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ABSTRACT

This paper uses panel data across UK manufacturing from 1983 to 1992, to test
w hether nw ard flow s of FD Thave contributed to increasing trends In the em ploym ent
of mlatively higher skilled individuals. M oreover, the paper isolates the effect on
dom estic fim s, and show s that this effect is a function of the size of the foreign
productivity advantage. The results show , that even after controlling for the factors
m ost comm only used o explain relative em ploym ent shifts — nam ely technological
change and im port intensity, that FD T has a mle t© play n mfluencing em ploym ent

trends.
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T recent years both academ ics and policy m akers have expressed concem that
ncreasing globalisation, both n the form of FD I and intemational trade, is causing
dram atic changes In Jabour dem and In the developed world, see for exam ple W ood
(1994, 1998) and Anderton and Brenton (1999). Specifically, it has been suggested
that dem and for unskilled w orkers in the US and W estem Europe has been, and w i1l
continue t© declne dram atically, as the employers of unskilled workers face
significant com petition from the N IC s and otherparts of the developing w orid.

Th addition, concem has also been expressed that the actions of foreign owned
firm s In w estem econom ies have had the effect of iIncreasing the dem and for skilled,
relative to unskilled Jabour, generating greater skill — differentials than have hitherto
been obsarved. Such em pirical w ork as has been done in this area, suggests that the
Increased dam and for skilled w orkers is a com bination of tw o effects. The first, that
the entry of M NESs, In possession of a technological advantage over dom estic fim s,
am ploy m ore skilled w orkers, at higher rates of pay, relative to dom estic firm s. The
second effect is essentially a goillover effect, that the new (© the host country)
technology which accom panies the FD I, is to a degree assim ilated by the dom estic
sector, which In tum increases the productivity of skilled w orkers still further in the
dom estic sector, resultng in ncreasing dem and for skilled w orkers at the expense of
unskilled w orkers. The purpose of this paper is to isolate the second of these wo
effects, exam Ining changes In factor nput shares that occur n the dom estic sector, as
a resultof increased foreign penetration.

Foreign direct Investm ent by m ultnational enterprises has grown =Epidly n
recent years, shown In Figure 1. This grow th of foreign owned m anufacturing has
occurred ata tim e of ncreasing em ploym ent of the higher skilled relative to the Jess

well &ill endowed. Figure 1 shows that relative employm ent of skilled Ilabour



ncreased by 10% fiom 1983 to 1992, and the share of foreign sales, capial
nvesm ent and capial stock expenditure rose by 22% , 19% , and 22% respectively
over the period. These parallel trends In FD I m easures and relative em ploym ent
suggest thatm ultnational nvolrem ent in the UK Jabourm arketm ay have contrbuted
to the dam and shift forhigher gkilled Jabour.
<<FIGURE 1 HERE>>

The follow Ing section discusses in m ore detail the rationale for spillovers to occur
from FD I. Section two Ihtroduces the em pirical approach t© m odelling the In pactof
FD I upon relative em ploym ent. Section three describes the data used and the results

are presented in section four.

1.Inward Investm entand skillupgrading

Little w ork has been done secking to Ink skill ntensities in dom estic firm s to FD I
Previous w ork In the area of the Jabourm arket in pacts of FD T, has either focused on
w age or productivity differentials betw een the foreign ow ned sector and the dom estic
sector O riffield, 1996), or the m ore aggregate Inpacts of Tward FD I Barell and
Pain 1997). Equally, several papers have focused on the In pacts upon Jabourm arkets
of technological change K rueger, 1993 ; Autoretal,, 1998; M achin and Van Reenen,
1998; Beman and M achin, 2000), and import competiton W ood, 1994, 1998;
Anderton and Brenton, 1999). Fosfuri et al. 2001) dem onstrate a further im pact,
based on Jabourm obility. M NEs, In order to fully utilise their firm -specific assets,
may need to nvest n taining for their en ployees. If such workers then move t©
dom estic firm s, this hum an capital is also tansferred . The potential effects on the UK

are discussed in D riffield and Taylor (2000).



