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Abstract

Recent research has emphasised the role of trade in productivity growth. The
purpose of the present paper is to investigate how regional integration, and the
different treatment of member and non-member imports, affects the relation
between imports and productivity growth. We focus on the European Union and
find intra-union imports to have more of an effect on total factor productivity
growth than imports from the outside of the EU, even if only developed non-
member countries are considered.

« JEL Classifications: F15, F43, 047, O52
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[. Introduction

Although most early empirical studies on the relationship between international
trade and (productivity) growth found a positive relationship, recent studies are
much more ambiguousSince many persuasive arguments point at potential
benefits from engaging in international trade this lack of consistency indicates that
there still are some dimensions in the relationship which need to be further
investigated. One such aspect is the choice of trade partners. This is particularly
the case for regional integration arrangements, in which member and non-member
imports can be expected to affect productivity growth in the importing member
country unevenly. Not only are imports from members and non-members
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explicitly treated differently in terms of trade barriers, but the integration process
per secould also cause intra- and extra-union imports to differ in their impact.
Thus, in presence of regional integration, the relationship between imports and
productivity growth becomes more complex and an aggregate analysis of the role
of import flows, irrespective of origin, is not sufficient to capture the underlying
relation. This study focus on the European Union (EU) and investigates
empirically the relative productivity effect of intra- and extra-EU imports on
productivity growth.

Il. Imports, Productivity Growth and Regional Integration

Recent research supports the view that trade not only has a once-for-all effect
upon the level of productivity, as suggested by traditional trade models, but also
affects the rate by which productivity grolResearch on the mechanisms behind
endogenous growth indicates that participation in international trade can
permanently increase the rate of growth because of, among others, market
enlargement. When the market size expands, the knowledge stock upon which
further innovation draws increasegven if ideas were permitted to flow freely
before a deepening of integration, a reduction of trade barriers will still lead to a
permanent growth effect since (i) the possibility to use ideas in an extended market
increases the return to investment and hence the incentive to innovate, and since
(i) duplicative research is mitigatéd.

By stimulating competition and technical spillovers, it has further been
proposed that trade in general and imports in particular could contribute to
decreased X-inefficiency, enhance domestic R&D efforts and lead to a faster
diffusion of innovations between countries, all of which leads to a higher rate of
productivity growth? Below, we describe the technical spillover effect and the
competition effect and discuss why they are likely to differ between intra- and
extra-union imports in regional integration arrangements.

ILevine and Renelt (1992), Tybout (1992), Englander and Gurney (1994) and Helleiner (1995) are
examples of studies in which no robust relationship between trade and growth is encountered while for
instance Edwards (1998) finds productivity growth to be positively associated with openness.

2Grossman and Helpman (1991a).

®Rivera-Batiz and Romer (1991).

“As noted by Grossman and Helpman (1991b, Ch. 9) and Feenstra (1996), however, the return to
innovation may not increase in a specific country if the potential domestic innovators are not competitive
or if human capital is scarce.
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A. The Technical Spillover Effect

Technical progress is considered to be one of the major determinants of
productivity growth® In a given industry technical progress is not only the result
of domestic innovation in the industry in question, it is also fuelled by R&D
contributions in other industries as well as in other countries. Imitation and
learning can take place when innovations and new technologies disseminate
between countries and one channel through which new knowledge spreads is trade
contacts. Also, since the greater part of manufactured trade takes place in producer
goods, a particular consequence of imports is that the number of varieties of
intermediate goods and machinery available in each country increases. This in turn
will affect productivity since a better-suited variety could be used in production.

Several studies have tried to capture technical spillovers, for instance Helliwell
(1992), who shows that a significant convergence in technical progress has taken
place over the past years in the OECD countries. In Park (1995), a panel data set
of OECD countries is used and domestic private research is found to have a direct
positive impact on both domestic and foreign productivity growth. It is however,
difficult to empirically capture trade-related technical spillovers, as Keller (1997a)
demonstrates, since international trade is but one of several possible channels, and
since these channels often exist simultaneously it is difficult to disentangle them. For
example, Keller (1997b) finds international trade to account only for approximately
20 percent of the total domestic productivity effect from foreign R&D.

B. The Competition Effect

Import competition can influence the rate of productivity growth by reducing
prevailing X-inefficiency and by affecting domestic R&D effdrtat the firm
level, import competition can lessen existing X-inefficiency by reducing internal
slack® In differentiated and imperfectly competitive industries intensified

5See among others Romer (1992).

