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concluding that there is strong evidence that trade liberalization promotes
growth by boosting investment in physical capital. Because European
integration has substantially liberalized European trade, we conclude that it
has promoted European growth. We find much less econometric support for
trade-induced technology-led growth. Nonetheless cross-country data reveals
a rough correlation between the national total factor productivity growth rates
and the degree (and duration} of European integration. Our exploratory
regressions into this phenomenon prove inconclusive, but we suggest several
directions for future research.
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NON-TECHNICAL SUMMARY

If a nation's labour-force is to produce more, year afier year, the economy
must provide the work-force with more ‘tools', year after year. Here, ‘tools’ is
meant in the broadest possible sense; it refers to any type of capital, and we
define three categories: physicai capital (machines, etc.), human capital (skills,
training, education, etc.) and knowledge capital (technology). Given that
accumulation drives growth, the next question is: ‘What drives accumulation?’
The answer is, of course, investment by private, profit-motivated firms and
individuals. The rate at which they invest depends on the costs and benefits of
doing so.

This sequence of rather obvious statements directs our attention to the only
way that government policy can affect growth, namely via its impact on
investment in machines, skilis and technology. Some policies directly alter the
rate of investment, but tend, for the most part, to affect growth by changing the
incentives facing private firms. While all this is quite clear, it is important to
make these points given the confusion that the term ‘export-led growth’ has
created. At the very best, the notion of export-led growth is a lefiover from
naive Keysianism, but all-too-often it is used as a catch-all phrase. More
recently, the notion of growth due to ‘outward orientation’ has added to the
confusion.

Given the logic of accumulation and growth, it is natural o identify two broad
channels through which European integration affects growth: physical capital
formation (integration-induced investment-led growth), and knowledge creation
(integration-induced technology-fed growth). Instances of integration-induced
investment-led growth can be found in the investment booms that Ireland,
Portugal and Spain experienced arcund the time of their accession to the EU.
It is much harder to find examples of integration-induced technology-led
growth, due, in part, to the fact that technology is very difficult to measure.

This paper begins by presenting a prima facie case that European integration
has stimulated growth. The evidence is not ‘scientific’ and indeed no formal
tests are presented, but it may serve to convince readers that there is, at least,
a phenomenon that deserves further study. The main findings are:

. Several countries experienced investment booms upon accession to the
European Union, but others did not. in particular capital formation was
boosted in three of the four ‘poor’ entrants (Ireland, Portugal and Spain),



but capital formation was unaffected or fell for the two ‘rich’ entrants
{Denmark and the United Kingdom}.

Our prima facie evidence on technology-led growth is based on total factor
productivity (TFP) data. This data (which has many well-known drawbacks)
roughly measures the level of technology in an economy. Studying a 197080
panel of TFP data for 20 industrial nations, we find four salient features.

. For three period averages (1971-90, 19714 and 1975-90) European
nations experienced higher TFP growth than the sample average that
includes non-European nations.

There could, of course, be many explanations for this, but it certainly makes it
easier to think that European integration has been good for productivity gains
in Europe. The picture is only slightly clouded by the fact that Eurcpean
productivity slowed down slightly more than the sample average between the
pre-1975 and post-1975 period.

. The original six members of the EU, who participated in deep integration
from the very beginning of the sample period (the EU was formed in
1258 as the European Economic Community), seem to have fared even
better than the European average. Moreover, we find that roughly
speaking, the oldest members of the EU have had the highest
productivity growth.

. The major European countries that resisted deep integration ~ the
members of the European Free Trade Association (EFTA) — had
systematically worse productivity growth than the EU members. The
EETAns also experienced a bigger drop in productivity growth after
1975.

. The entry of Denmark, Ireland and the United Kingdom into the EU are
correlated with a jump in productivity gains. These three had gains that
were below the Euro-average prior to accession (1971—4), but above the
Euro-average after accession. Of course, North Sea oil muddies the
water, but recalculations of the averages with Denmark and Ireland
alone leave the results qualitatively unchanged; entrants did worse than
average before accession, but better than average after accession.

The paper reviews the general empirical literature on trade and growth, and
surveys the literature on European integration and growth, We conclude that
there is substantial evidence to support the trade-induced investment-led
growth channel, but very littte evidence supporting the trade-induced



technology-led growth channei. This latter fact may have much to do with the
difficulty of measuring technological progress. Nonetheless, more convincing
avidence for integration-induced technoclogy-led growth will be difficult to
obtain. The fundamental fact is that most measures of productivity indicate that
European knowledge creation has proceeded at a steady {or even falling} rate
in the postwar period. European integration, by contrast, has steadily
deepened. Consequently, the two cannot be linked by a simple linear
relationship. We suggest one solution to this conundrum. It may well be that
integration would have stimulated technology-led growth, but European
governments used the luxury of these incipient pro-growth effects to install
anti-growth social programmes. Thus, instead of showing up as steadily higher
growth rates, European integration has shown up as a steady expansion of the
social welfare state.

The last section presents two econometric tests for integration-induced
investment-led and technolegy-led growth. Using cross-country data (the
Barro-Lee dataset) we find that European integration did not affect investment
rates except in so far as European integration has lowered trade barriers
against European imports and exports. The second set of econometric tests
concerns the impact of Eurcpean integration on technology-led growth, testing
for the impact of trade on knowledge flows. Here we estimate the relationship
between a country’'s TFP level and the stock of domestic and foreign R&D
inputs, including a dummy for European integration. We find that none of the
regressions are cointegrated, so we are formally unable to assess the impact
of European integration. Nonetheless, the point estimates on the European
dummies are positive, suggesting that further research may be able to
substantiate a link between European integration and TFP growth.



Growth and European Integration:
Towards an Empirical Assessment

Richard E. Baldwin and Elena Seghezza
1. Introduction

If a nation's labour force is to produce more year after year, the cconomy must provide the
workforce with more "tools’ year after year. Here 'tools’ is meant in the broadest possible
sense, i.e. of any type of capital, and we must distinguish three categories: Physical capital
(rmachines, ete.), human capital (skills. training. education. ¢t¢.) and knowledge capital
(technology). While accumulation drives growth, investment by private, profit-motivated
firms and individuals is what drives accumulation The rate at which they invest depends on
the costs and benefits of doing so. This sequence of rather obvious statements serves the
purpose of directing our attention to the only way that government policy can affsct growth,
namely via its impact on investment in machines, skills and technology. Some policies
directly alter the rate of investment. but for the most part, it acts on growth by changing the
incentives facing private firms. While all this is quite clear. it is important to make these
points given the confusion that the werm "export-led growth” has created. At the very best, the
notion of export-led growth is a leftover from naive Keysianism, but all-to-often it is used as
catch-all phase that substitutes for deeper analysis. More recently. the notion of growth due
to “outward orientation” has added to the confusion.