There are a num ber of studies that identify substantial differences in factor
dam and between foreign and domestic firm s. The inference here is that M NEs
dem onstrate higher levels of Jabour productivity, and In tum greater dem and forhigh
quality Jabour, linking this to technological differences betw een inw ard Investors and
other firmm s. The rationale for this is based on studies that suggest substantal
differences In factor dem and betw een foreign and dom estic firm s. D riffield (1996)
finds that foreign firm s w i1l pay wages above the industry average of around 7% ,
partly due to productivity differences, C onyon etal. (1999) find a w age differential of
34% wholly attrbutable to productivity, and Gima et al. (1999) find wage and
productivity differentials of 5% . There is a grow Ing literature which suggests that
over tim e, dom estic firm s are able t© approprate productivity spillovers from foreign
M NESs, see for example, Blom strim  (1989), and Driffield 2001), Rodriguez-C lare
(1996), A itken and Harrison (1999). The purpose of this paper therefore is to link
these potential spillovers to skill structures in dom estic firm s. B Jom stdm  and K okko
(1996) provide several reasons w hy technology is expected to transfer from M NEs t©
domestic firtns. This can occur directly, through the licensing of a particular
technology, through supplier netw orks or subcontracting anangem ents, or ndirectly

as know Jedge becom es public, and spillovers are assim ilated by the dom estic sector.

Evidence is emerging that such spillovers are generating increases In
technological capalbility of dom estic firm s, M arkusen (1995). Banell and Pain (1997)
find that in the UK m anufacturing sector thata 1% rse n the FD I stock is estim ated
to raise technical progress by 026% . Banell and Pain (1997) how ever are unable t©
distinguish betw een the aggregate in provem ent in technical progress, and the in pact
solely on the dom estic sector. Both the productivity and spillover effects are likely t©

have an im pact upon relative em ploym ent. Thdeed, Hubert and Pain (1999) suggest



that Iw ard Investm ent is virtually solely Jabour augm enting, and as such, Inward
nvesm entacts to reduce the dam and forunskilled w orkers, while A itken etal (1996)
suggest that such productivity gansm ay be translated into increased w ages w ithin the

dom estic sector.

H ow ever, there is a further consideration when considering the likely im pact
of FD I on dom estic firm s. This concems the extent to which the dom estic sectorw ill
be able t© assim ilate any technological extemality . This phenom enon is discussed by
Cohen and Levinthal (1989), and K okko (1994).Blom strXm etal (1999) forexam ple,
dem onstrate that the im pact of FD I on dom estic firm s w il degpend on the size of the
technology (oroductivity) gap that exists betw een the two sectors’. For exam ple, n
hdustries where the gap is negliglble, or even where domestic firtmn s are more
advanced than M N Es, one would not expect spillovers from foreign to dom estic to
occur. Equally, where the foreign — dom estic gap is very large, then the dom estic
fitm s are lkely t© be unable t© assin ilbate this “new ” technology, and as such,
soillovers are unlikely to occur. W e therefore posit a non-linear relationship betw een
the foreign technological advantage and productivity spillovers.

The average productivity advantage exhibited by the foreign sector for1983 —
1992 is around 20% (see Davies and Lyons, 1991 for the m ethodological details of
these calculations). A s such, we assum e that this is the critical value, beyond which
soillovers are Jess Iikely occur. Equally, w e assum e that in Industries w here there isno
average foreign productivity advantage, then the capacity for spillovers is lim ited.
C onsequently, w e envisage the in pactof FD I to have a non-hnear effectupon r=lative
em ploym ent. D efining the relative productivity of foreign Jabour FLP) to dom estic
abour ODLP) as:

a=(FLP /DLP) )



0 based upon the above the relationship betw een spillovers and A is a non-linear,

mather than lnearrelation.

The follow Ing section provides details of the em piricalm odel usad o try and dentify
the quadratic relationship betw een FD I spillovers across varying relative productivisy

groups and the Im pactupon em ploym ent.

