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1.Introduction
This paper andyses Swedish investment liberalisation and the Single European Market

programme and its implications for the structurd compodtion of the relaionship between
Swedish multinationas and their EU effiliates. More specificaly, it andyses the effects of these
policy changes on the extent of horizontal and verticd integration between Swedish parents
and their EU affiliates. In doing 0, it extends the paper by Matha (2000), which andysed the
empirica reevance of the determinants associated with horizontal and vertica multinationas.
This paper is organised as follows: Section 2 describes the developments of
importance to Swedish multinationas and their European afiliates during the 1980s and
1990s. Section 3 explores the theoretica aspects and derives the hypotheses. Section 4 briefly
presents the data, variables and the econometric specification. Section 5 andyses the empirica

results, and section 6 concludes.

2. SEM, SIL and Horizonta versus Vertical Multinationas

World-wide FDI flows rose dramaticaly towards the end of the 1980s, as have
Swedish outward FDI flows. In fact, Sweden experienced one of the single largest increases
in, and highest levels of, totd FDI outflows rdative to GDP of al OECD countries in the
period 1985-1994. As figure 1 indicates, Swedish FDI outflows relative to GDP reached an
unprecedented 6.4% in 1990. After the recesson in the beginning of the 1990s, Swedish
outward FDI flows gstarted to rise again in the mid 1990s. In 1998, Swedish outward FDI
flows reached new record heights in exceeding 10% of Swedish GDP!

There are a number of reasons that contributed to the phenomena rise of Swedish
outward FDI flows in the late 1980s. The worldwide FDI boom between 1986 and 1990 was
just one factor. The more dgnificant factors relate to Sweden’s economic performance,

Swedish investment liberaisation, and European integration, to which we will now turn.

Figure 1.



Swedish outward FDI flows, absolute and as share of GDP, years 1982-1998
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Source: Homepage of Swedish Central Bank and Statistics Sweden (1999)

1.1. The Effects of European Integration

One key factor behind thisincrease in FDI flows is clearly the Single European Market
(SEM) programme of the European Community. In removing atificid trade barriers, such as
government procurement biases, and harmonising regulatory standards, the SEM was aimed at
leading the EC from a segmented market towards one large unified market. Following
assessments of the likely economic effects of the SEM, it was concluded that there were
substantial benefits to be regped. In particular, industries characterised by high degrees of
imperfect competition and economies of scale were expected to benefit most, as EU wide
competition would lead to increased efficiency, due to better exploitation of economies of
scale, and thus lead to cost reductions, lower consumer prices and Simultaneous expansion of
production. Furthermore, member states have the opportunity of increesng specidisation
according to comparative advantages (e.g. Emerson e a/., 1988). The consequences are
twofold; it was feared that, firdly, EU firms were able to improve their competitive positions
vis&vis non-EU firms in third markets, and secondly, that non-EU firms market positions
within the EU market would be eroded. Together with the postive estimates for increased
future growth (e.g. Baldwin, 1989) these factors are incentives enough for firms to relocate to
and/or expand production within the EU.*

! Back in the 1960s and 70s, empirical studies already showed that market size and growth rates were
important determinantsin the EC’s attraction of US FDI. For areview see for example UNCTAD (1993).
This is also supported by the results of Aristotelous & Fountas (1996), which also point in the
direction that market size matters.



The genera worldwide FDI boom among the developed countries in the second half
of the 1980s aside (e.g. UNCTAD, 1997), there is some evidence to suggest that this rush to
the EU was a consequence of the Single European Market programme (European
Commission, 1996, 1997). This is borne out by the increasing proportion of intraaEU FDI
flowsto totad EU FDI flows, which increased from 41% in 1984, to 55% in the period 1985-
90, and 62% in the period 1991-93 (European Commission, 1997). The influence of the SEM
is dso indicated by the EU’s changing shares in the World Foreign Direct Investment Inward
Stock, which declined from 36.7% to 29.3% in the five years 1980-85, i.e. the years just
before the announcement of the Single European Act in 1985, and increased in the following
five years from 29.3% to 40.0%. From 1990 to 1995 the share fell dightly, which can be
attributed to Asa gaining in importance (Dunning, 1997a). This is dso the case for Swedish
FDI flows, where Asacould attract an increasing share in the 1990s.

Figure 2:
Swedish outward FDI flows into different regions, years 1982-1998
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Mogt of the EU directed FDI flows came from third countries such as the USA, the
EFTA countries, and Japan. These countries accounted for 33%, 31%, and 11% respectively
of the accumulated inward FDI flows to the EU between 1984 and 1993 (Eurodtat, 1995). In
a smulation sudy, Baddwin, Fordid & Hadand (1995) came to the conclusion that the
creation of the SEM led to an invesment diverson effect for EFTA countries and an
investment crestion effect for EU countries.

Anather important factor contributing to the rush into Europe is of specificaly Swedish

nature; A generd worsening of Sweden’s economic performance during the 1980s. Between



1970 and 1991 growth of GDP per person employed lagged behind the OECD average by
0.6%, while growth of output in the manufacturing sector grew gpproximately 0.3% dower.
Reasons that may have contributed to this decline are, on one hand, the policy induced low
return of human capitd. Smilarly, the return on physical capitd has continuoudy been rather
low when compared to other countries. On the other hand, hourly wage increases permanently
exceeded productivity growth, leading to inflation pressure and subsequent deva uations of the
Swedish Kronato restore international competitiveness (Lindbeck et al., 1994).

Asfigure 2 demondirates, Swedish FDI flows were primarily directed towards the EU
between 1987 and 1992. The reported increase in FDI flows to the EFTA countries in 1998
is due to huge Swedish investments in Finland, which is il labdlled as EFTA country in this
figure. Within the EU, the main share of Swedish FDI was targeted at the four big EC
countries, i.e. Germany, France, the UK and Italy. As shown in figure 3, in absolute terms the
Southern European countries did not attract any significant FDI flows from Sweden.

Figure 3:
Swedish outward FDI flows into Different EC regions, years 1982-1998
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A dmilar picture emerges when anaysing the number of foreign affiliates, total assets
and totd employment per country and the changes therein. Between 1986 and 1990, the
number of affiliates increased virtudly for al EC-6 countries, except in France. The smdler
countries, such as the Netherlands and Bel-Lux countries in particular, could attract new
investments from Sweden. The countries, which could attract most new investments, were the
UK and Germany, i.e. incidentaly Sweden’s two most important trading partners. The EC-



South could attract most new investments from Sweden in rdative terms. However, these

changes were not very large in absolute terms.

Table 1:
Total number of foreign affiliates, total assets in current prices,
and total affiliate employment, years 1986-1994, per country

Total no. of foreign Total assetsincurrent  Tota affiliate employment

affiliates prices
Y ear 1986 1990 1994 1986 1990 1994 1986 1990 1994
EC-6 204 241 210 51855 99498 140344 93000 114182 94705
Bel-Lux 13 17 19 5188 10651 17734 9036 9881 954
France 58 53 44 9779 14004 20735 18024 18431 15005
Italy 32 46 33 16991 24146 38675 30226 29460 29318
Netherlands 25 35 35 5239 7661 10032 7905 11330 9037
Germany 76 0 79 14658 43036 53168 27809 45080 31751
EC-3 100 139 111 13996 30581 33932 27878 4894 31072
Denmark 40 46 37 5374 8433 7003 10669 11615 8016
UK 55 87 68 8217 21263 26250 16167 36463 22287
Ireland 5 6 6 405 835 679 1042 916 769
EC-South 30 33 23 4307 12200 11070 11436 15564 38
Portugal 9 10 8 1401 2861 2807 3450 3925 1368
Spain 21 21 14 2006 9123 8113 7986 10952 7815
Greece 0 2 1 0 216 150 0 687 255
All 334 413 34 70158 142279 185346 132314 178740 135215

Source: Andersson et. a. (1996) and Braunerhjelm & Ekholm (1998)

The investment activity dowed down, however, during a the beginning of the 1990s.
To alarge extent, this can be attributed to the internationa recession and to the divestment of
acquired affiliates, which do not contribute to the core activities. Smilarly, Swedish outward
FDI plummeted abruptly in 1991. Thisis borne out in Figures 1 and 2. This sudden hat can be
entirdy explained by the worst economic recession since the 1930s to hit Sweden between
1991 and 1994. Swedish GDP fell by 6% between 1991 and 1993, while manufacturing
output fell by approximately 17%. This recession was accompanied by a huge depreciation of
the Swedish Krona. The depreciation was approximatey 20% against the ECU between
Sentember 1992 and May 1993 (Lindbeck et al., 1994).