®In the endogenous growth literature commercially driven innovations in addition to human capital
accumulation have been put forward as major engines of growth, see Romer (1986a) and Grossman and
Helpman (1991b). See also Grossman and Helpman (1994) for an overview of the role of innovation in
the theory of growth.

A main idea behind the suggestion that X-inefficiency affects productivity growth is that static efficiency
promotes dynamic efficiency. That s, a firm or an industry which is technically efficient, is more capable

of appropriating and developing new technology than an equivalent but less efficient firm since the latter
is already unable to master existing knowledge in an optimal way. For a discussion, see e.g. Caves and
Barton (1990).

8see for instance Horet al. (1994, 1995).
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competition from international trade enforces industrial reorganisation towards a
larger scale of production for a fewer number of product varietlesport
competition can also force X-inefficient firms to exit, so that the average
productivity of the industry increases. The empirical evidence is generally
supportive. For example, Caves and Barton (1990) find a favourable effect of
technical efficiency on productivity growth at the industry level in the US, and
Caves and Barton (1990) along with Mayes et al. (1994) find that increased import
competition reduces X-inefficiency.

An additional link between import competition and productivity growth is the
formers impact on domestic R&D. It is, however, not evident in which direction
this channel works. The presence of competitors with an ability to imitate new
innovations reduces the return on R&D investment and subsequently the
incentives to innovat¥. In contrast, competition forces firms to upgrade their
production structure to remain competitive, thus stimulating R&[The
empirical results are mixed. For instance, Bertschek (1995) analyses a panel of
West German firms and finds imports to have a positive effect on innovation and
Geroski (1988) finds that the direct effect of competition in EU on innovation is
positive, while Scherer and Huh (1992) find R&D/ sales ratios in the US to fall,
especially in the short run, when challenged by high-technology import
competition.

C. The Regional Dimension

The impact on the importing countries’ productivity growth may not be the
same irrespective of exporting counftfyFor instance, it may be easier to gain
technical spillovers from neighbouring countries than from more distant ones
because of cultural ties, language similarities since informal contacts are limited
by distance. Empirical evidence is so far scarce but Sjoholm (1996), for example,
finds that international trade, but not the geographical distance to trade partners,
facilitates the inflow of knowledge to Sweden. The size of the exporting countries’
R&D stock may also matter for the potential to gain technical spillovers. Coe and
Helpman (1995) investigate import-related technical spillovers among the OECD
countries and find the largest R&D spillover elasticities from the United States and

*Helpman (1981) and Krugman (1981).
1%See for example Romer (1986b).
1See for example Porter (1990).

125ee for example Padoan (1997).
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Japant? Keller (1997b) studies imports of intermediate goods, and finds that the
productivity effect on the importing country varies considerably by country of
origin, suggesting that the quality of the intermediate good and hence the R&D
underlying it varies, depending upon which country conducted the research.

It is further possible that regional integration affects both the competitive
climate as well as the potential for technical spillovers not only among the
integrating countries themselves but also between members of the union and third
countries, being reflected in disparate impacts on productivity growth from
member and non-member imports. Below, we focus on the EU, and discuss why
this may be the case.

An important motive behind the removal of intra-EU trade barriers has been to
promote competition and the reduction of internal trade barriers is expected to
strengthen the intensity of intra-union competition. In contrast, extra-union
imports are rendered relatively less competitive due to the different trade barriers
which apply depending on whether import comes from intra- or extra-union
countries. For example, anti-dumping measures can be used against non-members
only. As the actions taken are often quite severe the deterrent effect on competition
from the threat of imposing anti-dumping measures or other non-tariff barriers can
be rather substanti.

Also the potential for receiving technical spillovers can be positively affected by
regional integration. As mentioned above, an effect of regional integration can be
to increase the R&D capital stocks of the individual member countries and thereby
the potential for receiving technical spillovers when trading with the other
members. So far, we could thus expect intra-union imports to be more beneficial
in terms of induced productivity growth than extra-union imports.

However, there is a force working in the opposite direction, since the integration
process itself facilitates the development of intra-union activities that undermine
competition® In contrast to what was initially expected, the EU has not lead to an
inter-industry specialisation among the members but has instead resulted in a
converging pattern of intra-industry trade and an increasing similarity in industry
structure'® As the prevalence of monopolistic competition and differentiated
products tends to reduce the disciplinary effect of imports and instead leads to

BSee Keller (1997a) and Coe and Hoffmaister (1999) for a discussion on the construction of trade
weights intended to capture international R&D spillovers.