Given the logic of accumulation and growth, it is natural to identify two channels through
which European integration affects growth: Physicul capital formation {(integration-induced
investment-led growth) and knowledge creation (integration-induced technolegy-led
crowth).” Instances of integration-induced investment-led growth can be found in the
investment booms that Ireland, Spain and Portugal experienced around the time of their
accession to the EU. Tt is much harder to find examples of integration-induced technology-
led growth. due - least in part - to the fact that technology is very difficult to measure.

European Integration and Growth  Until fairly recently, the widely-held belief that
European integration has promoted European growth was based entirely on causal
empiricism. The problem was that until the 1980s. wrade cconomists generally considered the
growth effects of trade liberalization to be poorly understood and impossible to measure. The
mid-1980s revival of growth theory. changed this. Smith (1984} and Findlay (1984} clarified
the role of trade in the neoclassical growth model. but it was the seminal contributions by
Romer (1986, 1990), Lucas (1988) and Grossman and Helpman {1991) that rekindled
economists' interest in the logic of trade and growth. At first. this understanding was purely
theoretical but very early on Baldwin {1989, 1992) showed that growth effects were neither

“In principle, integration may alse affect the rate of humar capital formation. This would
be rrade induced skills-led growth,



poorly understood nor impessible to quantify. With a few simple assumptions. that article
showed that it is trivial to project medium-run and long-run growth effects using the
calibration methodology, Fortunatcly, empirical work on integration and growth has
progressed far beyond Baldwin's illustrative calculations.

The aim of this paper is to summarize the existing cvidence and to provide some additional
empirical support to the widely-held belief that European integration has been good for
Eurcpean growth.

The paper has four sections following this introduction. The next section. Section 2., presents
a prima facie case that European integration has stimulated growth. The evidence is not
"scientific” and indeed no formal tests are presented, but it may serve to convince readers that
there is at least a phenomenon that deserves further study. Scction 3 brietly reviews the
general empirical literature on tradz and growth, and exhaustively surveys the literature on
European integration and growth. Section 4 presents two tests for integration-induced
investment-led and technology-led growth. Section 5 contains our concluding remarks and
directions for future research.

2. The Prima Facie Case

This section informally cxamines some evidence that European integration has promoied
European growsh. We exarning two types of evidence: productivity evidence and mvestmens
evidence,

2.1 Productivity Evidence

In the 1950s. Robert Solow taught economists that technological progress is the fundamental
source of long run growth. While there is a school of thought that prefers to focus on human
capital rather than knowledge capital. Solow's lesson is still valid today. We start, therefore,
with some measure of productivity advancement. The most obvious question is: "Have
European nazions experiences faster productivity growth than non-European nations?” Of
course. it will be impossible 1o draw firm conclusions from the answer since European
integration is not the only difference between the two groups. Table 2-1 provides some
evidence on total factor productivity (TFP) growth averaged over a variety of periods. There
arc four salicnt points.

First, notice that for the three period averages - 1971-1990. 1971-1974 and 1975-1990 -
European nations cxperienced higher TFP growth, than the sample average that includes non-
European nations. Plainly. there ceuld be many explanations for this, but it certainly makes it
easier to think that European integration has been good for productivity gains in Europe. The
picture is only slightly clouded by the fact that European productivity slowed down slightly
more than the sample average between the pre-1975 and post-1975 period.

Second, note that the original six members of the EU. who participated in deep integration
right from the beginning of the sample period (the EU was formed in 1958 under the name



European Economic Community), scem to have done even better than the European average.
Moreover, moving down the rows. we see that on average, the oldest members of the EU had
the highest productivity growth.

Third. the major European countries that resisted deep integration - the members of the
European Free Trade Association (EFTA) nations - had systematically worse productivity
growth than the EU members. The EFTAns also experienced a bigger drop in productivity
growth after 1975. The TFP data we are using (from Coe and Helpman 1993) corrects only
for physical capital and labour inputs. In particular. it does not correct for the discovery of
North Sea oil. This event in the late 19705 has a serious distorting effect on UK and
especially Norwegian data. This is important since we have Norway in the EFTA average
and the UK in the EU® and EU12 averages. Since the EFTA average involves only five
countries while the EUS and EU12 data (which include the UK) involves 8 or 1| countries
(Luxembourg is excluded on data grounds), and oil was more important for Norway than the
UK. we might expect North Sea oil to bias the EFTA average upward. In fact, the EFTA
average is above the EU9 and EUL2 average in pre-North Sea oil period. but below it
afterwards.

Fourth. the entry of the UK, Denmark and Ireland into the EU are correlated with 2 jump in
productivity gains. The Northeast-3 had gaing that were below the Euro average prior to
accession {1971-1974), but above the average after accession. Of course. the Nerth Sea oil
muddies the water, 5o we recalculated the averages with Denmark and Ireland alone. The
results {not shown) are qualitatively unchanged. The entrants did worse than average before
accession. but better than average after accession.

There can be many explanations apart from EU membership for these facts, but at least we
have established the fact that knowledge accumulated faster in European nations than in non-
European OECD nations. Morcover roughly speaking the most integrazed European countries
grew accurnulated knowledge capital faster than the Ieast integrated European countries,

2.2 Investment Rate Evidence

In theory, medium-run growth effects should appear as a transitionat rise in the rate of
physical capital formation. With standard capital formation assumptions, this requires a rise
in the investment-to-GDP ratio. Given this. 2 very unsophisticated search for medium-run
growth effects is to track the behaviour of investment rates for nations that acceded o the EU.
There have been three major enlargement cpisodes: the Northwest enlargement (UK,
Denmark and Ireland). the Mediterranean enlargernent (Greece in 1981, Spain and Portugal in
1986). and the Northeast enlargement (Austria, Finland and Sweden in 1995). Data for the
last is as yet unavailable. Figures 2-1 and 2-2 plot the investment-GDP ratios for the two
enlargements. The average EU9 investment rate is plotted for comparison.

The first diagram shows a strong. positive investment response in Spain and Portugal. As
always, this could be due to many factors. Note that the accession talks were finalized in
1985 with entry into foree in 1986, so it is quite suggestive that 1986 was the first year of the
Iberian’s investment-led growth, Observe that the EU9 average investment rate declined
throughout the {980s.



The Greek accession. in contrast, does not appear to kave sparked an investment response.
Greek investment rates trended downward during the entire period at a pace that exceeded
that of the EU9 average. If anything, it would appear that EU membership accelerated the
decline in Greek invesiment,

The second diagram shows a similarly mixed picture for the Northwest enlargement. Treland
experienced a particularly sharp pick up in its invesument rate. However. the impact on the
British and Danish rates seems to be negative.

Taken as a whole. the investment data is decidedly mixed. Half the entrants experienced

investment booms just after entry. The other half, however, experienced declining or steady
investment rates.