In 1993, Swedish outward FDI began to rise again. There are, however, some
interesting differences between the FDI boom in the late 1980s and thet in the 1990s. Thisis
reveded in Figure 4. The rise in Swedish outward FDI was accompanied by a Smultaneous
risein inward FDI flows. The largest increase in FDI inflows to Sweden came from the USA.
Moreover, for the firgt time in three decades, outward FDI was outstripped by inward FDI in
1993.



Figure 4:
Swedish net outward FDI flows to different regions
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2.2. Swedish Invesment Liberdisation (SIL)

The ultimate am of the SEM is a true internd market, which incorporates the four
freedoms, i.e. the free mobility of goods, services, labour and capitd. Capital mobility was
restricted in many European member states and other third countries, such as Sweden, until
the mid-1980s. Removing this redriction has important implications, especidly for the
exisence of multinationas. It was not until the mid 1980s that Sweden started to liberaise its
financia markets. In 1986, the externd financing requirement was abolished, and in 1987, the
deregulation was extended, to include red estate abroad. From 1989 onwards, this included
insurance (OECD, 1996). Not surprisngly therefore, Swedish banks, red estate and
insurance companies increased their investments abroad by 500% in current prices during the
years 1987-1990 (Andersson & Fredriksson, 1993).

Prior to 1986, Swedish firms had to gpply for the permission of the Bank of Sweden
to invest doroad. The reason for these restrictions was the fear of Foreign Direct Investment
worsening Sweden’s balance of payments. Firms wishing to invest abroad had to demondrate
that their investments were not substitutes for Swedish exports (Swedenborg, 1985).

On the one hand, permisson was dmost dways granted, which leads Swedenborg
(1985) to conclude thet the capita mobility restrictions did not significantly affect the leve or
composition of Swedish FDI.? Foreign production by Swedish multinationas has rapidly

2 It has been estimated that only about 1% of all applications have been denied during the second half

of the 1970s. For areview see Blomstrom & Kokko (1994, 1997).
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increased during the period 1960-94, despite the presence of these capitd mobility
redtrictions. Between 1965 and 1994, the yearly average increase in totd affiliate sdes was
14.3%. This rapid increase may aso have been a consequence of Swedish trade unions
adopting a favourable postion towards outward FDI. Reasons behind their favourable
position may include Sweden’s low unemployment levels up until the recession at the beginning
of the 1990s. Thus, the possibility of outward FDI leading to negative home country effects
were of only minor concern. Moreover, trade unions were not only well informed about firms
investment plans due to their guaranteed worker participation at the management leve of
Swedish firms, but for the same reason, they could dso veto any job threatening FDI
decisons. Trade unions were aso consulted during the FDI application process in order to
determine the likely employment effects. In addition, as Swedish trade unions are highly
centralised at anationd leve, they take into congderation the effects of FDI on both aggregate
employment and on industrial growth (Blomstrom & Kokko, 1997).

On the other hand, the fact that permission was dmost never denied is, however, no
indication per se that capital controls have not affected the level and composition of Swedish
outward FDI, as firms knew the forma requirements for a successful gpplication. Firms
knowing that they could not meet these requirements would certainly have been discouraged
to apply in thefirg place.

Also, a number of Swedish studies have found empiricad support for the suggestion
that multinational production and exports are complements (Swedenborg, 1979, 1982,
Blomstrom et d., 1988). These reaults are however chalenged by Svensson (1996). He
demondtrates that affiliate exports to third countries may subgtitute for parent exports to third
countries. This is particularly interesting for two reasons. Firdly, this effect appears to be
particularly prominent for European dffiliates. These filiates are, therefore, aso used as
export platforms. Secondly, he uses data spanning from 1974 to 1990, while the other studies
refer to data from the 1960s and 1970s. It would have been very interesting for the purpose of
this paper to know whether structurd differences emerge after 1986.

Table 2;

Total parent exports to EC and to EC affiliates, which are accounted for by
intermediate products

Parents’ intermediates exportsto  Parents’ intermediates exportsto
affiliates as share of parents affiliates as share of total parent
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total exportsto affiliates exportstothe EC
Industry 1986 1990 1986 1990
Basic Industries % 65% 5% 3%
Chemicas 61% 81% 10% 19%
Engineering 50% 5% 12% 3%
All Industries 53% 5% 12% 18%

Source: Andersson et al. (1996)

Complementarity of affiliate production and exports is the likey outcome if
multinationals are elther forward and / or backward integrated. Table 2 illustrates thet, judging
from aggregate data, Swedish multinationas, indeed, seem to be to a Sgnificant extent
verticaly integrated with ther EU effiliates. However, as argued previoudy, it is not entirey
clear whether this pogtion reflects the naturd podtion of Sweden, or whether it reflects an
artefact of the capitd mobility redtrictions and aresult of the remaining non-tariff barriers being
in place until the mid 1980s.

In 1990, amost 50% of al affiliates did not import from the parent company a dl.
This is illustrated in table 3. Thus, on aggregate, these satistics point towards increased
horizontd multinationd activity.

Table 3:
Import propensities of foreign affiliates,
and the proportion of intermediates in their total imports, by entry mode

Measure 1970 1974 1978 1986 1990
Greenfield Investment

Total imports from parents/ sales 20% 21% 22% 20% 20%
Share of intermediates 35% 44% 46% 53% 8%
Proportion of affiliates without imports from parent n.a 18% 11% 16% 19%
Acquisition

Total imports from parents/ sales 8% 10% 10% ™% ™%
Share of intermediates 53% 5% 66% 52% 63%
Proportion of affiliates without imports from parent n.a 28% 3% 3B% 47%

Source: Andersson et al. (1996)

Table 2 suggested, however, that the relationship between Swedish parents and their
EU affiliates be increasingly of avertica nature. This gpparent contradiction is demongrated in
table 4, which refers to the sample used in the estimations. The table shows three different
measures of vertica forward integration and one measure of vertica backward integration

between Swedish parents and their EC affiliates. For each of these measures, three different
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datigics ae presented. There are dgnificant differences with regard to the median, the
average, and the aggregate share. It is triking that the basic concluson depends on which of
the different Satigticsis referred to.

Table 4:
Vertical integration between parent and European affiliates,
median, average, and total average

Parents’ Parents’ Parent’s Affiliate exports
intermediates intermediates intermediates  to Swedento EC
exportsto exportsto total exportsto EC affiliate sales
parents exports parent exportsto  affiliates sales
to EC affiliates the EC
Median®
1974 52.3% 84% 4.2% 2.8%
1978 46.0% 4.2% 4.2% 20%
1986 41.1% 6.3% A4.7% 19%
1990 36.0% 04% 0.0% 12%
194 25.0% 0.3% 0.6% 16%
Average”
1974 52.4% 19.8% 9.4% 125%
1978 53.4% 155% 105% 15.7%
1986 44.0% 12.9% 9.6% 9.2%
1990 46.0% 11.4% 81% 10.3%
1994 43.4% 15.0% 9.5% 10.3%
Aggregate share®
1974 38.3% 131% 6.2% 3.1%%
1978 29.4% 15.6% 9.6% 4.1%%
1986 50.4% 12.8% 7.9% 6.99%
1990 69.6% 18.7% 88% 6.84%
19 74.8% 21.3% 11.4% 15.3%

ab median or average of the respective share per parent company.

the sum of parents’ total intermediate exports to affiliates as share of the sum of total exports to
the EC, total exportsto EC affiliates, or total EC affiliate sales.