Hsee Messerlin (1989) for a discussion of the anti-competitive effects of EU anti-dumping measures on
extra-EU imports.

See Jacquemin and Sapir (1991).
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complementarity, this development tends to decrease the relative strength of intra-
union competition. For instance, in these types of industries, tacit price leadership
is common. Instead of determining prices competitively in accordance with costs,
prices are adjusted according to the domestic price leader, permitting less
competitive firms to survivé. Further, various anti-competitive forces, like
horizontal and vertical agreements as well as intra-firm trade, have been argued to
be more prevalent within the EU. If this is the case, a relatively lower impact from
intra-union imports on TFP growth could be expected.

D. The Time Dimension

Since several counteracting forces could be in play, it can not be predlicted
priori whether intra- or extra-union imports have the strongest impact on
productivity growth in the EU-member countries. Nor can it be certain that the
relative effect is constant over time. For instance, an interaction between an
initially strong but diminishing intra-EU competitive effect and an increasing
intra-EU spillover process could be present, since the competitive effect and the
technical spillovers of intra-union imports are not necessarily constant over time.
It could be argued, for example, that the competitive effect of intra-union imports
is stronger in the initial years of integration or when a new member is integrated.
Within EU, the internal tariff barriers were largely dismantled already in the 1960s
and the resulting trade creation should have increased the intra-union competitive
pressure. Also the subsequent inclusion of the United Kingdom, Ireland and
Denmark in the mid-1970s and the recent southern and northern expansion could
have stimulated competition. With the passage of time, the competitive pressure of
intra-union imports declines, especially if the industry structure becomes more
similar, since the anti-competitive biases discussed above can develop. In contrast,
intra-union technical spillovers could increase over time, in particular if the
enlarged market size stimulates intra-union R&D activities. Consequently, it
would be of interest not only to investigate the relative impact of intra- and extra-
union imports on productivity growth, but also to try to disentangle the
competitive effect and the spillover effect from each other and investigate if they
vary with origin and over time.

1Economic geography models & la Krugman (1991) suggest, however, that a further deepening of
integration may lead to industry agglomeration, an increase of inter-industry trade and diverging
industry structure.

"The most illustrative example is the car industry, see e.g. Kirman and Schueller (1990).
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The discussion above strongly suggests that the kind of integration matters, in
the sense of with whom to integrate. If increased technology spillovers is a main
advantage of regional integration, developed countries should preferably choose
North-North integration. If, on the other hand, increased competition is a primary
gain it could be beneficial for developed countries to integrate with less-developed
ones. Less developed countries should try to integrate with developed countries in
order to take advantage of both the competition and the spillover effect.

E. Previous Studies and Econometric Concerns

So far, no attempt to quantify the impact of imports from EU-members contra
non-EU members on intra-union productivity growth has been made, but in a
seminal study Jacquemin and Sapir (1991) find that intra- and extra-EU imports
do not exert the same disciplinary impact on the price-cost margins of domestic
industries within the EU, suggesting that the origin of imports matters for the
competition effect® Extra-EU imports, especially from the newly industrialising
countries and Japan, are shown to have a substantial disciplinary effect on the
price-cost margins, that is a competitive effect, while intra-EU trade has no
significant effect at all. Hansson (1992) focuses upon Sweden and analyses how
imports from the EU and EFTA (EES) versus non-EES countries, on the one hand,
and developed versus developing countries, on the other, have affected Swedish
cost-price margins. In agreement with Jacquemin and Sapir (1991), he finds
developing countries to have a particular strong impact on cost-price margins. No
significant difference between EES and non-EES imports is encountered, however.
When investigating whether the tariff reductions between EU and EFTA during
the 1970s and 80s led to an intensified import competition in Sweden and Norway,
Hansson (1993) finds that although import ratios increased the disciplinary effect,
domestic price-cost margins remained unchanged.

In the above-cited studies, the focal point has throughout been on market power
and domestic cost-price margi@ne weakness of the cost-margin approach is
that we do not only have a downward pressure from imports on prices but also on
costs, and further, those high prices may allow for high costs rather than high cost-
price margins. A complementary way of addressing the problem is therefore to use
a more direct performance measurement, i.e. TFP growth. An additional reason
for addressing TFP growth is that the welfare gains of enhanced TFP growth,

High cost-price margins indicate domestic market power and low levels of competition.
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which is a dynamic gain from trade, are likely to be larger than the gains from the
price effect®