2.Em piricalm ethodology
Em ploym ent skill shares are m odelled as a function of capital K , output Y ,
the relative wage betw een kill and unskilled Jabour W _ /W, and other factors Z

follow ng M achin (1996), Anderton and Brenton (1999) and M achm and V an Resnen
(1998), =0
Empbymert dare= (N_ /N, )= £y K W_ /W, ,Z) )
w ith skilled Jabour denoted by s, unskilled by u, and we define Z as a function of
technological change, trade Intensity and FD Ispj]loversji
Z = g(Tetndby Twde FDI) 3)
To proxy fortechnology we use R& D intensity, and In port intensity fora m easure of
foreign com petition. The estim ating equation is defined In egquation 4 (with the
additional term s from the r=lative em ploym ent relationship, equation 2, attem pting to
capture other possible damnand shifters) where i is the industry, t is time, N is
employm entY isoutput, K is the capital stock, R& D X is ourm easure of technology
ntensity and Inports/Y is trade intensity . h practice it is likely thatadjustm ent to the

equilbrium for the firm is Iikely to follow a partal adjustm entm echanisn , such that



(NS /Nu)].t_1 is expectaed to be an In portant determ nant of variation in the cbserved
levels. Thus, the equation t© be estin ated becom es:

(Ns /Nu)m:‘g-i_”(Ns /Nu)jt—l+aK:ii:+W:i1:+/’lMs /‘Nn )E+¢(R& D /Y)Jt

3
+6(T portS/Y)jt+Z7Z'j[ﬂj><FDI]i]t+ﬂCR5jt+Vjt @)

F1
V,=0,+&, &, ~ IID(O,O'2)

where A is a vector of 3 slope dumm ies, determ ned by the value of A (see below ),

FD I is the m easure of m ulthational activity in ndustry i [defined below m Table 1),

£ isa constant, the vector CR5 is am easure of variations n iIndustry concentration™,

and ¢, isan mdustry fixed effectrepresenting unobserved heterogeneity .

The proposad relationship between R& D Itensity and relative em ploym ent is
nvestigated with a lag stucture, sihce the hterpretaton of a significant
contam poraneous relation between R& D mtensity and relative employm ent is
a[mbjguousjv .  Theoretically, we would expect the llownhg signs
d(N,/N,),/0(R& D/Y) >0 thatis technology is skill biased, as are inports, 0
(N, /N,), /d(Inpats/Y ), > 0 . The inpact of FD I spillovers, where we envisage a
technological ttansfer from foreign to dom estic firm s, should ke the follow Ing form
d(N_ /N,),/d(FDI), >0, in otherw owds the technology spillover (dentified in the
UK by Banelland Pain, 1997) is skillbiased.

One of the main issues of nterest is t© nvestigate how FD I in pacts across
sectors w ith differing relative foreign productivity. This is achieved by splitting the
productvity differential betw een foreign and dom estic firm s Into three groups — high,
medium and low , with associated coefficients (see equation 4) of FD I's impact of

T, JT, 7T, .Detem ining the critical values of A is essentially an enpiricalm atter. A s



m entioned above Davies and Lyons (1991) estinated the average productvity
advantage that foreign M N E s possess over the dom estic sectorto be 20% . T term s of

the slope dum m lesw e define the 4, 'sas follow s:

j’l: 12: 13:

0 otherwise 0 otherwise

1if A<1 1if A>1 and ALZ12 1if Aa>12
0 otherwise

The low relative foreign productivity group is defined by A, , the medim group 4,
(conresponding to the advantage found by Davies and Lyons, 1991), and the high

productivity group by A, . T the context of the discussion In section two we expect
the follow ng 7, > 7, and 7, > 7, , In otherw ords the in pact of FD I spillovers onto

the dom estic Jabour m arket are greater when the productivity differential tends

towards 20% .

3.Data description

The data used is based at the 3-digit mdustry level for UK m anufacturing
sectors (SIC, 1980 sectors 24) over the period 1983 to 1992. This provides 101
hdustres over 10 years giving 1010 obsarvations. A 11 data are converted into natural
Jogarithm s and deflated t© 1980 prices. M ost of the data used In this study are
published In The Annual Production quiry, form erly Report on the Census of
Production, O ffice of National Statstcs, for various years. The ONS provided
data relating t© the foreign owned sector of m anufacturing at the 3-digit level. Our
m easure of unskilled w orkers (operatives) ncludes allm anual w orkers ie. operatives
n power stations, engaged In outside work of erecting, fitting etc., ngpectors,

m alntenance w orkers and cleaners. Staff engaged in trangport (including roundam en)



and employed in warchouses, stores, shops and canteens are also included in the
definition.

