
St Dev

80 20,346 7,815 12,531 6,654 6,878209,46( 34,919
60,357 844,385 609,539 234,845 16,211 51,98150,925,10.12,069,871
7,742 203,441 134,289 69,152 10,125 12,35610,820,01' 2,260,359
12,426 209,036 146,712 67,334 848 6,850340,7522,482,149

Annual FDI data (£ million)

inward linward 2 inward 3 inward4 outward 1l outward 2 outward 3 outward 4

Minimum 0 0 0 0 0 0 0 0

Maximum 606.5 665.0 427.3 531.2 448.8 900.4 981.0 1518.6
Average 22.66  35.46 47.47 1365.91 270.62 1168.69 504.58 1801.71
St Dev 83.67 89.88 93.38 147.97 77.49 160.65 1394.47 22281




Table A4 Inward and outward FDI from the UK by country (Emillion, totals for 1987-96)

Country Outward FDI from UK Inward FDI to UK
AUSTRALIA 25,841 23,767
CANADA 21,998 9,322
DENMARK 1,672 1,669
FINLAND 371 1,008
FRANCE 30,506 9,281
ITALY 32,914 17,005
ITALY 14,745 0
JAPAN 6,816 8,704
NETHERLANDS 63,317 21,707
NORWAY 731 145
SPAIN 11,740 0
SWEDEN 2,996 6,628
USA 199,080 167,120