[1l. The Model

In this section, we specify a conventional production function, which is used to
capture the effects of imports and technology spillovers on TFP growth. In each
country, sectoral output at tintg Y(t), is a function of the level of labour and
capital inputsL(t) andK(t)

Y(Dic = Aic(DF(K(D)ic, L(1ic) (1)

where i=1,...,I denotes industry and c=1,...,N country. A is the level of TFP at time
t. Capital is assumed to be mobile across sectors, so that the marginal productivity
of capital and labour respectively is equalised across sectors. Marginal
productivity is further assumed to be equal across countries. By differentiating the
logarithms of equation (1) with respect to time, an expression for the relative
growth rate of the sectoral production is found:

[ﬂ ) [ﬂ ¥ B[Eﬂ * B[tﬂ ®)

1 andp;, are the marginal physical product of capital and labourxand s the time
derivative of X. The relative growth rate of TFR A/is hypothesised to be a
function of import competition and technology transfers. Import penetration as
measuered by the import share of domestic sales, sectoral value added, sectoral
consumption or such like, is commonly used to capture both phenomenon. A more
explicit way to model international technology spillovers is to use an import-share
weighted sum of trade partner's R&D, in accordance with Coe and Helpman
(1995):

RDipMincMic

ITSP, = , 3
T 2V, M C, ®)

whereCis total consumption, i.e. total production plus imports minus exports. The
potential to receive technology transfers depends first on the degree to which trade
partners engage in R&D activities. This is measured as trade partner's share of

For instance, studies by Domowitz, Hubbard and Petersen (1986) and De Rosa and Goldstein (1981)
find the price reducing effect statistically significant but small.
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R&D expenditures in value added in industr$fecond, the composition of trade,
i.e. the share of imports in indusirin countryc coming from countryp, matters
since trade with R&D intensive countries are more likely to result in spillovers,
2(Mi,c/Mic)=1. Third, comparing two countries with identical trade composition
but with differences in openness, the more open country, in terms of fraction of
imports in total consumption in industryis more likely to benefit from technology
transfers because of the higher degree of exposure to foreign technology.

It is possible that technology transfers are more prominent in relatively
backward industries, i.e. industries at relatively lower TFP |1é08& construct
the technology gafi; AR as the ratio of the TFP level in each industry and in each
country to the corresponding TFP level in the country and industry in the world
with the highest TFP level:

opp. = Ye/ (LK)
ic. ™ W o (1-w)
ij/(l—ik Kjk )

(4)

j is the industry in countri with the highest TFP level in 1973. The inputs are
weighted byw, the labour share in value added, which is estimated as labour
compensation divided by value added. By interacting the technology transfer
variable and th&AP variable it is possible to investigate whether the importance
of technology transfers differ between sectors that are relatively backward and
sectors that are close to the technology frontier.

In addition to the variables specified above, R&D intensity is included among
the explanatory variables. We thus have

IC

[glc = ZIBOi + ;Bm + gﬂo(: +BI[E\—K(16 +’BZ[EI\:(16 +33[B§(DJ. +
B TSR + BsMic + BsGAP + BITSPc*GAPR, +Vic (5)

whereY is value addedRD is R&D expendituresiM is the share of imports in
value added which can be divideditEU andMNEU, the share of imports from
other EU-members (non-EU-members) in value added. EquivalErii,is the
technology transfer variable which can be dividetlTiaU (ITNEU), technology
transfers from other EU-members versus technology transfers from non-EU-
membersi, t andc are industry, time and country effects respectively, and last, a
zero-mean error term, v, is added to the expression.

2g5ee for example Baumol, Nelson and Wolff (1994) for a discussion of convergence.
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If regional integration affects the relative intensity of import competition and
the relative potential to benefit from technical spillovers, the impact of intra- and
extra-EU imports as well as intra- and extra-EU technology transfers is expected
to differ. As discussed above, several scenarios are feasible. One possibility is that
technical spillovers are a major link between import intensity and TFP growth.
Since the EU has several of the world’s most important innovators as members and
integration could have stimulated extended intra-EU activities as well as facilitated
technical spillovers, we might expect intra-EU imports to exercise a relatively
strong impact on TFP growth while extra-EU imports would be less prominent in
promoting TFP growth. Another possibility is that the effect detected by
Jacquemin and Sapir (1991) could be present also in the case of productivity
growth. If imports affect TFP growth mainly through increasing the competitive
pressure but extra-EU imports exert a higher competitive pressure than intra-EU
imports; we would then expect the coefficientMNEU to be positive and the
coefficient of MEU to be smaller in size or even statistically insignificant. On the
other hand, the differentiation of internal and external trade barriers might reduce
extra-EU competition causing intra-EU imports to have a relatively higher
competitive effect and thus a larger impact on TFP growth.