3. A Survey of Empirical Work

3.1 An Organizing Framework for Growth Regressions

Most of the empirical growth literature is marred by a lack of formal theoretical reasoning.
The first task. therefore, is to provide a minimal analytic framework with which to interpret
the literature’s results. Explicitly. or more frequently implicitly, most aggregate growth
studies adopt a Cobb-Douglas aggregate GDP function. Log total differentiation of the GDP
function yields the per capita growth accounting equation:

Y -~ L = A -~ oK ~BH -{l-v), 3-1)

r

Y. A. K. H and L are GDP. knowledge capital. physical capital, human capital and unskilled
labour respectively, and the "hat” notation indicates annual percent change. i.e.,Lhatis
(di#ds)/L. This growth accounting equation simply states that all per capita growth is due 10
the increased application of human capital {H). physical capital (K) or knowledge capital (A).
Labour force growth, of course. retards per capita income growth. In equilibrium. all factor
markets clear so the growth sate of factors applied 1o production equais the growth rate of the
supply of factors. Thus apart from: labour force changes. an economy's growth can be entirely
attributed to ¢apital accurnulation. where capital is broadly interpreted to inciuded human.
physical and knowledge capital.

$0 far no mention has been made of trade or any intemational variables. One critical point,
which is obvious from the growth accounting equation. is that trade policy or regional
integration can affect long run growth only via its impact on the accumularion of human,
physical and knowledge capital (taking labour force growth as exogenous to international



integration). The system of estimating equations suggested by this is:

Y -L = A +ak +BH - (-vL

K=bhy=h,- 2B
- (3-2)
H = by + byt~ ZB,
A = by + byt + ZB,

where T is some measure of trade barriers, Z is a matrix of other exogenous parameters and
the b's and B's are parameters to be estimated. No study has adopted this full system
approach.

Economists gencrally ignore the impact of trade liberalization on the supply of skilled and
unskilled labour. This leaves two major channels for European integration to affect growth:
Physical capital formation and knowledge creation. Because independent data on A are
unavailable, most studies estimate quasi-reduced forms consisting of the first equation with
trade variables included. These are implicitly a test only of wade-induced. technelogy led
growth since capital formation is already included as a regressor. Some of these studies
estimate a single equation, while others estimate two of the four equations separately.

Twa types of data have been used to estirate these simple growth and factor accumulation
regressions: Cross-section data for a range of countrics and time series data on individual
countries. The cross-country regressions have recetved by far the most attention.

3.2 Cross-Country Growth Regressions

Since the early 1980s. o vast literature using cross-country regressions has appeared. In many
of them, regression analysis is used as the proverbial drunk uses a lamp post - for support
rather than Hlumination. Most studies start by using strong prior beliefs to choose which
vartables 1o include in the growth equations. Almost no studies generate the estimating
equations from a theoretical model. Regressions are run including only & small number of
explanatory variables in an attempr to establish a statistically significant link between growth
and a particular variable of interest. Levine and Renelt (1991), which undertakes an
exhaustive review, is the basis of the following statement in their study Levine and Renelt
(1992):

Given that over 50 variables have been found to be significantly correlated

with growth in at least one regression. readers may be uncertain as to the

confidence they should place in the findings of any one study.

The basic problem is that per capita growth is an enormously complex process. When
authors include only a handful of variables. even the best fitting regressions have large error
terms. It is quite likely that variables are omitted. To the extent that the included variables
are correlated with the omitted variables, the size and even the sign of various parameters arc
affect by the choice of regressors.



Levine and Renelt (1992} Levine and Renelt (1992) perform robustness tests on the two
standard cross-country data sets. They start from a "basic” regression.

(F - L) we = -0.83 + 1757 INV . ~ -38 GPO,
60 -39 H0O-39 ol
- 03577 RGDPy, ~ 3.17"" SECy, (3-3)

R- = 046 . 101 observations

where INV. GPO. SEC. RGDP are the average (1960-1939) physical capital to GDP ratio. the
average population growth. the 1960 secondary enralments rate. and the 1960 GDP per
capita respectively. The double asterisk indicates the estimated coefficient Is significantly
differ from zero at 5% counfidence level.

Tt should be obvious that the error term in such a regression is not white noise. It includes
inter alia 2] factors influencing technological progress {A-hat} except those due to the
technology catch-up factor captured by RGDPy,.  In other words. all technological progress
that is not explained by RGDP,, is included in the theoretical error term. Because technology
growth typically boosts the marginal benefit of accumulating all factors and may also be
spuriously correlated with government policy choices {og. governments may use the 'luxury’
of fast growth to implement various secial policies), the technological progress in the erTor
erm is likely to be correlated with variables that are included in the basic regression. For
instance. in most of the growth models, the rate of knowledge accumulation was exactly
proportiona! to the rate of physical capital formation. Thus since physical capital
accumulation is linearly related to INV, the estimated coeffictent on the INV variable may be
picking the influence of the omitted knowledge creation variable. Support for this omitted-
variable reasoning is found in the fact that the estimated coefficient on INV is extraordinarily
large.

Robustress Test Their robustness test involves the following procedure. For a variable of
interest, call it x,, to be concrete, a regression is run where only the basic variable and x,, are
included. The estimate on x,, is labelled the 'base’ estimate. Next a series of regressions are
run in which other variables {apart from the basic variables and X, ) are added. In particular.
ali combinations of up to three other variables are regressed. The highest and Jowest
estimates of the coefficient on x,, are collected from these regressions. A variable is
considered ‘robust’ if the high and low estirates on X, are of the same sign and both are
significant. Otherwise, the variable is considered 'fragile’. Note that all of the basic variables
are robust except for population growth,

Levine and Renelt's results are extremely instructive, They consider seven standard measures
of trade openness (including export/GDP and import’GDP) and find that all of them are
fragile in the per capita GDP growth regressions.

To interpret this results, we see from the organizing framework that their finding does not
imply that openness is unrelated to growth. What Levine and Renelt are estimating is a quasi-
reduced form of the first equation in {3-2}. That s, the accurnulation equations for A and H
have been substituted into the first equation, but actual data on K-accunulation has included.



Consequently, their results tell us that openness does not seem to have a robust relationship
with A or H. Alternatively, it could be that - by chance - the reduced form coefficient on
openness, which is equal to b.,+b,,, s zero even thought the two separate b's are non-zero.
Since actual data on K-hat is included, it is entirely possible that openness affects growth via
its impact on physical capital accurnulation.

Another way to say this is that the Levine-Renelt growth regression is testing oaly for trade-
induced. knowledge-led growth. It cannot test for trade-induced. investment-led growth. The
authors specify another regression to test for trade-induced. investment-led growth.