<<TABLE 1 HERE>>
The m easure of technological change — research and developm ent was t@ken from
Busihess M onitors M 0 14, and various ON S Bulletins. In port data are provided in
Bushhess M onitors M Q 10. Both research and developm ent expenditure and im port
expenditure are w eighted by iIndustry value added to gain am easure of their intensity .
Table 1, above, defines the varables used in the em pirical analysis. The summ ary
statistics of the variables used :n the am pirical analysis are given in Table 2 below ,
w here on average FD I accounts forarmund 15% of Industry total investm ent over the
period.

<<TABLE 2 HERE>>

4 .EmpiricalR esults

The data described in the previous section are used t© assess the in pactof technology,
trade and FDI spillovers upon relative employm ent shares. Clearly, given the
specification of equation @), a m ajor consideration here is the endogeneity, not only
of the nward FD I variable, butalso the other explanatory variables. For this reason,
an Instumental variables estimator is proposed, all variables are treated as
endogenous, and therefore instrum ented w ith all availbble further lags. A 1o, as is
well understood, when employing a lagged dependent variable within such a
fram ew o1k, it isnecessary t© em ploy differences, n order to rem ove the fixed effects,
that, by construction are conelated w ith the lagged dependent variable. For these

reasons w e an ploy the G eneralised M ethod of M om ents, GM M , one step estim ators



follow ing A rellano and Bond (1991). This alswo alleviates problam s of unocbsarved
heterogeneity — the J, ‘s n equation 4.
The results of estim ating equation 4 are shown I Table 3, below , where FD I

is defined as the stock of mdustry capial investm ent owned by foreign fim s. T

order to assess the Inpact of spillovers across dustries w ith different relative
foreign Aom estic productivity, we nteract FD I w ith a relative productivity term  @s
discussed above). The positive coefficient asociated wih the measure of
technological change suggests that technology is biased tow ards higher skill endow ed
Jabour, which is consistent w ith previous research M achin, 1996; M achin and Van
Reenen, 1998). The sign of the trade coefficient is positive, as expectad theoretically,
but is dom mated by technology. The fact that technological change outw eighs the
Inpact of ttade upon relative enploym ent is what we would expect given the
evidence to date M achin end Vean Reenen, 1998; Beman and M achin, 2000) The
In pactof FD I suggests that there are positive gpillovers across high, m ediim and low
relative (foreign to dom estic) productivity sectors, w ith the In pact greater when the
productivity of foreign and dom estic firm s is sin ilar — as expected from above ie.
effects are Jargest when A approaches 12 ie. a 20% gap. Ihterestngly, when the
relative productivity gap isnegative A<1 (less than 10% ) FD Thas a negative spillover
effectupon the skill stucture.

<<TABLE 3HERE>>
The “optin al” productivity gap
It is clearly mtuitvely possible to replace the discontinuous A termm s in equation 4
w ith a quadratic, and thus calculate the size of the productivity gap which m axin ises
the spillover effect. The results from the estim ation of this specification are given in

Table 4 . These are suggestive that the spillover ism axim ised when the productivity

10



<<TABLE 4 HERE>>
gap Is approximately 24% , However, strctly, this specification nvolves the
Inposition of what appears t© be an nvalid restriction, viz that spillovers are
ncreasing n the productivity gap, which is refeeted by the results from  the estim ation
nvolving the discontinous version of equation 4 .A s such, one cannothave too m uch
faith in Table 4, although a quadratic is In plied. W e carried out repeated sin ulations

basing the /Ij 's upon different breaks in relative productivity A . The results suggest

that the estmates In Table 3 are consistent when iImposhng the break anyw here
between 17% and 28% . Anything outside this range can be rejpcted, based upon 1%
differences starting at 15% and repeating the estin ation, t© try t© see where the break

T A becom es nvalid.