V. The Data

The empirical estimations are carried out on a sample of four EU members:
France, Germany, Italy and the United Kingdom and 22 manufacturing
industries? All the countries in the sample are large in an economic sense and
have a relatively high import ratiRelatively aggregated sectoral data are used
permitting inter-industrytechnical spillovers of imported technology within the
sectors’? Production is measured by value added and employment is measured by
the number of employees plus self-employed, owner proprietors and unpaid
family workers. The data on industry import flows by country of origin and
destination are available in nominal US$ which were converted to real national
currencies using exchange rates obtained from STAN and price deflators from the
World Tables (19953 R&D expenditures are available at the same aggregation

ZClassified according to the adjusted ISIC revision 2 classification.

22The data is obtained from the OE@Hructural Industrial Analysi®atabasgSTAN, 1994) and three
STAN compatible databases: the OE@Dalytical Business R&D DatabagANBERD, 1994), the
OECD Industrial Sectoral Databas@SDB, 1994) and the OECBilateral TradeDatabase(BTD,
1994).
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level as the rest of the data. Data on capital stock and labour compensation are
obtained from ISDB. Data on the fixed capital stock is available at the two-digit
level, i.e. for nine industries and these estimates are used to proxy the capital
variable in sub-industrie$.

The focus is upon the long run relationship between TFP growth, import
penetration and technology transfers, but it may be difficult to discern the expected
positive long run association between imports and productivity growth. First,
imports are often drawn to low-productivity sectors in which the importing
country has a comparative disadvantage. Secondly, productivity growth has been
found to be procyclical, that is in when output expands productivity typically
grows relatively faster than in times of recession. If an increase in imports results
in a contraction of the domestic industry, productivity growth may thus fall.
Hence, short run data often exhibit a negative association between trade and
productivity?® We therefore calculate average values and the average growth rates
over three time periods (1973-79, 1979-85 and 1985°@k follow Englander
and Gurney (1994) and choose the time periods so that the end points roughly
correspond to business cycle peaks within the OECD, in order to level off short
run variations in capacity utilisation.

V. Empirical Estimations

We first test and find that in each of the three cross-sections, parameters are
stable across countries. Next, we are interested in whether coefficients change over
time. In order to place restrictions on parameters across time, the dependent
variable for the three periods is stacked while the matrices containing the
explanatory variables are placed in a diagonal with zeros in all off-diagonal
positions. When no restrictions are placed on the system, we are in fact running
the three different regressions in one, with separate coefficients for each variable
in each time period. Parameter stability over time is then tested for each

ZThe OECD has converted the foreign trade data from UN SITC to an ISIC classification in order to
match STAN.

ZCapital growth has also been proxied by investment, i.e. the capital variable in equation (5) was replaced
with (Ii./Y,c). There are several potential problems with this approach, for instance, the rate of growth
of capital is overestimated (underestimated) in capital (labour) intensive industries. The proxy did not
perform well in the empirical part suggesting that it is a poor measure.

gee for example Harrison and Revenga (1995). 1

%The average growth rates have been calculated accordb@t@ _—I_(InXt— InXO)
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explanatory variable by restricting the triplets of coefficients to being equal across
periods. When the null hypothesis can not be rejected, the preferred specification
is the restricted regression in which the equality of coefficients over time is
imposed. Except for the technology transfer variall&P all parameters are
stable across time. In regressions excludindT®&® variable it is thus possible to

pool the cross-sections.

The ITSP variable is found to be highly correlated with domestic R&D
investmentg! This is hardly surprising since industry level data is used. Although
countries may specialise and conduct research in different industries, some
industries are by their nature more or less R&D intensive than others and it is
possible that theTSPvariable picks up this pattern. Further, IREPEUvariable,
technology transfers from other EU-members and Ih8PNEU variable,
technology transfers from non-EU-members are also highly correlated, which
precludes us from drawing any inference on their separate effects on TFP
growth?® When the share of R&D expenditures is replaced by a dummy variable
for R&D intensive sectors the partial correlation between the R&D variable and
the ITSP variable is reduced albeit still high. Merely looking at the partial
correlation among the variables may not give a sufficient picture. In order to
check the severity of the multicollinearity problem, we run separate regressions
for each time period and compare the overall adjustédiR the regressions
with the adjusted & obtained using th&®D dummy variable and thEr'SP
variable, respectively, as dependent variables. In the second and third time
period, the individual adjusted®R are indeed higher than the overall adjusted
R?s suggesting that we should be concerned with the problem. In the following
regressions we focus on imports and excludelTt8P variable for the time
being.