For dl three different measures of vertical forward integration, the median reveds a
clear tendency to fdl over time. The tendency towards more predominantly horizontaly
integrated multinationds is particularly evident for the two measures, which are expressed as
the share in either total parent exports to the EC or as the share in total EC &ffiliate sdes. For
the these two measures, the median dropped from 6.30% and 4.65% in 1986 to 0.44% and
0.00% in 1990 respectively. With regard to the average, the picture is mixed. With regard to
parents intermediates exports as a share of EC dffiliate sdes, there is for example no
indicative tend, while it is possble to observe a dight negative trend for the other two
measures of verticad forward integration. To the contrary, the aggregate share shows a
continuing trend of increasing. This is particularly the case after 1986. Moreover this table
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successfully replicates some of the descriptive Statistics presented by Andersson et al. (1996),
asshown intable 2.

The underlying reason for these differences may be that the larger and well-established
Swedish multinationds are predominantly verticdly integrated, while the new and smdler
multinationds are primarily horizontaly integrated. Furthermore, despite the increase in the
relative number of predominantly horizontaly integrated multinationds in the total population of
Swedish multinationas, the extent of vertical integration between parent affiliates has increased
on aggregate. Thus, the larger multinationals expanded their European operatiions more
rgpidly, and thereby chose increasingly to verticaly integrate.

Smilar differences can be found with regard to the measure of vertica backward
integration. The median shows signs of increased horizonta integration. In 1994, the median
darted to increase again. The average declined between 1974 and 1986 and increased
theregfter, while the aggregate share shows signs of increased verticd backward integration
over time, and a particularly strong increase between 1990 and 1994. The reasons are Smilar
to those given for the different measure of vertical forward integration. The increase in ffiliate
exports to Sweden may be explained with large multinationas acquiring large foreign firms,
which previoudy exported to Sweden. Thus, on aggregate, Swedish multinationals gppear to
be vertically backward integrated.

Therefore the question may be posed as to whether the observed complementarity
between multinational production and exports reflects the natura position of Sweden, or
whether it reflects an artefact of the capitd mobility redtriction that was in place until the mid
1980s?

3. Theoretica Aspects

On the theoretica front there have been numerous developments incorporating
multinationals into general equilibrium new trade theory in recent years. Mog of the
contributions focus on the determinants of horizonta multinationds (e.g. Brainard, 1993,
Markusen & Venables (1996a,b, 1998). This case has aso been argued to be empiricaly of
more relevance (e.g. Markusen, 1995; Davies & Lyons, 1996).

Markusen et al., 1996 provide a synthesis of the determinants of respective horizonta
and vertical multinationals. This aso seemsto be the relevant theoretical framework in the case
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of Swedish multinationds in the EU. Firdly Swedish multinationds show sgnificant sgns of
veticad integration with their European affiliates, and secondly both the determinants of
horizontal and verticd multinationas are found to be of rdevance (Mahé 2000). The
propositions of the theoretical modd by Markusen et al. (1996) are summarised in table 5.

Table5:
Dominant Production Regime and Country Characteristics
Regime Hypothes's Characteristics
2 - firm-level economies of scale are large,
() . plant level economies of scale are low,
Horizontal (€) . countries are large,
multinationals 4) . trade costs are moderate to high,
©) - countries are dSmilar in ther reatve factor
(©) endowments,
countries are Similar in size.
Vertical (7 - trade costs are moderate to low,
multinationals 8 - countries differ significantly in their relative factor
endowments.
9) - trade costs are low and countries are similar in their
Nationa exporting relative factor endowments and size,
firms (10) . trade costs are moderate and countries are very

different in size.

Source: Markusen et al., (1996)

The emergence of horizontd and verticd multinationd's depends on the levd of firm-
level economies of scale and trade codts rlative to plant-level economies of scale, country size
and relative factor endowment differences and similarities. For example, if the two countriesin
question are both smilar with regard to their reative factor endowments and their size, and
trade costs are high, horizontd multinationals would tend to emerge. The basic idea is Smply
that potential multinationas need large firm-level or multi-plant economies of scde, i.e. firm
specific assats, to successfully compete with indigenous firms. Additiondly, they trade off the
benefits of proximity to consumers, which saves trangport codts, with single plant production,
which enables the firm to benefit from plant-level economies of scde. The removd of an
investment ban would not result in the emergence of horizonta multinationas in the case of low
trangport codts, as setting up affiliates abroad requires additional plant set up costs, without
being able to save trangport costs. In the opposte, i.e. high transport costs, horizonta

multinationals would tend to emerge.
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If rdative factor endowments are very different, and the smaler country is redivey
well endowed with the production factor intensvely used in the upstream production process,
i.e. provison of skilled labour intensive headquarter services, we would expect smdl country
based verticad multinationals to emerge. This is if trade costs are sufficiently low. In this case
verticd multinationa production offers two cost advantages over exporting. Low factor prices
of the respective production factors used intensively in the respective production stages, i.e.
skilled labour in headquarter services in the home country and unskilled labour in find
production in the host country, and not least important low transport costs.

In this context of this modd, the Swedish position seems to correspond to the case of
a sndl country, which is wel endowed with the production factor intensvely used in
headquarter services. Firstly, Sweden has a disproportionate share of the largest multinationas
in the world in relation to its country size (Andersson et «l., 1996). Secondly, as illustrated in
table 2, Swedish multinationds are to a sgnificant extent verticdly integrated with their EU
dfiliates. This is if the compogtion of Swedish multinationals is described a the aggregate
leve.

If country size differences become too pronounced, however, production in the smaller
country cannot be sustained any more, as the output leve is not sufficient to recoup the fixed
cods for the additiond production plant. Hence, the association of horizontal multinationas

with large, but Smilar country Szes.

The Effects of SEM and SIL

SEM and SIL potentialy affect the structurd composition of Swedish multinationasin
numerous ways. Some of these individua effects may be overlgpping, and hence reinforcing
each other, while others may move into opposite directions. Clearly, the effects cannot be
pinpointed to its effects on one sngle independent variable. In other words, the impacts of the
SEM and SIL cannot be measured soldly by a dummy variable, for example by indicating the
ggnificance of non-tariff barriersin different industries.

Rather, the impact of the SEM and SIL is a dynamic process and is mainly affects the
dructurd composition of Swedish multinationals through its effect on other variables®
Variables likely, and subsequently also proven, to be affected by the SEM programme are per

¥ e.g. Dunning (1997a,b) on the effects of the SEM.
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capitaincome levels and differences, and the structure and location of industries. These effects
will gradudly build up over time. The short run effects mainly consst of increased efficiency
and competition via better exploitation of economies of scale and improved alocetion of
production factors according to comparative advantages. Meanwhile, the medium and long-
term effects are associated with redlocation and accumulation effects, such as improved
growth rates and changes in per capita incomes. (Emerson et a., 1988; European
Commisson, 1996). In terms of the Markusen et al. (1996) modd, it is therefore not
appropriate to regard the effects of the SEM and SIL as a smple reduction in variable trade
costs.

The effects of Swedish invesment liberdisation are sraightforward. If they redly hed
an effect on the composition of multinationas and the relationship with their affiliates, then SIL
can be regarded as a relaxation of externd condraints. A smilar satement may be made
about the SEM, if it achieves what it st out to achieve, i.e. the removd of the remaining non-
tariff barriers, market imperfections and inefficiencies. The implications of the SEM for
horizonta and vertica multinationas are very smilar to those of the SIL.

Non-tariff barriers reduce competition, as firms can survive profitably despite
producing below the minimum efficient scale of production. NTBs dso impede specidisation
of indudtries, as less efficient and productive locations are sheltered from competition. The
remova of these non-tariff barriers puts these industries under incressing pressure to
restructure and become more efficient. Therefore, the exploitation of economies of scae will
become more important in both the intermediate and the find goods markets.

Additiondly, EU integration will lead to the relocation of some production to more
efficent regions in the Community. Such rdocation will dso result in further geographical
fragmentation of production stages with different factor intengties dong the line of countries
respective comparative advantages. In the case of verticd multinationds, it is thus likely that
relative factor endowment differences, and differences in technology, skill and human capita
will become more important location factors than they were prior to the EU integration
process.

Summarising the discussion, it can be argued that both SEM and SIL will relax the
atificid condraints, which were in place prior to mid 1980s. Hence, the determinants

associated with the respective multinationals are expected to become increasingly relevant for
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the determination of Swedish multinationds and the nature of integration with their EU
afiliates

Table 5 cont' d:

Effects of Single European Market and Swedish Investment Liberalisation

Hypothesis ~ SEM and SIL lead to the increasing association of the horizontally and
11: vertically integrated multinationals with their respective determinants
(Hypotheses 1-8).