In particular, Levine and Renelt note that the informal justifications for including many
variables in simple growth regressions are that they may explain the investment ratio INV,
To explore this further, and 1o perform robustness tests on the many factor accumulation
regressions that have been done (see for instance Barro 1991), they undertake the same
robustness analysis for regression of the average physical capital investment to GDP ratio on
various variables. Here they find that none of the other basic variables (RGDP. GPO and
SEC) have a robust relationship with INV. nor do any of the standard fiscal policy variables
such as government consumption shares or deficit as share of GDP. Heowever, five
tradefopenness variables do have a robust relationship. These are the exports to GDP ratio.
the imports to GDP ratio, the sum of imports and exports to GDP ratio and two openness
variabies generated by Leamer (1938). The only other variable that has a robust relationship
to INV is the average number of coups and revolutions.

In commenting on this pair of results, the authors note:
"These results suggest an important two-link chain between trade and growth
through investment. Interestingly. however. the theoretical ties between
growth and trade typically seem to run through improved resource allocation
and not through higher physical investment share.”
To sum up. the Levine-Renelt findings provide strong suppert for trade-induced. investment-
led growth. They find litde evidence of trade-induced, knowledge-led growth,

Lee (1992) This paper estimated what seems to be the first cross-country growth regression
that is motivated by a complete theoretical model. In particular, the anthor presents a
theoretical neoclassical growth model of a typical developing country. The country produces
a single good under conditions of perfect competition and constant returns to scale.
Production of this good requires labour. capital and imported intermediate goods. Capital is
formed from foregone consurnption (of the single good), so imported intermediates are an
essential input into physical capital formation. This is the key mechanism linking trade
barriers and growth in his model, Domestic trade barriers raise the price of capital, reducing
the rate of return on capital formation and thereby lowering the steady-state capital stock.
The mode! does not allow for the country to be a preducer of manufactured goods, 5o it is not
formally applicable to industrialized or industrializing countries.

In his theory, Lee carcfully derives his reduced form estimating equation for growth, using a
log-linear approximation around the steady state. The independent variables in this equation
include only initial per capita income and measures of tariff barriers and the black market
premium. In his empirics. however Lee includes the dinvestment share and a proxy for



investment in human capital. His rationale for including the endogenous investment variable
in a reduced form equation is that this is a way of partially cerrecting for a potential omitted
variable bias,

The main empirical findings are that the black market premium has a statistically significant
and negative impact on growth. The point estimate on his tariff variable is negative but not
significant at 2 5% confidence level {but it is significant at the 10% level) when it appears
alone. When it appears with the black market premium, its t-statistic is minus 1.5, Including
a dummy for Sub-Saharan Africa makes the tariff variable statistically significant. This result
is hard to interpret since the Sub-Sgharan countries might be thought of as most closely
maiching the assumptions of his model.

Lee (1994) Using a simple endogenous growth medel. Lee motivates a regression equation
that includes the tatio of imported to domestic capital goods in a country's investment. He
finds that controlling for the standard Levine-Renelt growth correlates, there is a significant
and positive relationship between per capita growth and the ratio of imports in investment.

Baldwin and Seghezza (1996)  This paper presents a complete trade and growth model and
uses it to derive estimating equations.  The core economic mechanism in the model is the
link between trade barriers and the derived demand for capital. The model is dynamic. but
intuition ix boosted by first considering a static trade model. As is well known, domestic and
foreign trade barriers alter capital's rental rate by shifting the general equilibrium derived
demand for the {ixed capital stock. For instance. if the import-competing scctor is relative
intensive in its use of capital, dornestic protection raises the rental rate. If exports are also
capital intensive (this is possible with intra industry trade when traded goods - say,
manufacturcs - are capital intensive relative to nontraded goods - say, services), then foreign
barriers tend to lower the rental rate. If we relax the fixed factor supply assumption and allow
endogenous capital accumulation. trade policy cun affect investment and thereby output
growth. In a neoclassical growth framework this leads w medium-run investment and growth
effects. In an endogenous growth setup. It may have permanent growth effects.

As articulated. however, the model has mercantilist implications. Raising home barriers and
lowering foreign barriers unambiguously stimulates the demand for home capital and thereby
leads to trade-induced investment-led growth. Since this prediction does not fit the facts. the
authors add another element that has long played an important role in the rade and growth
literature, namely imported capital goods. When the price of imports and locally preduced
substitutes affect the cost of new capital, domestic protection acquires an anti-investment
aspect that counters the above-mentioned pro-investment effect. Specifically, assuming that
traded goods arc an input into capital formation. protection raises the cost of new capital
goods and thereby tends w lower the rate of return on investment. With intertemporal
optimization on consumption. this lowers the steady-state capital stock and slows growth in
the rransition. The net effect of domestic protection on growth is ambiguocus, a matter for
empirical investigation.

Note that the Baldwin-Seghezza model provides theoretical solution to the Levine-Renelt

assertion that the theoretical ties between growth and wrade typically seem to run through
improved resource allocation and not through higher physical investment share.
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Results  Growth and investment equation are derived from the model and estimated with
three-stage least squares on a cross-country sample of manufacture exporters, In essence, the
system that they estimate is the first two equations in (3-2). with A-accumulation explained
by the level of human capital and a catch-up factor (the itial gap between the country's and
the US's GDP per capita). H-formation is taken as determined by exogenous government
policy.

The authors find that domestic barriers depress investment and thereby growth. This result is
fairly robust in that it is present in a variety of sample and for 2 variety of openness proxies.
Foreign trade barriers are also found to depress investment and growth, but the effect is less
strong and much less robust to sampie and proxy changes.

Furthermore. the authors find no evidence for trade-induced, technology-led growth. In
particular, they test for this by including the trade barrier variables in the growth equation as
wel] as in the investment equation. In a variety of samples and for a variety of trade barrier
proxies. the trade variables arc insignificant in the growsh equation, yet they continue to be
significant in the investment rate equation. These empirical results are very much in line with
what Levine and Renelt obtain with OLS estimation of the individual equations. Finaily. the
authors run a true reduced-form growth regression -~ that is one in which the three last
equations in (3-2) have been substituted into the first. Results from this reduced-form
regression show that domestic and foreign trade barriers do slow growth.

Baldwin and Seghezza point out that although trade variables are never significant in the
growth equation. this cannot be taken as conclusive evidence against the hypothesis that trade
can affect the rate of technology progress. Their results are best interpreted as saying that this
sort of effect is pot stirong enough to show up in such a broad cross-section data set. The
point is that the crror term in the growth equation is almost surely not white noise in reality.
Tt includes infer alia all factors influencing technological progress except those due to the
technology gap captured by the initial Y/L variable. These omitted factors are likely to be
correlated with many of the variables jncluded in the basic regression. For instance, in many
growth models, eg Helpmas and Grossman (1991) chapter 5, the rate of knowledge
accumulation is proportional to the rate of physical capital formation. Thus with physical
capital accumulation linearly related to investment, the estimated coefficient on the
investment variable may be picking the influence of the omited knowledge creation variable,
In other words. 1t may be that there is such a close correlation between K investment and
technological progress that it is impossible to disentangle the impact of trade on innovation in
a growth eguation. A superior approach - adepted by Coe and Helpman (1995} would be to
work with & measure of technological progress such as total fagtor preductivity growth and
use time series data.