The cross-sections are pooled and four sets of regressions are carried out: First,
only total imports is included. Second, imports are divided in extra- and intra-
union imports. Third, non-OECD countries are removed from the extra-EU import
variable, finally total OECD imports is contrasted against imports from non-

2The partial correlation are 0.87, 0.81 and 0.83 in the three time periods.

2n an attempt to solve both problems I8 Pvariable was replaced by the ratio of trade partners import
weighted R&D expenditures to total R&D, defined as domestic R&D expen ditures plus partner
countries weighted R&D expenditures. By interacting with/@4), the overall import share, openness
was taken into account. Even though the multicollinearity problem more or less disappears, this
construction is, however, not successful. Indeed, a very low significance level hints at problem with
misspecification.
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OECD countries. Looking at the first regressions in Table 1 below, we note that the
magnitudes of the coefficients capturing the marginal productivity of employment

and capital are somewhat high. The means and standard deviations of the
respective variables are 0.0066 (0.018) and 0.025 (0.11), with standard deviations

Table 1.The impact of imports on TFP growth in a sample of EU countries

: () (i) (iii) (iv)
Variable preferred preferred preferred preferred
Constant 0.031* 0.026** 0.032*** 0.028** 0.031*** 0.026** 0.027**
(2.55)  (1.99) (2.67) (2.17) (2.61) (2.08) (2.04)

CAP 0.10*** 0.11*** 0.10** 0.11*** 0.10*** 0.11** (Q.11**
(5.18)  (5.40) (5.14) (5.33) (519 (5.38) (5.31)
0.87*** 0.87*** 0.89***

EMP (7.12) (7.19) (7.35)

RD 0.18** 0.13**  0.16** 0.13** 0.16** 0.13**  0.17***

361) (2.54) (307) (245) (3.18) (2.44) (3.22)
. —0.029% —0.034+% ~0,032%** ~0.033** ~0,030*** ~0.020**
GAP “0032"™ 5 66) (-3.16) (-2.92) (-3.11) (-2.83) (-2.59)

0.00063 0.0081

IMP (0.137) (1.54)
VEL 0.014* 0.020¢* 0.012* 0.019**
(2.08) (267) (187) (2.52)
~0.016** —0.013
MNEU (-2.09) (-1.21)
~0.020 -0.013
MRESTOECD C147) (0.824)
~0.0035
MTOECD (L0.46)
0.006
MNONOECD (0.309)
Adjusted B 0.42 0.47 045 048  0.45 0.50 0.48
Number of 241 241 241 241 241 241 241
observations

Notes:The dependent variable is growth in value added. Since parameters are stable over time, the three
cross-sections are pooled. The parameter estimatedEDf (intra-EU imports) andNEU (extra-EU

imports) are significantly different from each other at the 5% level (significance level 0.029) in the
preferred specification and at the 1% level (significance level 0.0065) in the specification with an
aggregate employment coefficient. The parameter estimatd& dfand MRESTOECL(imports from

OECD members that are not members in the EU) are significantly different from each other at the 10%
level (significance level 0.095) in the preferred specification and at the 5% level (significance level 0.039)
in the other specificatioMTOECD measures imports from all OECD countries, WMRONOECDis

imports from non-OECD countries. In the preferred specification, the 22 industry employment
coefficients are not reported. Industry dummies are included in all regression. t-statistics are found in
brackets and three, two and one asterisks denote statistical significance levels at the 1%, 5% and 10%
levels respectively.
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in parentheses, indicating that the assumption of equal marginal productivity of
labour and capital across industries may be questioned. In an alternative
specification the marginal productivities are assumed to be equal in the same
industries across countries and time but different between industries. The marginal
productivity of labour but not of capital is found to differ across industtiBy.

using the Davidson-McKinnon (1981) J-test the preferred specification turns out
to be the one with separate slope coefficients for the employment vafidbile.
results of the two specifications are in accordance with each other, with the
exception of theVINEU coefficient in regression (ii) which is insignificant in the
preferred specification but negative and significant in the specification with an
aggregated employment variable. Since there are few observations per industry the
estimates of the industry specific marginal produc-tivity for employment are shaky
with several insignificant coefficients.In Table 1, results from both the
specification with an aggregated employment variable and with separate industry
are presented, except from the last regresSion.