4. Data, Econometric Specification and Variable Definition®

The data is taken from the database at the Research Indtitute of Industrial Economics
(1UI) in Stockholm. This database contains information on the foreign operations of individua
Swedish multinationds with more than 50 employees in the manufacturing industry. We shall
condder the operations of Swedish multinationas in ten individua EU member sates. Irdand
and Luxembourg had to be excluded, the STAN database, from which industria variables
were taken, includes neither of these countries. Data for Germany refers to West Germany
prior to 1990 and to united Germany from 1991 onwards. The variables are defined in million
SEK and 1990 prices. The analysis covers the years 1974, 1978, 1986, 1990 and 1994. The
data set is pooled over these years. Interaction variables are used to test for Sructura
differences between horizonta and vertical multinationals.

The dependent variable A FF'SH takes account of exports and multinationa production
being smultaneoudy determined. It is defined in table 6, where the production volume of a
multinationa i in country K & time't is defined as the sum of dl ffiliates tota sdesin country k
a time t minus the sum of thear total imports from their parent company in Sweden a time t.
Thus, pure resde activities of imported products are separated from affiliates production
from. Exports are defined as firm i’s totd exports to country k at time t. Exports include both
exports of finished products, which may be sold by the affiliate in country k, and intermediate
products, which are used by the affiliate for further processng. Horizonta and vertical
multinationals are diginguished in employing interaction variables, which take account of the
extent of verticad integration between parent and its EU affiliates.

*  Thedata, variables and specification are identical to Matha (2000).
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AFFSH is censored a both tails, as firms export to EU countries. As estimation by

Ordinary Least Squares will result in biased coefficient etimates (eg. Maddda, 1983;

Greene, 1993) we formulate a Tobit regresson model, which accounts for censoring at both

the lower and upper tall.

Table6

Table with Variables and Data Sources

Proxy Variable Definition Data Source
Dependent Variable
Production; ,,
AFFSHy Production; . , + Exports; ; , Ul database
Explanatory Variables
R&D;, Theratio of total R& D expenditure IUI database
to world-wide sales
LSCALE;;, The log of the ratio of the average plant size  Firm size taken form 1Ul database.
in terms of employees to the firm sizein the Swedish  industry  census  of
Swedish market production at the 3 and 4 digit level
of the ISIC classification. Years
1975, 1978, 1987, 1990, 1993.
LTRADE;, The log of industry specific trade and Swedish industry census of
packaging costs expressed as share of production at the 3 and 4 digit level
industry sales of the ISIC classification. Y ears 1975,
1978, 1987, 1990, 1993.
LGDP;, Country size expressed as log of GDP OECD National Accounts
ae ] G .
LINCDIF,, logG Per Capita GDE, : OECD National Accounts
e Per Capita GDPg,;; ,
(S Added loyee; Q .
LVADIF,;, Value Added Per Employee, 1, ¢ OECD STAN database, a the 3 digit
Value Added Per Employee, g,y . ¢ level of the ISIC classification.
e ] o .
LWAGEDIF,,  |loec2mpersation Par Employee, , ¢ OECD STAN database, a the 3 digit
Compensation Per Employee, g , ¢ level of the 1SIC classification.
LUNITDIF, I OECD STAN database, at the 3 digit

& Unit Labour Castjv »
Unit Labour Cost, gz, ¢

level of the |SIC classification.

Table 6 con't

Table with Variables and Data Sources

Interaction terms indicated by suffix -V
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o] . .
% Export of Intermediates to Affiliates,

VFEU,, _
a Affiliate Production; , ,
k
é Affiliate Exports to Sweden;, Ul Database
k
VBEU,, a Affiliate Production, , |
k
VFBEU,, VFBEU,, =VFEU,, +VBEU,,

Note: The subscript i, j, k, and t denotes the firm, industry, country, and time specific component,
respectively. The prefix L denotes that the variable is expressed in logarithmic form to reduce
heteroscedasticity. Thiswas not possible for R& D as some val ues contain zeros.

5. Econometric Results

All esimations are shown in the respective tables in the appendix. Specification (1)
concerns the estimates of forward integrated multinationals, i.e. uses the interaction variable
VFEU, while specifications (II), concerns those of verticaly backward integrated
multinationas, i.e. VBEU. Specification (111) employs VFBEU asinteraction variable.

We separate the sample according to the two different sub-periods in order to analyse
the effects of European integration and Swedish investment liberdisation.® Hence, each
specification gppears twice, the only difference being the length of pre-integration and
integration sub-period samples. This is done to see how robust the results are to period-
specific sub-samples. The estimates for the period 1974-1994 are identical to those in Matha
(2000). They serve as a benchmark for the log-likelihood Ratio tests, identifying firstly whether
there is a structura break in the series, and secondly whether the structura breek is stronger
with regard to the sub-periods 1974-1978 and 1986-1994 or for the sub-periods 1974-1986
and 1990-1994. A priori it is not evident when exactly the hypothesised integration effects
may emerge. From the Log Likdihood Ratio datidtics, it seems that the Structura bresk is
stronger if the samples are separated into the sub-periods 1974-1986 and 1990-1994.

Also, the interpretation of the empirica results emphasises the differences in the sub-
samples, and not the differences between horizontd and verticd multinationds. A detailed
andysis of the latter can be found in Mathé& (2000).

®  Time specific interaction variables could also have been used. Thiswould, however, have meant to

estimate two-way interaction variables, which would have made the analysis less tractable.
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5.1. Specifications (1), (11), (111)
Firgly, the results demondrate that the share of affiliate production of Swedish

multinationas is both explained by the determinants associated with horizonta multinationas
and verticad multinationas. These results seem quite robust across different types of vertica
integration as well as robust to across different time sub-periods. It dso appears tha the
srength of the determinants is larger in the integration sub-periods 1986-1994 and 1990-
1994 than in the pre-integration counter periods.

Horizontal versus Vertical Multinationals

The share of foreign production to totd foreign sdes, AFFSH, of horizontaly
integrated multinationds are primarily explained by low plant-level economies of scale redive
to firms Sze, large trade codts, large host country size, and in Smilarities in per cgpita income,
labour productivity, wages and unit labour costs. The coefficients of these variables are highly
ggnificant. Only the coefficient of the R&D intengty does not have the expected sign. It is
negative and dgnificantly so, in paticular in later sub-periods. This result is contrary to
expectation. As Norbéck (1998) pointed out, this may be related to the fact that the
technology trandfer from parents to affiliates is not independent of the magnitude of the R&D
intengty, as commonly assumed in the literature, as well as in the theoreticad modd by
Markusen et al. (1996).

This particularly interesting as this effects appears to be strongest after 1986, and may
therefore be explained as an effect of the massive FDI investment in Europe, which by large is
done via mergers and acquisitions. In the short- to medium-term, production and technologies
are trandferred to the acquired afiliate. The codts of these transfers may well be related to the
magnitude of the R&D intengty.

The empiricad results suggest further that verticdly integrated multinationas are able to
compensate production below minimum efficient scale, this being the case for verticdly
forward integrated multinationds in particular, in geographicaly fragmenting production stages
to exploit difference in rdative factor endowments, such technologies, human capitd and
labour cods. Also, there is some evidence that the emergence of verticaly integrated

multinationals is promoted by low trade cods. This is particularly the case for the sample
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covering the period 1974-1994. This result is strongest for both verticdly forward and
backward integrated multinationals.

The host country Sze seems of greater importance for verticaly forward integrated
than for horizontaly integrated multinationals. There is some wesk evidence that verticaly
backward integrated multinationals have the opposite tendency, particularly during the period
1974-1986.