De Long and Summers (1991)  This study presents a rather exhaustive effort to establish a
firm link between equipment investment and GDP per capita growth via its effects on labour
productive growth. They argue that most growth regression. which use measures of capital
formation that do not distinguish between equipment investment and other forms such as
structures and transport equipment, are fundamentally misspecified. They point out the over
30% of the US equipment purchases were imports in 1989, so it is casy 1o suspect that trade
may affect growth especially via its impact on equipment investrment. Moreover. they find a
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strong negative corrclation between the equipment prices and growth. This suggests that one
important route by which trade affects growth is by reducing the ability of domestic
equipment manufactures ©o charge high prices.

Barro (1991) This study was very imporrant in popularizing the ad hoe approach 10 Cross-
country growth regressions. Without reference to a formal model. Barro uses data for a broad
cross-section of countries (developed and developing countries are included). he uses
ordinary least squares 1o fegress average per capita income growth from 1960 to 1985 on the
1960 per capital income level and proxies for the initial lgvel of human capital. In addition to
these main right-hand side variables, a handful of other proxies are included, viz. The
average (1960-1985) number of revolutions and coups per year. the average {1960-1985)
number of assassinations per million people per year, the average (1960- 1985) ratio of real
government consumption to GDP. and the magnitude of the purchasing power parity correct
in 1960. These proxies are intended to be measures of political stability and the degree of
govemnment intervention.

Barro's main results are simple to summarize. He finds positive, significant and very large
point estimates for the 1960 enrolment rates (human capital) and negative. significant and
moderately sized estimates for 1960 income per capita. The point estimates on ali of his
other proxics are negative and significant. Levine and Renelt (1992) replicate Barro's results
and then go on to show that Barro's results are not robust to his list of inclnded variables.
This suggests that his findings may have represerted spurious correlations between his
included variables and the omitted variable in the error term. Presumably a large number of
unreported regressions were run in order to select proxies that boosted the goodness-of-fit and
produced point estimates on the main variables that conformed 10 the author's prior beliefs. Tt
is especially suspicious that none of the 14 reporied variants on the basic growth equation
omits his rather exotic proxies for pelitical instability.

Edwards (1993) Edwards (1993) presents a survey of empirical studies of the link between
openness, trade and growth in less developed countries {LDCs). Many of the reviewed
studies involved qualitative country-studies. The evidence from these is suggestive of &
strong link between trade and growth, The quantitative studies he cites are generally only
mildly interesting since they typically revelve around the simple correlation of ¢xport growth
and GDP growth. Moreover most of these studies fail to provide a formal theoretical
framework that motivates the regressions, This makes the results difficult to interpret ina
consistent manner.

A classic example is Krueger (1978) in which simple export and growth equations are
estimated including dummies that subjectively retlect the openmess of various LDCs. Ttis
important to note that these dummies were consiructed by researchers who were fully aware
of the growth performance of the LDCs and who held very strong priors that trade
liberalization was good for growth, Morceover. the possibility that the included variables are
strongly correlated with omitted variables raises maay doubts. In any case. Krueger's findings
are that liberalization is correlated with increased exports and increased exports are correlated
with faster growth. When export growth and the liberalization dumnmies were included in the
growth regressions, the dummies were insignificant. Given the fact that both exports and
GDP are jointly endogenous. it is difficult to know how much weight to give to Krueger's
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results. Feder (1983) has the great advantage of motivating his regression with a theoretical
model. For this reason. his assumptions are explicit and he is foreed to interpret his results in
a consistent manner, He finds that export growth is significantly correlated with growth (in
31 semi-industrialized countries) controliing for the investment share and labour growth.
This can be viewed as a finding that exports are correlated with the Solow residual.

Backus, Kehoe and Kehoe (1992)  The regressions in Backus. Kehoe ané Kehoe (1992) are
loosely motivated by varlous endogencus growth theories that depend upon scale effects, but
the authors take pains 1o note that their data work is exploratory. They are looking for
statistical regularitics rather than performing hypothesis testing, They interpret their results
as suggesting directions for future research. Using cross-country data on as wide a sample as
possible {usually including both LDCs and developed countries). they find that the growth
rates of both GDP per capita and manufacturing labour productivizy are significantly related
to measures of intra-industry trade, particularly after controlling for the scaic of
manufacturing. The Backus, Kehoe and Kehoe regressions are marred by the usual
possibility of bias due to omitted variables. For instance they regress GDP per capita growth
and manufacturing productivity on one level variable (GDP or manufacturing output) and
intra-industry trade indices for all goods or enly manufactured goods. Clearly. an important
number of variables end up in the error term is such a simple specification.

Nonetbeless. this link between intra-industry trade and growth is intriguing. The combination
of this evidence on the intra-indusiry trade-growth link and De Long and Summers evidence
on the equipment prices-growth link is highly suggestive, since intra-industry trade is heavily
concentrated in manufactured goods - much of which constitutes equipment investment.
Backus. Kehoe and Kehoe find little evidence of a simple relation between GDP per capita
growth and measures of scale consistent with learning-by-doeing, human capital or research
and development. They do find a significant correlation between these variables and growth
in labour productivity in m:mufacturmo

3.2.1 Barro Regression Technique Applied to Integration and Growth

The ease of the Barro technique. and the wide acceptance of this highly questionable
empirical methodology. led to 2 large number of follow-on studies. Typically these studies
tacked on one or more variables to the original specification of the Barro regression.
Conclusions were then drawn from the sign and significance of the estimated coefficients of
the add-on variables.

De Melo, Montenegre and Panagariya (1992) One such study is De Melo, Montenegro
and Panagariya (1992). Using data for 101 countries from 1960-1985, they tack on dummy
variables for various regional integration schemes to a Barro-type regression. They find the
only regional integration scheme that influenced growth over this period was the South
African Customs Union. When the sample is split into developed and developing countries
physical capital investment {s significant for both groups but human capital only for
developing nations,

The authors interpret this as evidence that regional integration has no effect on economic
growih. As is clear from the simple reasoning in the organizing framework, this conclusion
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is erroneous. Since they run what we cal} a quasi-reduced form. the authors’ regressions test
only for integration-induced, technology-led growth. In particular. the specification of their
equation rules out consideration of integration-induced. investment-led growth, Thisis a

serious omission since evidence from Levine and Renelt (1992}, and Baldwin and Seghezza
{1996) strongly suggests that trade opening affects growth via physical capital accurnulation.