How much doesFDIexplam?
From the elasticities associated w ith FD I (given by the coefficients 7, 7, /77, reported
n Table 3 above), it is possible t© derive the changes In the dom estic skill share that
occurnred over the period 1983 t© 1992 asa resultof FD Ispillovers. The change in the
am ploym ent share due to nw ard nvestm entcan be given by

o, /)= (#,xoFrDI)x[(v, /N, )+ FDT] V3 )
where F=1... 3.Results are shown In Table 5 and indicate that spillovers account fora

<<TABLE 5HERE>>

significantpercentage of the ncrease I skilled Jabour over the period, am axin um of
nearly 9% when 1<A < 1 2. There is also a clear difference betw een goillover effects
when the rmlative productivity betw een foreign and dom estic firm s is sim ilar rather

than aw ay from the optim um . The coefficients on FD I from Table 3 and the analysis

11



given In Table 5 suggests that the In pactof FD I across relative productivity sectors is

greatestw here the productivity gap ispositive, butnottoo Jarge — around 1020% .

The results of this paper show that FDI has a positve inpact upon relative
an ploym ent shares even after controlling for the dom nant them es In the literature
which are thought to have influenced the demand for skilled Jabour — nam ely

technology and trade”™.

5.Conclusions

This paper has considered the role of m ulthational firm s operating In the UK
upon the dem and forhigher skilled Jabour relative to the less w ell skill endow ed over
the period 1983 t© 1992. T a recent review of the literature B Jom strém , etal. (1999)
found that gpillover effects from foreign activity are larger when the gap between
foredign and dom estic capabilities is not too large. Not only do we find evidence of
positive in pacts of FD I upon the relative dem and for skilled labour, there is also
evidence n favourofB lom s¥m etal., (1999) in thatFD Thas a sronger In pactw hen
the foreign t© dom estic productivity differential is between 1020% . These findings
are robust to Including the tw o m ostprevalent nfluences in the littrature (echnology
and trade) In the em pirical specification and also to differentm easures of FD T.

Dexpite evidence of beneficial spillover effects from FDI in temms of
productivity and w ages along w ith the benefits are som e undesirable affects upon the
Jabourm arket in that the Jessw ell skill endow ed are disadvantaged . C onsidering w age
nequality Taylor and Driffield 2000) and Figini and Gorg (1998) both find that
hcereased Inw ard Investm ent has a detrim ental im pact upon hnequality, even after

controlling for trade and technology. Leahy and M ontagna (2000) also find that

12



m ulthational activity does notalw ays benefit the host country . Tt is in portant to have

an understending of the negative impacts of FD I as well as potential benefits for

future policy analysis.
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Figure 1 Relative em ploym entand foreign chares n UK m anufacturing 1983-1992.
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Notes: Relative em ploym ent is m easured as the ratio of skilled (hon-operatives) em ploym ent
to unskilled (operatives) an ploym ent N sNu).M easures of the In pactof FD Iare the share of
capital stock accounted for by foreign fitms K £Kd), share of foreign capital nvestm ent
(/1) and the share of Industy sales (S£/5d). A Il variables are ndexed so 1983 is equal to

100.

Source: C ensus of Production, ON S (see section 3).
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Table 1 V arable definitions.

Variabl D efinition

Y G ross value added 1n dom estic firm s

K C apital stock of dom estic firm s estim ated as the
sum of net capial nvestm ent of the previous 7
vears, depreciated by 10% perannum .

Ng/Ny Ratio of the num ber non-operative em ployees in
domestic fitns to the number of operative
am ployees In dom estic firm s.

W g/Wy Ratio of non-operative wages in the dom estic
sector to the w ages of operatives.

R&D Research and developm ent expenditure at the 3-
digit level.

Im ports The valie of ndustry im ports.

CR5 The ndustry five firm concentration ratio by sales.

FLP Foreign Jabourproductivity.

DLP D om estic Jabourproductivity .