Integration Effects

The Wdd-gdtidics in the tables provide a test of whether the coefficients in the
respective sub-periods are sgnificantly different from each other. The clearest effects of SEM
and SIL are that horizontal multinationds are increasingly associated with large economies of
scae. In other words, large economies of scae deter horizontal multinationals more after 1986
than prior to SEM and SL. This in line with the fact that much of the indudtrid restructuring
occurs viamergers with, and acquisitions of, competitors. The likely take-over targets are host
country competitors, which operate in the same industry, produce a similar product range, and
have smilar technological and productive capabilities. The SEM has dso meant that fast
market access becomes increasngly important. Some of the acquidtions may dso be
motivated by gaining access to better didribution through established digtribution and
wholesaling networks. In doing so, firms gain the necessary economies of scale to compete
successtully in an increesingly competitive environment. This phenomenon was aso reported of
Swedish firms, who took the principd bidding role in the M&A process during the period
1990-1995 (European Commission, 1996). Acquired affiliates are much less likely to import
from the parent company (Andersson &t al., 1996), and may have been subject to the capital
control restrictions for this reason.

Large trade codts have an increasngly podtive effect on horizontdly integrated
multinationas. This is particularly the case in specification (1) in the sub-period 1990-1994.
Agan, this change condstent with increesing competitive environment, forcing companies to
restructure their foreign operations. It is concelvable that some potentid multinationals were
congtrained by Swedish capitd control restrictions. Prior to Swedish investment liberaisation
some firms may have exported to individua EU countries rather than established horizontally
integrated affiliates, despite the fact that the Sze of the industry specific trade costs may have
favoured multinationa production over exporting.
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Acquired afiliates are dso less dependent on technology transfer, as is embodied in
intermediate products, than affiliates that have been established through greenfidd investment.
In short-term, however, personnd, scientists, and other managerid staff have to be sent back
and forth to and from acquired affiliates in order to supervise the implementation of firm-
specific assts. Thus, Sgnificant costs may have to be incurred, which may in turn be related to
the firms-specific assats, i.e the R&D and marketing intendties. This may explain the
sgnificantly negetive coefficient of the R&D intengty during the integration period. The Wad-
satistic does, however, not indicate the presence of a structural bresk.

Another am of the European integration process is to reduce the dissmilarities of
countries with respect to their per capita income levels. One such means is to provide
sructurd aid from Brussels to poorer regions and countries in the community. Recent evidence
indicates that indeed countries are converging (European Commission, 1996). This is
important in so far as this process may lead to increased multinationd activity. Moreover, it
may lead to horizontaly rather than verticdly integrated multinationas. Again, thisis a rdevant
point, as the emergence of horizontd multinationals was not particularly welcome prior to
removal of the capital control restrictionsin 1986.

With regard to relative factor endowments, there is indeed some evidence to suggest
that horizonta multinationals be increasingly dtracted by smilarities in reldive per capita
incomes and wages. Thisisthe casein tables 7 and 9. In contrast, verticaly forward integrated
multinationals have an increased tendency to be attracted by differences in relaive per capita
incomes and wages during the integration period. This is very encouraging, as verticdly
forward integrated revealed a lesser tendency to be attracted by relative factor endowment
differences during the 1970s and 1980s than verticaly backward integrated multinationals.
Hence, the fact that no significant differences appear in the separate subgroups with regard to
verticaly backward integrated multinationals is not discomforting. These multinationas have
dready shown strong tendencies to be attracted by differences in rdlative factor endowments
in the 1970s, and continue to be o, possibly to a dightly lesser extent, in the 1980s and
1990s.°

® As mentioned previously, one contributing reason may be that Swedish multinationals acquiring

foreign competitors may sometimes appear more vertically backward integrated than they really are,
this being particularly the case if former competitors were exporting to Sweden. In part, this may also
in part explain the magnitude of the negative coefficient of LUNITDIF and the subsequent structural
break reported in table 12.
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These results are relevant in 0 far as prior Swedish investment liberdisation and
European integration, verticaly forward integrated multinationals had a tendency to produce in
indudtries with smilar technologies, as would be predicted for horizontdly integrated
multinationals. This sems from the fact that the coefficient esimates were not sgnificant
different form horizontaly integrated multinationds during the 1970s.

These changes are consstent with the objectives of the SEM to reduce non-tariff
barriers within the EU, which sheltered inefficient and unproductive indudtries. Hence, prior to
the SEM programme, verticaly forward integrated multinationals were forced to produce in
less efficient locations due to market access consderations. Due to increased integration,
vertica multinationas are able to regp the benefits of exploiting comparative advantages with
regard to productivity, technology and human capital.

6. Concluding Remarks

This paper anadyses how Swedish multinationals have been affected by the policy
changes in Europe and Sweden in the mid and late 1980s. It was first demongtrated that the
extent of vertica integration between parents and their affiliates depends crucidly on the leve
of aggregation a which vertica integration between Swedish parents and their European
afiliates is measured. Swedish multinationds appear to be increasingly verticdly integrated if,
for example, the sum of total parents’ intermediate exports to EC affiliates is related to the sum
of total parent exports to the EC. Thus, on the aggregate levd, totd datistics point towards
increased vertical integration over time. The opposite, however, is the case with regard to the
median of total intermediate exports to EC affiliates as a share of total parent exports to the
EC per parent company. This may indicate that large Swedish multinationals are to an
increesing extent, verticaly integrated, while smal and newly established multinationds are
primarily horizontaly integrated. Additiondly, it appears that mixed forms of integretion have
become aless popular choice for Swedish multinationas after 1986.

Both the removal of Swedish capitad mohility retrictions and the Single European
Market programme have sgnificantly affected Swedish multinationds. Horizontdly integrated
multinationals are increasingly deterred by large plant-level economies of scae. After 1986,
supply sSde consderations have become increasingly important in determining the location of
multinationa production. This is conggtent with the anticipated effects of increased efficiency
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and compstition indde the EU. Similarly, horizonta multinationds are increesngly associated
with large trade codts.

For verticaly forward-integrated multinetionas are increasingly explained by reldive
factor endowment differences in the integration period, while the opposite was the case in the
pre-integration period. Thus, these reaults indicate that foreign production of verticdly
forward-integrated multinationds tended to take place at less efficient locations to avoid non-
tariff barriers and gain market access to individua markets. In contrast, horizontally integrated
multinationals show some tendencies to be increasingly explained by technology and human
capitd amilarities of indudtries. Thus, the palicy changes have affected Swedish multinationals
in away that is congstent with the theoretical predictions.

Finaly, it has to be mentioned that the restructuring process of Swedish multinationals,
be it due to the SEM and/or the SIL, has not been completed during the period of this study.
Further research in this area will be needed in the near future as it is therefore not clear
whether these results merdly reflect the short-run adjustment dynamics or indeed the new long-
run equilibrium. Thisis aso reflected by the senstivity of the results with regard to the choice
of theintegration period.
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7. Appendix
Table7:

Tobit Estimates. Horizontally and verticaly forward integrated multinationdss, differences between periods 1974-1978 and 1986-1994