In regressions (i), where the share of total imports is included, the coefficient of
imports fails to be significant in both specification. One feasible explanation for
this inability to find a positive correlation could be, as argued above, that the
choice of trading partner matters in the sense that import origin plays a role. In
regression (ii), the role of regional integration is examined. We divide imports into
intra- and extra-union imports in order to investigate whether their influence on
TFP growth differs? In contrast to the preceding result, imports, in terms of intra-
union imports, is found to be statistically significant. No positive effect of non-
member importsMNEU, is, however, encountered. Instead, a negative, and in the
aggregated specification significant, association is préseRurther, the
parameter estimates MEU and MNEU are significantly different from each
other at the 5 percent level. We thus find intra-union imports to positively

2The significance levels are 0.024 and 0.87 for labour and capital respectively.

%%n the regression equatioﬁz%l-‘r%ﬂaced by lei 1yiDi%@ﬂere D i are industry dummy
variables. YHe c

®1In the tables below, the 22 employment coefficients are not presented.

*Heteroskedasticity is tested for, but not found, by regressing the squared residuals on the
predicted values.

%The partial correlation betwedEU andMNEU are found in Table Al in the appendix.

%The significance of the negatidNEU coefficient is also sensitive to other changes in the specification,
indicating that the result is not robust.
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influenceTFP growth while extra-union imports have no such effect, indicating a
beneficial effect from European integration on intra-EU TFP growth. Since the
coefficient of theMEU variable is stable across time there is no sign of a time
effect, i.e. that the influence of intra-union imports changes over time.

However, extra-EU imports are not homogenous, but composed of imports from
both industrialised and less developed countries, and it is possible that the detected
difference between member and non-member imports stems from the inclusion of
non-developed countries in the extra-EU import variable. Instead of reflecting a
difference between imports from EU-members and non-members, a North-South
dimension could be concealed in the data material. TherefofdNE&) variable
is replaced bjMOECD, imports from the rest of the OECD, i.e. OECD countries,
which are not members of the EU in order to investigate whether the results

Table 2. The impact of technology transfers and imports on TFP growth in a sample of EU
countries

. (v) i } (vi) i i
Variable 197379 1979-85 198590 LU 1979-85 198590
Constant 0.027*  0.027** 0.027**  0.027*  0.027*  0.027*

onstan (1.96)  (1.96)  (1.96)  (2.08) (2.08)  (2.08)
AP 0.12%% 0120  0.12%*  Q.11%*  0.11%*  0.11%
(5.35)  (5.35)  (5.35)  (5.45) (5.45)  (5.45)
0.021%*  0.021%**  0.021**
MEU 285 (285  (2.85)
~0.011  -0.011  -0.011
MNEU (-0.917) (-0.917) (-0.917)
Tsp ~0.15 0.14% 0057 -0.12 0.12%  0.049
(-162) (2.41)  (0.891) (-1.32) (2.15)  (0.817)
GAP ~0.030%* -0.030** -0.030%* -0.032%** -0.032%* —0.032%**
(-2.38) (-2.38) (-2.38) (-2.68) (-2.68)  (-2.68)

. 0.32* -0.12* -0.074 025 ~0.10*  -0.0716
ITSP*GAP 1 80)  (-1.91) (-0.880) (1.43)  (-1.73) (-0.894)
Adj. R? 0.46 0.51
Number of
observations 243 242

Note: The dependent variable is growth in value added. In the two regressions, the coefficients that are
stable over time are restricted to be equal across the three time periods. Only the preferred specification
with separate slope coefficients for the employment variable is presented, the 22 industry employment
coefficients are not reporteMEU (MNEU) is imports from EU-members (non-membef$EPis the
import-share-weighted sum of trade partners R&D expendit@A$ is a catching-up variable and
ITSP*GAPIs an interaction termindustry dummies are included in all regression. t-statistics are found

in brackets and three, two and one asterisks denote statistical significance levels at the 1%, 5% and 10%
levels respectively.
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depend on the construction of thENEU variable. As before, the coefficient of
MEU is significant in regression (iii) while the coefficient of M®&ECD variable

is insignificant, the coefficients still being significantly different from each other.
Total import is also divided in imports from OECD countrigffQECD contra
imports from non-OECDMNONOECD countries in regression (iv), but neither
coefficients are significant.