The authors come tantalizingly close to understanding their own mistake in a separate paper -
De Melo, Panagariya and Rodrik (1993). There they note that investment shares in GDp
could be higher among participants in integration schemes. Indeed De Melo, Panagariya and
Rodrik (1993} actually give evidence that if a properly specified regression had been run. they
would have found evidence that integration did boost growth. That is. they state that the
investment rate was higher in the West Europe during their integration. Moreover they note
that the same increased investment effect also accompanied the announcement of the NAFTA
negotiations.

Henrekson. Torstensson and Torstensson (1995)  In the spirit of Barro regressions, this
paper regresses per capita growth on a proxy for the human capital stock, or human capital
formation (depending upon the desired interpretation). the investment ratio, a rough proxy for
trade pelicy (the real exchange rate distortion index from Dollar (3992} and a measure of
European integration. The authors’ measure of European integration consists of a dummy that
equals 1 for members of the EU or EFTA and zero for all other countries in the world, This
is. of course. a quasi-reduced form regression that can only test for integration-induced.
technology-led growth effects.

Using data from 1976 to 1985. the authors find that the Dollar exchange rate distortion index
is always negative and significant and their Euro-durmmy is always positive and significant in
their growth equation. This is consistent with the Levine-Renelt findings that some openness
variables arc significant in the growth equation when certain regressors are omitted. but none
{including Dollar's index) have a robust relationship with growth. It would have been
interesting 1o see if the authors’ Euro-dummy had a robust relationship with growth.

On the basis of their point estimates. the authors go on to calculate that mermbership in the
EU or EFTA has added about one percentage point to members' average growth rates. They
also check for integration-induced investment-led growth by running single-equation OLS on
an investment rate equation. They find that both their Euro-dummy and the exchange rate
distortion proxy are insignificant. Indeed. only the constant and initial period GDP-per-
capital arc significant. This confirms the Levine-Renelt findings that the Dollar index is not
related to investment.

3.3 Time-Series Growth Regressions
To understand the results of this literature, it is imperative to understand the cointegration
approach. Fortunately, the basics can be illustrated with a simple example. (The results we

discuss hold much more generally, but proving this involves claborate techniques.}
Consider cointegration techniques for stochastically trended data, L.e. data thar follows
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2 random walk with a disturbance term that is normaily distributed.” Suppose that one
stochastically trended varisble x (a vasiable that is “integrated of order one” in cointegration
jargon) has a linear, long run relationship with another stochastically ended variable z. in
particular assume X = b Z + u. where u is an error term that is not stochastically trended.
Estimating this relationship on level dara for X and z yields a "super-consistent” estimate of b,
regardiess of any correlations that might exist between z and u du¢ to. say. joint endogeneity
of x and z. The idea is very simple. The univariate OLS estimate is:

o 2‘::1 :Jul

b = b+ —m (3-4)

L.
Sl e

The second term is the bias and its denominator is the sum of squared values of a
stochasticaliy trended variable. Now the expectation of this denominator gets large a5 T gets
large. For instance since z is a random walk (say without a trend), then for a tme series with
four observations, we have: 7= 0. = €, Z,= €,+€,, and z;= €;+€+€;. Now the expectation
of Bz7 is 0%(3+2+1). or more generally o T(T-+1)/2. where o is the variance of €. This
grows at a quadratic rate of T. The expectztion of the numerator, however, only grows at a
linear rate of T even if u and z are contemporaneously correlated since u is not 4 random
walk. What all this goes to say is that the second term rapidly becomes negligible as the time
series lengthens, Plainly, the formal proof and generalizations ure much more complex than
this, but the example illustrates the basic issues.

The super-consistency result seems to sweep away all the difficulties of simultaneity in
cconomic data with one fell swoop. There are a few drawbacks, however, including the fact
that standard testing of coefficients (the main goal of most econometrics) is not possible. For
another, there is no way to figure out the true nature of the long term relationship. The OLs
“b" is a ransformed correlation coefficient, and correlation does not imply causality. For
example, x and z may have a common cause that creates correlation. 50 the estimated "b”
cannot be used to say. if z were x% higher. X would be bx% higher. Cointegration does
nothing to help us with this standard problem. The notion of Granger causality can rule out
several types of relationships. The common cause relation, however, cannot be tested for
unless data for the common cause is available. This is particularly disturbing in growth
regressions since unobserved technological progress may very well be the common cause of
capital formation. intra-EC trade and output growth.

More technically, measurement errors in the time series may introduce a spurious trend in the
error term that leads the research to include variables that are not properly part of the long run
relationship but do soak up the measurement error. For instance, suppose that the French
capital stock is mis-measured due to poor quality adjustment in the price index of. say,
computers. For a growing capital stock. this measurement error is rended. Now suppose. the
true zelationship is GDP equal alpha times K, but we regress GDP on measured K and some
other rended variables such as intra-EC trade as a fraction of GDP. The correlation between

*This requirement does, of course. severely limit the types of data we ¢an consider since a
random walk has no steady state level.
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the measurement error and exira variable may generate a false conclusion that the exira
variable has a long run relationship with GDP.

Jones (1995) The simplest result from the cointegration approach is that cne cannot explain
a neatrended variable with a trended variable. Jones (1995) applies this logic o look at the
validity of simple endogenous growth models. First, Jones establishes that the US's erowth
(and of many other advanced industrial economies) has been essentially flat since the
industrial revolution. He then cstablishes that measures of R&D input - such as the number
of scientists and engineers engaged in R&D. or real R&D expenditure - are trended.
Consequently. he rejects the simple. linear production functions for knowledge that are at the
very heart of the new growth theory, The same is true of European integration and trade more
generally. Since WW-II, wrade has expanded 1.5 10 2 times faster than output in most
countrics. and European integration has progressively deepened. Despite this. European
growth rates have not risen. Thus on the face of things. neither R&D expenditure. sor
European integration can have a simple. linear relationship as suggested by trade and
endogenous growth models.

We propose one interpretation could be that govemnments. especially Buropean governments,
have used the luxury of incipient pro-growth effects to install anti-growth social programmes.
Thus, instead of showing up as higher growth rates, European integration has shown up in a
steady expansion of the social welfare state! It is certainly possible to devise a theoretical
growth model with a political economy medule that determines the level of anti-growth social
policies.

Coe¢ and Moghadam (1993) Using multi-equation cointegration techniques on French time-
series data from 1971 to 1991, Co¢ and Moghadam estimate a linear relationship among the
levels of nonfarm GDP. nonfarm hours worked, physical capital, cumulated R&D spending
and intra-EC trade as a share of EC GDP. They arrive at some conclusions such as "trade and
capital - broadly defined - account for all of the growth in the French economy during the past
two decades.”