Specification (la) (Ib) (Ic) (Id)
Dependent variable AFFSH WALD- AFFSH WALD- AFFSH WALD- AFFSH WALD-
Interaction variable VFEU Statistic VFEU Statistic VFEU Statistic VFEU Statistic
Years 1974-1994 1974-1978 1986-1994 cz= 1974-1994 1974-1978 1986-1994 c2= 1974-1994 1974-1978 1986-1994 c2= 1974-1994 1974-1978 1986-1994 c2=
No. of obs. 1698 443 1255 1698 443 1255 1698 443 1255 1698 443 1255
R&D -2.109 -0.158 -3.242 1.839 -2.395 -0.423 -3.544 1.835 -2.327 -0.278 -3.385 1.834 -2.062 -0.284 -3.209 1.642
-2.181 -0.081 -2.797 -2.454 -0.213 -3.030 -2.412 -0.140 -2.946 -2.109 -0.145 -2.734
LSCALE -0.351 -0.276 -0.394 3.134 -0.350 -0.274 -0.392 3.220 -0.354 -0.274 -0.397 3.426 -0.351 -0.270 -0.394 3.577
-12.278 -4.871 -11.564 -12.320 -4.873 -11.638 -12.331 -4.848 -11.628 -12.342 -4.794 -11.631
LTRADE 0.141 0.082 0.118 0.115 0.144 0.082 0.119 0.122 0.154 0.081 0.138 0.296 0.149 0.100 0.126 0.060
3.150 0.925 2.085 3.268 0.939 2.131 3.486 0.929 2.475 3.344 1.128 2.234
LGDP 0.228 0.193 0.237 0.411 0.262 0.206 0.280 1.200 0.248 0.209 0.255 0.467 0.282 0.208 0.309 2.179
6.974 3.544 5.938 7.960 3.799 7.011 7.559 3.827 6.447 8.298 3.859 7.354
LINCDIF -0.382 -0.189 -0.450 1.348
-3.822 -0.983 -3.830
LVADIF -0.284 -0.210 -0.327 0.300
-3.111 -1.143 -3.087
LWAGEDIF -0.327 -0.091 -0.416 2.682
-3.480 -0.552 -3.715
LUNITDIF -0.365 -0.414 -0.314 0.074
-2.252 -1.351 -1.560
R&D-V 7.053 20.082 9.083 0.717 7.535 22.036 9.832 0.915 7.352 19.250 9.564 0.563 7.209 21.654 9.228 1.065
2.448 1.606 2.585 2.638 1.798 2.773 2.533 1.551 2.693 2.483 1.880 2.625
LSCALE-V 0.455 0.607 0.470 0.200 0.471 0.632 0.493 0.207 0.475 0.598 0.505 0.093 0.472 0.631 0.484 0.234
3.996 2.222 3.369 4.092 2.322 3.519 4.086 2.232 3.578 4.151 2.328 3.513
LTRADE-V -0.306 -0.796 -0.169 0.740 -0.347 -0.908 -0.207 1.043 -0.360 -0.775 -0.251 0.579 -0.330 -0.938 -0.200 1.215
-1.580 -1.170 -0.647 -1.890 -1.423 -0.817 -1.925 -1.212 -0.977 -1.785 -1.515 -0.786
LGDP-V 0.086 0.133 0.070 0.580 0.083 0.132 0.069 0.574 0.088 0.132 0.077 0.447 0.083 0.116 0.073 0.265
2.481 1.915 1.568 2.366 1.901 1.519 2.465 1.931 1.690 2.386 1.643 1.646
LINCDIF-V -0.013 -0.233 0.183 0.318
-0.047 -0.355 0.544
LVADIF-V 0.508 0.158 0.710 0.677
1.655 0.283 1.898
LWAGEDIF-V 0.390 -0.309 0.643 2.760
1.505 -0.663 1.929
LUNITDIF-V 0.713 1.328 0.582 0.148
1.158 0.742 0.782

Log likelihood -1219.2 -335.5 -870.4 -1224.0 -335.7 -874.2 -1222.2 -336.1 -871.5 -1226.5 -335.3 -877.9
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Log likel. Ratio 26.6 28.2 29.2 26.6
test

T-statistic in italics. Time fixed effects are included. Estimates are heteroscedasticity consistent. The suffix -V indicates the inclusion of avertical interaction term.



27

Table8:
Tohit Edimates. Horizontally and verticaly forward integrated multinationds, differences between periods 1974-1986 and 1990-1994

Specification (la) (Ib) (Ic) (Id)
Dependent variable AFFSH WALD- AFFSH WALD- AFFSH WALD- AFFSH WALD-
Interaction variable VFEU Statistic VFEU Statistic VFEU Statistic VFEU Statistic
Years 1974-1994 1974-1986 1990-1994 cz= 1974-1994 1974-1986 1990-1994 cz= 1974-1994 1974-1986 1990-1994 c2= 1974-1994 1974-1986 1990-1994 cz=
No. of obs. 1698 837 861 1698 837 861 1698 837 861 1698 837 861
R&D -2.109 -1.460 -2.489 0.256 -2.395 -1.620 -3.011 0.454 -2.327 -1.601 -2.904 0.416 -2.062 -1.498 -2.315 0.154
-2.181 -1.256 -1.493 -2.454 -1.383 -1.772 -2.412 -1.368 -1.764 -2.109 -1.298 -1.334
LSCALE -0.351 -0.271 -0.463 10.596 -0.350 -0.267 -0.462 11.124 -0.354 -0.270 -0.471 11.605 -0.351 -0.268 -0.467 11.456
-12.278 -7.226 -10.161 -12.320 -7.178 -10.257 -12.331 -7.195 -10.309 -12.342 -7.176 -10.271
LTRADE 0.141 0.050 0.212 2.467 0.144 0.060 0.199 1.866 0.154 0.067 0.216 2.200 0.149 0.070 0.216 2.024
3.150 0.842 2.524 3.268 1.019 2.416 3.486 1.131 2.644 3.344 1.180 2.580
LGDP 0.228 0.231 0.214 0.068 0.262 0.248 0.270 0.126 0.248 0.244 0.237 0.010 0.282 0.261 0.292 0.216
6.974 5.588 4.243 7.960 5.896 5.713 7.559 5.834 4.881 8.298 6.090 5.830
LINCDIF -0.382 -0.208 -0.531 2.604
-3.822 -1.615 -3.467
LVADIF -0.284 -0.328 -0.290 0.039
-3.111 -2.208 -2.390
LWAGEDIF -0.327 -0.220 -0.428 1.262
-3.480 -1.672 -3.258
LUNITDIF -0.365 -0.453 -0.411 0.016
-2.252 -1.897 -1.759
R&D-V 7.053 6.015 10.594 0.481 7.535 6.361 11.730 0.642 7.352 5.834 11.992 0.869 7.209 6.490 10.873 0.443
2.448 1.392 2.122 2.638 1.559 2.206 2.533 1.416 2.322 2.483 1.601 2.095
LSCALE-V 0.455 0.415 0.492 0.084 0.471 0.427 0.491 0.059 0.475 0.420 0.535 0.190 0.472 0.444 0.481 0.020
3.996 2.929 2.222 4.092 2.912 2.268 4.086 2.916 2.430 4.151 2.987 2.258
LTRADE-V -0.306 -0.294 0.086 0.539 -0.347 -0.397 0.108 1.026 -0.360 -0.372 0.035 0.677 -0.330 -0.399 0.121 1.063
-1.580 -0.947 0.207 -1.890 -1.368 0.266 -1.925 -1.253 0.089 -1.785 -1.353 0.296
LGDP-V 0.086 0.099 0.048 0.359 0.083 0.080 0.050 0.126 0.088 0.090 0.060 0.125 0.083 0.076 0.052 0.082
2.481 2.412 0.651 2.366 1.869 0.685 2.465 2.137 0.822 2.386 1.775 0.719
LINCDIF-V -0.013 -0.823 0.635 5.760
-0.047 -1.761 1.636
LVADIF-V 0.508 0.620 0.438 0.073
1.655 1.138 1.120
LWAGEDIF-V 0.390 -0.185 0.826 3.426
1.505 -0.463 2.213
LUNITDIF-V 0.713 1.508 0.336 0.714
1.158 1.428 0.374
Log likelihood -1219.2 -611.5 -590.7 -1224.0 -613.4 -594.6 -1222.2 -614.3 -591.2 -1226.5 -614.1 -595.8
Log likel. Ratio 34.0 32.0 33.4 33.2

test
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T-statistic in italics. Time fixed effects are included. Estimates are heteroscedasticity consistent. The suffix -V indicates the inclusion of avertical interaction term.

Table9:
Tobit Estimates. Horizontaly and vertically backward integrated multinationals, differences between periods 1974-1978 and 1986-1994