Thus, a positive relationship between intra-union imports and intra-union TFP
growth is found. This finding supports the view that European integration has been
growth enhancing and that integration is beneficial for the members since trade
amongst the members affect productivity growth positively while no such effect is
found concerning trade outside of the EU. The coefficients are significantly
different from each other, so that intra-union imports indeed have a stronger effect
on TFP growth than imports from other OECD countries. There is no indication
that the encountered relationship is instead explained by trade with developed
countries contra less developed countries.

An interesting interpretation of the weak association between imports from
other OECD countries and TFP growth is that other channels like foreign direct
investments (FDI) could be more import&htMany of the non-EU member
OECD countries like for instance the US and Japan, have engaged in substantial
FDI in the EU. It is possible that FDI, which often involves the transfer of firm-
specific knowledge to subsidiaries, is considered to be a more substantial threat
than imports. Also, parts of the intra-EU trade are a result of extra-EG°FDI.
our analysis, this kind of imports is regarded as intra-EU in origin when in fact a
non-EU member, is the original sourle.

Import shares are often used to capture both competition and technology
transfer. In an attempt to separate the two effects from each other, a technology
transfer variable is used. However, as already noted above there are some
problems. First and foremost, due to multicollinearity it is not possible to compare
intra-and extra-union technology transfers, as was a main objective.
Multicollinearity is further a problem when it comes to domestic R&D intensity,

%See for example Blomstréom and Kokko (1997).

%0ne notable example is the car industry: for example, the Germany based European Ford exports cars
to other EU members and in the U.K., Japanese car companies have made substantial FDI.

37A general problem in this kind of analysis is the increasing amount of intra-firm trade that is included
in the reported trade flows but cannot be separated from “traditional” trade flows. Intra-firm trade is not
expected to yield any positive effects on TFP growth and if trade between members and non-members
incorporate intra-firm trade to a higher extent than member trade we have a further problem when
comparing the effects of the two.
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if domestic R&D is excluded from the regressions, it is possible that the intended
technology transfer variable only works as a proxy for R&D intensive industries.
Depending on whether trade variables are included or not, the estimates and the
significance of the technology transfer coefficients differ, pointing at the difficulty

to disentangle the two effects from each other. Finally, the results from the two
specifications are not wholly consistent, necessitating further caution regarding the
interpretation of the results.

As can be seen in regression (v), when the trade variables are excluded, the
interaction term is positive and significant in the first time period, indicating
catching-up related technology transfers in the early stages of integration. This
effect disappears, however, wheEU andMNEU are added in regression ().

In the second time period, 1979-85, the interaction term is negative and significant
in both regressions suggesting that technology transfers are more important for
industries close to the technology frontier. However, in a specification with an
aggregate employment variable (not reported) this coefficient just fails to be
significant at the 10% level, suggesting that the relationship may not be robust.
The technology transfer variable itsdlf$P is significant only in the second time
period. Thus, no clear results are obtained when including the technology transfer
variable. It should be noted, however, that MU variable is still statistically
significant when the technology transfer variable is included.

VI. Concluding Remarks

In conformity with several studies in which trade and growth are found to be
uncorrelated, total imports is found to have no impact on TFP growth in the EU in
our study. However, when regional integration is taken into account and total
imports are divided according to origin in EU-member and non-EU-member
imports, imports from other EU-members have a positive impact on TFP growth
over the 1973-90 period. This impact is statistically different from the effect of
imports from non-EU members as well as from OECD countries that are not
members in EU. Thus, trade amongst the EU-members has a stronger effect on
productivity growth than trade with non-members, even if the non-members are
developed countries. Hence, the anti-competitive bias within the EU detected by
Jacquemin and Sapir (1991) is not found to carry over to the case of TFP growth.

BGAPwas also interacted wiliviP, MEU andMEU but non of the interaction variables are significant.
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Instead, we do find a beneficial effect from integration displayed by a relatively
higher impact from intra-union imports on TFP growth, providing a hint that
regional integratiorper sedoes effect TFP growth. No time effect is found, the
magnitude of the intra-union effect is constant over time. An attempt is also made
to explicitly take technology transfers into account. It is, however, not possible to
distinguish between intra- and extra-union technology transfers.
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Appendix

Table Al. Correlation Matrix

MEU MNEU ITSP GAP RD RDINT  MOECD
MEU 1.0C
MNEU 0.2€ 1.00
ITSP 0.1€ 0.11 1.00
GAP -0.09 -0.06 -0.01 1.00
RD 0.22 0.14 0.80 -0.04 1.00
RDINT 0.085| -0.03 0.64 -0.06 0.58 1.00
MOECD 0.11 0.83 0.25 -0.03 0.32 0.15 1.00
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