The above diversion into cointegration econometrics may explain the one really striking result
in Coe and Moghadam. Unlike Levine and Renelt (1992). they find that an openness variable
is significant in an equation that includes physical capital. Mechanically, the most likely
explanation is that their cumulated R&D variable which grows at an approximately constant
rate, fails 1o pick up the widely-observed productivity slowdown in the 1970s. Since the
intra-EC trade share does dip down in tandem with the slowdown, the positive coefficient is
easy to account for. This suggests that Coe and Moghadam should have check for the
stability of their parameters. Since they have quarterly data. this should be feasible.

This mechanical explanation does not rule out an economic interpretation. Indeed it might be
taken as support for the openness-equipment prices-growth nexus that was suggested by De
Long and Summers {1991). Trade in Europe, including France, plays a very different role
than it does in most nations. Most EC nations are small and highly industrialized. The other
major industrialized nations - Japan and US - are large enough 1o alleviate the usual trade off
berween competition and scale economies. In Europe, domestic competition among
equipment manufacturers is minimal due to national champions and subtle trade restrictions
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that foster market segmentation. In Europe trade is necessary 10 alleviate the scale versus
competition trade off. Most of Europe's trade is with itself and most of it is in manufactured
goods. That is. intra-EC trade is more like intrastate trade in the United State.

This sort of speculation needs further empirical work. Papers such as Coe and Moghadam are
suggestive, but great caution is required in interpreting their results.

Italianer (1994) This study performs o regression using annual time-series data for the GDP
growth of the original EC6. The specification of the main regression 1% more standard than
that of Coe and Moghadam in that it regresses annual percent changes in GDP on annual
percent changes of physical capital and the labour force. In addition two openness variables
are included. The actual regression 1s:

C 22 4 067K + 1037L + 084TW, + 0767W,
(3-3)
R* = 0.78

whese W, is the sum of intra-EC6 imports and ¢xports over total EC6 trade and W, is the
surn ECS import and exports from the world over ECG GDP. The double asterisks indicate
stgnificance at the 5% level, The high r-square is noteworthy given that the regression is on
growth rates rather than levels.

In terms of our organizing framework. an important missing variable is some measure of
human capital formation. Given that the Romer {1989 results on the imporance of
cducation variables was found to be robust by Levine and Renelt (1992}, it seems quite likely
that the omitted human capital formation variable is important and therefore shows up in the
residual. Since OLS was used, one can think of the coefficients on W, and W, g 38 having
been estimated from the regression of the residuals that would have been generated from the
regression of Y hat on L hat and K hat. In terms of our growth accounting framework. this
residual should include H hat and A hat. Thus, the estimated coefficients on W and W .uq
reflect correlation with both human capital formation and productivity growth. The fact that
both partial correation coefficients are positive is very much in line with the idea that trace,
especiaily trade with advanced indostrialized cconomies. foster knowledge capital formation.
If one accepts the De Long and Summers (1991} results, the most reasonable economic
channel is via trade in goeds that constitute equipment investment, Since a larger fraction of
the EC's trade with itself than its trade with the world consists of equipment, modest support
for this can be found in the fact that the estimated coefficient on W, is larger than that on

W oans-

Given Coe and Moghadam's finding of the impertance of intra-EC trade for France, and
Backus. Kehoe and Kehee's finding about the important of intra-industry trade in general, it
seems likely that the inclusion of education variables would not alter the significance of the
intra-EC trade and general openness variables.

Coe and Helpman (1995) Using Solow residuals as proxies for the stock of knowledge, the

anthors cssentially estimate the last of the equations in (3-2) in levels rather than first
differences. As such. the paper is a direct test of the trade-induced. technology-led growth
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hypothesis. The authors note that many endogenous growth models posit a relationship
between the growth of the knowledge capital and the amount of resources deveted to
knowledge creation. Plainly this implies that the stock of knowledge should be related to the
accumulated spending on knowledge creations. Moreover, if international knowledge
spillovers are important. accumnulated foreign spending should also influence the home stock
of knowledge.

To test this, the authors construct a variable for accumulared domestic R&D spending. The
foreign accumulared R&D spending is a trade-weighted average of the accumulated R&D
variables for each natien's main trading partners. Using OLS on stochastically trended data.
the authors find that trade-weighted, accumnulated foreign R&D spending does help explain
Solow residuals. Note that the regression is cointegrated using critical values generated from
Levine and Lin (1992), but not using those of Levine and Lin (1993). From this evidence,
Coc and Helpman conclude that international knowledge spillovers are related 1 trade flows,

4. Testing for Growth Effects of European Integration

This section presents results of empirical tests for the two most likely types of growth effects
in the case of European integration: integration-induced technology-led growth and
integration-induced investment-led growth. The first is an extension of Coe and Helpman
(1995) and the second is an extension of Baldwin and Seghezza (1996).

4.1 Testing for Integration-Induced Technology-led Growth

Grossman and Helpman (1991) identify four mechanisms through which integration may
affect technology-led growth. The first invelves boosting the international spillovers of
knowledge externalities. That is, integration allows scientists in one country to learn more or
faster from advances made in other countries. The second is the reduction in the duplication
of innovations. The third is market size effect (integration enlarges the market for products
but also increases the degree of competition facing domestic innovations). The lastis a
general equilibrium effect on the reallocation of resources to the R&D sector, If any of these
mechanisms are operating in a pro-growth direction. and all else is equal, we should sec the
knowledge stock of EU members evolving at a faster pace than that of nonmembers. Using
the data and cointegration techniques in Coe and Helpman (1995), we can casily test for this
in a more formal manner than in Section 2.

The basic Coe-Helpman empirical model suggests that a couniry's knowledge stock {as
proxied by its Sclow residual and denoted as TFP for total factor productivity) is linearty
related to the vaiue of the cumulated inputs into the country's R&D sector (denoted as SP for
domestic input stock} and a trade-weighted index of the §'s corresponding to the country's
major trade partners (denoted 87, The basic hypothesis here is that there are positive but
imperfect knowledge spillovers: The extent of the imperfection between any two countries
depends negatively on the importance of their bilateral trade. The four openness-and-growth
links identified by Grossman and Helpman (1991), suggest that knowledge flows may be
influenced by other channels. Since some of these nontrade channels are surely influenced by
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European integration, we hypotheses that European Union nations may have benefitted from
S* fareign more than nonEU nations.* To test for this. we rerun the Coe-Helpman regression
including 2 multiplicative dummy for EU membership.

The first step in using these cointegration iests is to ascertain that the time series are
integrated of order one. This has already been done for us by Coc and Helpman for TFP. S°
and SF. Since the dummy does not change the time series propertics of the underlying S our
multiplicative dummy is also trended. The second step is to run the regression and check
whether the residuals are stochastically trended. If the residuals are trended. then the
extremely handy "super-consistency” vanishes since the numerator and denorminator of the
bias may grow at the same rate.