Specification (I1a) (I1b) (llc) (1d)
Dependent variable AFFH WALD- AFFSH WALD- AFFH WALD- AFFH WALD-
Interaction variable VBEU Statistic VBEU Statistic VBEU Statistic VBEU Statistic
Years 1974-1994 1974-1978 1986-1994 c2= 1974-1994 1974-1978 1986-1994 c2= 1974-1994 1974-1978 1986-1994 c2= 1974-1994 1974-1978 1986-1994 c?=
No. of obs. 1655 435 1220 1655 435 1220 1655 435 1220 1655 435 1220
R&D -1.955 1.139 -2.928 2.723 -2.371 0.672 -3.149 2.406 -2.510 0.465 -3.228 2.279 -1.816 1.420 -2.784 2.815
-2.207 0.509 -2.833 -2.729 0.299 -3.123 -2.871 0.209 -3.179 -2.078 0.621 -2.717
LSCALE -0.341 -0.210 -0.407 12.250 -0.343 -0.213 -0.407 11.991 -0.347 -0.215 -0.413 12.158 -0.338 -0.199 -0.404 13.859
-12.285 -4.765 -11.554 -12.432 -4.908 -11.644 -12.367 -4.857 -11.622 -12.374 -4.631 -11.645
LTRADE 0.214 0.183 0.214 0.065 0.219 0.175 0.225 0.179 0.231 0.185 0.244 0.239 0.217 0.194 0.216 0.031
4.433 1.713 3.775 4.587 1.648 4.022 4.800 1.763 4.313 4.536 1.803 3.826
LGDP 0.232 0.199 0.235 0.276 0.257 0.194 0.274 1.405 0.245 0.203 0.251 0.491 0.295 0.242 0.305 0.771
6.972 3.632 5.815 7.794 3.595 6.896 7.359 3.699 6.247 8.405 4.214 7.243
LINCDIF -0.551 -0.573 -0.518 0.052
-5.166 -2.715 -4.262
LVADIF -0.460 -0.586 -0.425 0.406
-4.712 -2.595 -3.761
LWAGEDIF -0.480 -0.421 -0.495 0.098
-4.739 -2.090 -4.185
LUNITDIF -0.353 -0.308 -0.408 0.067
-1.993 -0.956 -1.906
R&D-V 1.231 -5.394 1.409 0.103 4.066 -0.589 2.749 0.025 5.883 1.772 4.161 0.013 -1.943 -13.075 0.194 0.369
0.233 -0.267 0.219 0.778 -0.029 0.440 1.078 0.088 0.636 -0.363 -0.625 0.031
LSCALE-V 0.224 0.350 0.360 0.001 0.172 0.308 0.369 0.019 0.174 0.311 0.395 0.035 0.074 0.016 0.260 0.307
1.379 1.014 1.552 1.041 0.816 1.593 1.064 0.805 1.696 0.450 0.042 1.140
LTRADE-V -0.414 -0.338 -0.627 0.060 -0.450 -0.342 -0.796 0.156 -0.486 -0.407 -0.877 0.175 -0.277 -0.233 -0.499 0.052
-1.140 -0.311 -1.361 -1.217 -0.325 -1.721 -1.311 -0.398 -1.861 -0.758 -0.216 -1.096
LGDP-V -0.025 -0.088 0.052 1.613 -0.035 -0.065 0.053 1.046 -0.035 -0.070 0.062 1.235 -0.010 -0.059 0.049 0.712
-0.480 -1.089 0.694 -0.666 -0.739 0.710 -0.676 -0.774 0.804 -0.195 -0.567 0.657
LINCDIF-V 2.113 3.793 1.226 4.163
4.317 3.519 1.887
LVADIF-V 2.124 2.715 1.828 0.524
3.955 3.069 2.158
LWAGEDIF-V 1.933 2.372 1.695 0.351
3.788 2.837 2.177
LUNITDIF-V 0.279 1.869 0.231 0.181

0.165 0.570 0.114
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Log likelihood -1205.0 -320.7 -867.3 -1205.9 -322.6 -869.0 -1205.0 -324.1 -866.7 -1221.7 -333.3 -875.5
Log likel. Ratio 34.0 28.6 28.4 25.8
test
T-statistic in italics. Time fixed effects are included. Estimates are heteroscedasticity consistent. The suffix -V indicates the inclusion of avertical interaction term.
Table 10:
Tobit Estimates. Horizontally and verticaly backward integrated multinationals, differences between periods 1974-1986 and 1990-1994
Specification (lla) (I1b) (llc) (1d)
Dependent variable AFFSH WALD- AFFSH WALD- AFFSH WALD- AFFSH WALD-
Interaction variable VBEU Statistic VBEU Statistic VBEU Statistic VBEU Statistic
Years 1974-1994 1974-1986 1990-1994 cz= 1974-1994 1974-1986 1990-1994 cz= 1974-1994 1974-1986 1990-1994 cz= 1974-1994 1974-1986 1990-1994 c2=
No. of abs. 1655 829 826 1655 829 826 1655 829 826 1655 829 826
R&D -1.955 -0.824 -2.208 0.499 -2.371 -1.171 -2.668 0.608 -2.510 -1.336 -2.804 0.573 -1.816 -0.974 -1.705 0.139
-2.207 -0.720 -1.388 -2.729 -1.046 -1.710 -2.871 -1.179 -1.783 -2.078 -0.857 -1.066
LSCALE -0.341 -0.220 -0.478 20.385 -0.343 -0.217 -0.478 21.532 -0.347 -0.221 -0.488 21.445 -0.338 -0.218 -0.478 21.658
-12.285 -6.923 -10.032 -12.432 -6.977 -10.149 -12.367 -7.029 -10.105 -12.374 -6.904 -10.360
LTRADE 0.214 0.092 0.322 4.715 0.219 0.079 0.318 5.289 0.231 0.101 0.334 5.000 0.217 0.111 0.308 3.488
4.433 1.385 3.911 4.587 1.181 4.018 4.800 1.509 4.171 4.536 1.630 3.810
LGDP 0.232 0.243 0.209 0.270 0.257 0.242 0.264 0.125 0.245 0.247 0.230 0.064 0.295 0.293 0.280 0.036
6.972 5.593 4.197 7.794 5.612 5.776 7.359 5.660 4.789 8.405 6.366 5.851
LINCDIF -0.551 -0.547 -0.544 0.000
-5.166 -3.714 -3.563
LVADIF -0.460 -0.616 -0.371 1.423
-4.712 -3.839 -2.882
LWAGEDIF -0.480 -0.494 -0.474 0.009
-4.739 -3.267 -3.485
LUNITDIF -0.353 -0.352 -0.328 0.005
-1.993 -1.397 -1.309
R&D-V 1.231 -6.866 -3.239 0.043 4.066 -5.458 -1.148 0.059 5.883 -2.586 0.761 0.035 -1.943 -8.261 -1.363 0.158
0.233 -1.000 -0.202 0.778 -0.805 -0.070 1.078 -0.368 0.046 -0.363 -1.174 -0.086
LSCALE-V 0.224 -0.076 0.374 1.262 0.172 -0.186 0.410 2.258 0.174 -0.190 0.453 2.528 0.074 -0.198 0.168 0.802
1.379 -0.391 1.068 1.041 -0.896 1.213 1.064 -0.922 1.302 0.450 -0.935 0.480
LTRADE-V -0.414 0.259 -0.836 1.230 -0.450 0.443 -1.060 2.275 -0.486 0.313 -1.128 2.084 -0.277 0.284 -0.353 0.363
-1.140 0.547 -0.965 -1.217 0.894 -1.226 -1.311 0.644 -1.294 -0.758 0.557 -0.381
LGDP-V -0.025 -0.140 0.080 2.380 -0.035 -0.157 0.085 2.809 -0.035 -0.158 0.095 3.032 -0.010 -0.116 0.080 1.834
-0.480 -2.235 0.623 -0.666 -2.393 0.660 -0.676 -2.411 0.731 -0.195 -1.651 0.633
LINCDIF-V 2.113 2.752 1.138 2.021
4.317 3.945 1.270
LVADIF-V 2.124 2.609 1.477 0.998
3.955 4.341 1.538

LWAGEDIF-V 1.933 2.207 1.540 0.378
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3.788 3.700 1.701

LUNITDIF-V 0.279 1.814 -7.777 2.997
0.165 0.938 -1.498

Log likelihood -1205.0  -602.0 -585.7 -1205.9 -600.3 -587.9 -1205.0 -603.1 -585.3 -1221.7  -615.4 -587.3

Log likel. Ratio 34.0 35.4 33.2 38.0

test

T-statistic in italics. Time fixed effects are included. Estimates are heteroscedasticity consistent. The suffix -V indicates the inclusion of avertical interaction term.