FDI The stock of capial owned by foreign owned

fims. This is calculated using the stndard
permetual Inventory m ethod, and depreciated at
10% pa.
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Table 2 Summ ary statstcs.

Variable M ean Standard D eviation M Inin um M axin um
NNy 0488 0255 0.088 1916
K 1958 0.738 0189 3966
Y £4151m 20113 45 305000
W s y 0.375 0.110 0.154 0.769
R&DA 0543 0177 0.004 1741
Im ports/yY 0460 0625 0.056 1793
CR5 43 327 23 469 6300 100
FDI £101m £316m 0 £6138m
O bservations 1010

A llsumm ary statistics are n non log form .



Table3GMM IV estmatesofequation 4.

Param eter Estim ate tstatstic P-walie
NsNy)ies 09945 547%* [.000]
K 0.0095 113 [257]
Y 0.0074 2 46%* [014]
W s y -0.1098 -8 98** [000]
R&D X 0.0486 377** [001]
T portkY 0.0046 4 48%* [000]
FDIA <1) -0.0038 -6 AT7** [000]
FDI (<A <12) 0.0047 378** [001]
FDI@ >12) 00016 155%* [119]
CR5 01165 9 94#* [000]

N="707 (7 years)
Testof overdentifying restrictions: Sargan o= 652]

2" order serial conelation p-valie  [p=02317]

A Il estim ates are based upon data w eighted by the Industry proportion
of the totalm anufacturing skill share.
** 5% Jevelof significance, * 10% level of significance



Table4d GM M 1V estm ates of the quadratic version of equation 4.

Param eter Estim ate tstadstic P-value
NNy )i 09945 4 B4** [000]
K 0.0055 151 [110]
Y 0.0001 037 [710]
W s g -0.0879 5 09** [000]
R&D N 0.0074 410%* [000]
T port/Y 0.0037 2 85%* [004]
FD T*A 0.0058 1.04 [223]
FD T*A° -0.0023 2 72%* [017]
CR5 0.0800 2 35%* [018]

N="707 (7 years)
Testof overdentifying restrictions: sargan o= 306]

2" order serial conelation p-valie  [p=0289]

A Il estim ates are based upon data w eighted by the Industry proportion
of the totalm anufacturing skill share.
** 5% Jevel of significance, * 10% level of significance



Table 5 Estm ates of the in pactof FD Tupon changes Tn skill
chares 1983 t© 1992.

Productivity/FD I defnition FD I Investm ent
FDIA <1) -7 22%
FDI (1<A <12) 8.93%
FDI@ >12) 3.04%

A 1l calculations are based upon equation 5.



ENDNOTES

‘How ever, attem pts to estim ate econom etric m odels based on “catcth up” technology gaps
have offten been fraught with problem s conceming specification and endogeneity, for a
discussion of this see Lee etal. (1995,1998).

% Peenstra and Hanson (1995, 1996), Autor, K atz and Krmeger (1998), and Blonigen and
Slaughter (1999) justify the nclusion of other possible demand shifters by arguing that
merely ncluding the factors derived from theory w ill not capture other influences which
could effecta firm s dem and finction.

 There is a large literature lnking wage rates to product m arket pow er, see for exam ple
Stew art (1990). These m erely control for the possibility of firm s w ith m arket pow er paying
higherw ages, and therefore atiracting a larger proportion of skilled w orkers.

¥ This is because itis anticipated thathigh R& D activities mvolve the em ploym ent of high
quality (elatively m ore skilled) workers @A utorand K atz, 1999).M oreoverM achin and Van
Reenen (1998) find that lagged R& D expenditures are associated with skill biased
technological changes, and =0 we include the R&D varable as a one yvear lag In all
estim ations.

" Note we also estim ated equation 4 using FD I defined by foreign capital stock shares, and
foreign share of Industry sales. The results w ere wholly consistentw ith those reported herein
and are om itted forbrevity.

V! T an earlier version of this paperw e estim ated equation 4 by Fixed and Random effects in
levels to control for uncbserved heterogeneity. The resulls were largely unaffected —
technology had a larger in pact than trade, and the non-linear relationship betw een FD I and