The cointcgration test statistics and the regression results are reported in Table 4-1. The first
column of the table reproduces the main Coe-Helpman regression. There, we see clearly that
foreign R&D cffort helps explain the domestic TFP level: The G7 variable is a dummy for
G7 countries: Tts positive sign indicates that these countries rely more heavily than usual on
domestic R&D. The last three columns report the same regression, on the same data.
including a slope dummy for EU members. That is, we allow EU members to have a
systematically different coetficient on the foreign R&D variable. Since the membership of
the EU changed over the sample period. we try with the EU9 (France, Germzany. Italy,
Belgium, Luxembourg. Netherlands, UK, Ireland and Denmark), the EU10 (EU9 plus Greece.
which entered in 1981}, and the EU12 (EU? plus Spain and Pormgal. who entered in 1936).
Unfortunately. the sconometrics of stochastically trended panel date is not well-developed.
We do. however. have the Levine-Lin test for whether panel data is integrated of order one.
Using this test we cannot reject the hypothesis that the errors are integrated of order one.
Since this is a necessary condition for cointegration, none of these regressions are
cointegrated according to the Levine and Lin (1993) procedure.

To interpret the results. we add the EU dummy coefficient to the SF coefficient to find out
how much EU members' TFP ievels depend upon foreign R&D. Note that in all cases. the
EU members appear to learn more from foreigners than the average country in the sample. In
the case of the EU9 and EU10. the 8% coefficient for EU members is an order of magnitude
bigger that of nonEU members. While the lack of cointegration rules out formal inferences,
we take this as weak evidence that EU membership allowed member states to enjoy a higher
level of TFP than they would have otherwise. In other words, EU membership led to
knowledge-led growth effects.

Of course, this test has little power against alternative hypotheses such as physical proximiry.
not EU membership, is the important factor. In future research, it would be interesting to try
other hypothesis. Morzover. we conjecture that inclusion of other macrosconomic variables.,
such as capacity utilization rates. may result in cointegrated relationships.

* For example, knowledge spillover could be affected by capital market integration,
currency stability, mutual recognition of professional credentials, rights of establishment,
labour mobility, cornmon standards on competition and state aids policies. etc.
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4.2 Testing for Integration-induced, Investment-led Growth

The next set of test Jooks at the hypothesis that European integration led to higher than
expected mvestment. Most studies, including Barro (1991). Levine and Renelt (1992), and
Baldwin and Seghezza (1996) find that lowering domestic trade barriers stirnulates the
investment-to-GDP raties in a broad sample of countries. Baldwin and Seghezza (1996) also
find that a lowering of foreign barriers also stimulates investment, although this finding is
mere sensitive to sample and specification changes. Of course, European integration
completely eliminated tariffs on intra-EU trade. and eliminated all tariffs in Western Europe
on indusirial goods (these account for most trade in goods). Because European nations
conduct the lion's share of their trade with each other (on average about two-thirds) we can
firmly conclude that European integration has had a pro-growth effect via the investment
channel.

However. just as the deeper-than-tariff-cutting aspects of European integration was found to
stimulate knowledge creation. it might be that such decp integration stimulated physical
capital formation. That is, it is possible that European integration stimulated investment
above and beyond the amount captured by the tariff measure used by Baldwin and Seghezza.
To ¢check for this, we rerun the Baldwin-Seghezza system including an EU dummy.

Table 4-2 reports the resuits. The first column reports Baldwin and Seghezza's findings for
their preferred specification and preferred sample. The next three columns report the result
when the system is re-¢stimated with EU6, EU9, EU10 and EU12 intercept durnmies are
included in both the growth and investment equations, It is clear that the dummies are always
insignificant at any reasonable level of confidence.

5. Summary and Directions fer Future Research

This paper looks at the available empirical evidence on the link between European integration
and European growth. It started by identifying two key economic channels through which
European integration can influence European growth. The first is via investment-led growth,
L.e. by affecting the rate of physical capital formation. Obvious examples of integration-
induced, investment-led growth are rather easy to find, g, Spain's accession-induced
investment boom in the late 1980s. In addition to this casual empiricism. most econometric
estimates find that the reduction of trade barriers promotes a higher investment rate and
thereby a higher GDP growth rate. This finding has been confirmed on both time-series and
cross-country data. To the extent that European integration has been responsible for the
elimination of tariffs on approximately a third of world trade. we can firmly conclude that
Eurepean integration has produced integration-induced. investment-led growth.

The second channel 15 via technology-led growth. Obvious examples of this are much harder
to find. in part due to intrinsic difficulty of measuring knowledge-creation. Nonetheless.
some studies have found a relationship between productivity growth and trade in general, and
productivity growth and European integration in particular. More convincing evidence for
this type of permanent growth cffect of integration will be difficuit to obtain. The
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fundamental fact is that most measures of productivity indicate that European knowledge
creation has proceeded at 2 steady {or cven falling) rate in the postwar period. European
integration, by contrast, has steadily deepened. Consequently. the two cannot be linked by a
simple linear relationship, as predicted by simple trade and endogenous growth models. This
paper suggests one solution to this conundrum. It may well be the integration would have
stimulated technology-led growth, but European governments used the luxury of these
incipient pro-growth effects to install anti-growth social programmes. Thus, instead of
showing up as steadity higher growth rates, European integration has shown up 2s a steady
expansion of the social welfare state.

Much empirical work remains undone, In particular, the seminal paper by Coe and Helpman
(1995) suggests a methodology for directly testing the long-run growth effect of integration.
Another unexploited linc of attack is the use of sectoral data. Most models of irade and
growth suggest very specific hypothesis concerning the exact mechanisms by which
integration affect growth. Thus rather than simply working with macro data, which after all
contains only a limited amount of information. test could be performed on sectoral data. For
instance, integration-induced, investment-led growth should show up much more in the
sectors most directly affected by the integration.
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Table 4-1 Coe & EU9 EU1D EUIZ
Helpman dummy dummy dummy

log 8° 0.089 0.097 0.83 0.090

G7 log §° 0.134 0.124 0.130 0.136

log S ©.060 0.010 0.026 0.026

EU9 log 87 0.153

EU10 log SF 0.120

EU12 log §F 0.089

R-square 0.56 0.67 0.65 064

Lin & Levin (1993) || 1.76 6.6 2.06 1.63

unit root tests in

panel data

The estimator is fixed effects. The dependent variable is TFP. See Coe and Helpman
{1993) for sources and exact data definitions. The Levin-Lin (1) test statistic follows a
standard normal distribution. Note that this is not a formal test of cointegration since
there is no correction for the number of included I(1) variables.
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Figure 2-1

investment-GDP Ratio: Mediterranean Enlargement
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Figure 2-2

Investment-GDP Ratio: Northeast Enlargement
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