Table11:
Tobit Estimates. Horizontdly and verticaly forward & backward integrated multinationas, differences between periods 1974-1978 and 1986-1994

Specification (UIE)) (111b) (1) (1d)

Dependent variable AFFH WALD- AFFSH WALD- AFFH WALD- AFFH WALD-

Interaction variable VFBEU Statistic VFBEU Statistic VFBEU Statistic VFBEU Statistic

Years 1974-1994 1974-1978 1986-1994 ci= 1974-1994 1974-1978 1986-1994 ci= 1974-1994 1974-1978 1986-1994 ci= 1974-1994 1974-1978 1986-1994 cl=

No. of obs. 1655 435 1220 1655 435 1220 1655 435 1220 1655 435 1220

R&D -1.643 -0.155 -3.167 1.086 -2.191 -0.679 -3.617 0.978 -1.999 -0.722 -3.215 0.705 -1.649 -0.116 -3.021 0.993
-1.406 -0.062 -2.186 -1.851 -0.262 -2.484 -1.707 -0.278 -2.239 -1.384 -0.046 -2.048

LSCALE -0.353 -0.281 -0.396 2.638 -0.352 -0.279 -0.394 2.702 -0.357 -0.280 -0.399 2.746 -0.350 -0.266 -0.394 3.495
-11.926 -4.553 -11.332 -11.995 -4.598 -11.420 -11.954 -4.493 -11.361 -11.947 -4.490 -11.356

LTRADE 0.162 0.115 0.140 0.047 0.164 0.111 0.144 0.079 0.181 0.114 0.172 0.248 0.166 0.118 0.150 0.071
3.293 1.130 2.305 3.416 1.091 2.398 3.713 1.125 2.819 3.369 1.157 2.435

LGDP 0.228 0.193 0.234 0.369 0.254 0.192 0.274 1.525 0.242 0.193 0.251 0.755 0.288 0.225 0.307 1.358
6.921 3.506 5.862 7.810 3.570 6.981 7.368 3.584 6.344 8.409 4.041 7.353

LINCDIF -0.489 -0.430 -0.486 0.051
-4.589 -2.031 -3.894

LVADIF -0.449 -0.549 -0.430 0.218

-4.481 -2.394 -3.743
LWAGEDIF -0.472 -0.377 -0.497 0.255
-4.526 -1.841 -4.069
LUNITDIF -0.378 -0.541 -0.350 0.223
-2.152 -1.587 -1.603

R&D-V 4.813 10.378 7.040 0.105 6.214 12.763 8.077 0.200 5.736 12.551 7.080 0.269 5.033 8.298 6.839 0.021
1.589 1.085 1.869 2.063 1.304 2.172 1.889 1.272 1.905 1.627 0.898 1.807

LSCALE-V 0.377 0.411 0.384 0.016 0.381 0.431 0.391 0.034 0.387 0.410 0.406 0.000 0.360 0.353 0.372 0.008
3.881 2.260 3.225 3.941 2.366 3.305 4.008 2.237 3.433 3.756 1.924 3.176

LTRADE-V -0.462 -0.489 -0.419 0.019 -0.471 -0.534 -0.437 0.039 -0.509 -0.502 -0.514 0.001 -0.449 -0.362 -0.426 0.016
-2.559 -1.098 -1.812 -2.719 -1.216 -1.936 -2.886 -1.150 -2.222 -2.453 -0.823 -1.839

LGDP-V 0.065 0.065 0.063 0.001 0.056 0.064 0.054 0.028 0.065 0.062 0.069 0.013 0.066 0.039 0.066 0.178
2.158 1.397 1.635 1.895 1.372 1.394 2.169 1.292 1.755 2.189 0.753 1.708

LINCDIF-V 0.509 0.831 0.267 0.997

1.821 2.208 0.636
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LVADIF-V 1.057 1.218 0.967 0.207
4.084 2.959 2.618
LWAGEDIF-V 0.931 0.946 0.819 0.057
3.642 2.538 2.163
LUNITDIF-V 0.383 2.161 0.160 1.585
0.632 1.528 0.221
Log likelihood -1190.8 -327.4 -852.7 -1190.9 -325.8 -854.5 -1190.6 -327.7 -852.8 -1200.5 -328.5 -860.5
Log likel. Ratio 21.4 21.2 20.2 23.0
test

T-statistic in italics. Time fixed effects are included. Estimates are heteroscedasticity consistent. The suffix -V indicates the inclusion of avertical interaction term.

Table 12

Tobit Estimates: Horizontally and vertically forward & backward integrated multinationals, differences between periods 1974-1986 and 1990-1994

Specification (UIE)] (I1b) (lllc) (Iid)

Dependent variable AFFSH WALD- AFFSH WALD- AFFSH WALD- AFFSH WALD-

Interaction variable VFBEU Statistic VFBEU Statistic VFBEU Statistic VFBEU Statistic

Years 1974-1994 1974-1986 1990-1994 cz= 1974-1994 1974-1986 1990-1994 cz= 1974-1994 1974-1986 1990-1994 ci= 1974-1994 1974-1986 1990-1994 c2=

No. of obs. 1655 829 826 1655 829 826 1655 829 826 1655 829 826

R&D -1.643 -0.001 -3.752 0.003 -2.191 -0.206 -4.461 2.562 -1.999 -0.172 -4.203 2.377 -1.649 -0.189 -3.550 1.650
-1.406 0.000 -1.721 -1.851 -0.139 -2.023 -1.707 -0.116 -1.952 -1.384 -0.129 -1.637

LSCALE -0.353 -0.265 -0.469 10.848 -0.352 -0.259 -0.468 11.715 -0.357 -0.265 -0.476 11.509 -0.350 -0.261 -0.474 11.997
-11.926 -6.791 -9.743 -11.995 -6.785 -9.853 -11.954 -6.750 -9.834 -11.947 -6.773 -9.879

LTRADE 0.162 0.084 0.196 1.008 0.164 0.083 0.180 0.763 0.181 0.098 0.206 0.951 0.166 0.097 0.191 0.686
3.293 1.221 2.209 3.416 1.237 2.057 3.713 1.439 2.358 3.369 1.375 2.145

LGDP 0.228 0.233 0.215 0.072 0.254 0.237 0.268 0.247 0.242 0.237 0.235 0.001 0.288 0.274 0.290 0.060
6.921 5.521 4.299 7.810 5.698 5.783 7.368 5.639 4.875 8.409 6.240 5.980

LINCDIF -0.489 -0.401 -0.545 0.455
-4.589 -2.788 -3.452

LVADIF -0.449 -0.624 -0.354 1.579

-4.481 -3.662 -2.722
LWAGEDIF -0.472 -0.451 -0.479 0.018
-4.526 -2.898 -3.394
LUNITDIF -0.378 -0.518 -0.357 0.205
-2.152 -1.976 -1.474

R&D-V 4.813 1.708 11.339 1.448 6.214 2.523 12.526 1.531 5.736 2.501 12.018 1.431 5.033 2.359 12.955 1.736
1.589 0.456 1.603 2.063 0.677 1.746 1.889 0.665 1.714 1.627 0.635 1.816

LSCALE-V 0.377 0.312 0.402 0.133 0.381 0.324 0.391 0.075 0.387 0.322 0.415 0.142 0.360 0.312 0.363 0.045
3.881 2.656 1.868 3.941 2.769 1.832 4.008 2.754 1.930 3.756 2.662 1.721

LTRADE-V -0.462 -0.413 -0.165 0.299 -0.471 -0.419 -0.138 0.399 -0.509 -0.451 -0.209 0.295 -0.449 -0.417 -0.026 0.724
-2.559 -1.555 -0.450 -2.719 -1.640 -0.380 -2.886 -1.723 -0.579 -2.453 -1.524 -0.070

LGDP-V 0.065 0.055 0.039 0.041 0.056 0.043 0.033 0.016 0.065 0.052 0.043 0.014 0.066 0.047 0.037 0.015
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2.158 1.553 0.567 1.895 1.240 0.473 2.169 1.497 0.618 2.189 1.329 0.553
LINCDIF-V 0.509 0.420 0.494 0.013

1.821 1.218 0.892
LVADIF-V 1.057 1.428 0.553 2.586

4.084 4.031 1.337
LWAGEDIF-V 0.931 0.922 0.733 0.130
3.642 2.917 1.759
LUNITDIF-V 0.383 1.489 -1.186 3.442
0.632 1.766 -1.014

Log likelihood -1190.8 -602.8 -574.8 -1190.9 -596.9 -577.8 -1190.6 -601.7 -575.0 -1200.5 -605.0 -578.2
Log likel. Ratio 26.6 324 27.8 34.6

test

T-statistic in italics. Time fixed effects are included. Estimates are heteroscedasticity consistent. The suffix -V indicates the inclusion of avertical interaction term.
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