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Abstract

Using industry level data, I find that the introduction of the Euro was associated with an increase

in the growth rate of physical investment. The magnitude of the effect ranges from three to five per-

centage points per year and is fairly robust to a variety of controls and across different sub-samples.

The effect is significant during the four years following the Euro’s introduction, but disappears by

2003. The effect appears to be equally strong for countries with high and low levels of financial

development. The effect is not stronger in industries that depend on external finance. Only when

financially dependent industries are located in countries with low financial development is the impact

of the Euro stronger. I also find suggestive evidence that the introduction of the Euro increased the

efficiency of capital allocation.
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1 Introduction

There is overwhelming evidence that following the introduction of the common currency, European

financial markets have became integrated (for a survey see Baele et al. (2004)). This paper in-

vestigates whether this integration had any effect on physical investment. I address the imbalance

between the vast literature that documents and measures financial integration and the limited lit-

erature on the real effects of this integration. Knowing whether financial integration has any real

effects is important: financial integration is not an end in itself, but rather a means to achieving

higher economic growth. The purpose of this paper is to investigate two channels through which

financial integration may lead to growth: higher investment and its more efficient allocation.

It seems to be generally accepted that financial integration will ultimately lead to growth. A

document describing the financial policy of the European Commission states that “The economic

benefits of European financial integration are beyond doubt.”(European Commission (2005 p. 5)).

However, evidence on this is scarce. The European Commission’s statement relies on indirect evi-

dence that comes from the very large “Finance and Growth” literature. This literature establishes

the link between financial development and economic growth. To the extent that financial integra-

tion facilitates financial development, financial integration will lead to growth. This argument is

used in a well cited study by Guiso et al. (2004).1 Using a number of simulations, they find that the

“growth dividend” from financial integration in Europe is substantial - especially for the currently

less financially developed countries and industries that depend on external finance.2

My strategy is to use the introduction of the Euro as a one-time increase in the degree of

financial integration. The Euro has eliminated one of the most important impediments to financial

integration: exchange rate risk. In addition, it has lowered information barriers and increased

liquidity. Therefore, the effects of the Euro can, at least in part, be interpreted as the effects

financial integration. In general, financial integration is a slow and gradual process, the effects of

which may be difficult to estimate. In contrast, the introduction of the Euro and the transformation

of the financial system that followed may provide us with enough statistical power to estimate the

effects of financial integration.

The evidence that the Euro has facilitated financial integration is extensive. Perhaps the most
1For example, in his speech evaluating the EMU Ben Bernanke cites this article.
2London Economics (2002) is another study that tries to quantify the benefits of financial integration. The authors

assume that financial integration will lead to a lower cost of capital and then they simulate the effects of the reduced

cost of capital in a macro model. They find a significant increase in GDP. The key mechanism is that a lower cost of

capital increases investment, which in turn increases GDP.
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dramatic transformation took place in the European bond market. This is documented in Pagano

and von Thadden (2004), who note that the issuance of corporate bonds more than doubled in 1999

(the year of the Euro’s introduction). In addition, they report increased liquidity in the secondary

markets as well as competition in underwriting fees.3 They also find that the European corporate

bond market allowed lower quality borrowers to enter the market with almost 50% of issues only

single A rated. Rajan and Zingales (2003) perform a simple panel data test and find that the Euro

had “an independent effect in promoting the development of arms length markets in countries that

adopted it” (Rajan and Zingales (2003, p. 157). Financial integration in equity markets means

that stocks are priced according to Euro-wide risk factors rather than local risk factors. Since the

Euro-wide risk factor is expected to be lower, the cost of capital falls (see Stulz (1999)). Hardouvelis,

Malliaropulos and Priestly (2006) find evidence of integration among the Euro zone stock markets in

the prelude to the EMU. Interestingly, they find no evidence of integration in the U.K. market. This

lends support to the notion that it was the Euro that facilitated integration.4 While the integration

of the banking markets has generally been slower than in the securities market, Cabral, Dierick and

Vesala (2002) and Gual (2004) report nearly full integration in wholesale banking. 5

The evidence that the common currency has transformed capital markets in the Euro area begs

the question of whether this transformation had an impact on physical investment. After all, the

purpose of financial integration is a financial system that channels savings to their most productive

uses at the least possible cost. It is reasonable to expect that the easy bond financing, lower cost

of equity capital and more efficient banking would relax the financing constraints of many firms

and make the net present value of many investment projects a positive one. Therefore, I test the

hypothesis that the introduction of the Euro is associated with more physical investment and its

more efficient allocation. The alternative hypothesis is that the documented financial integration

is simply a side show to the real economy as in Mork, Shleifer and Vishny (1990). Perhaps the

fury of activity in the corporate bond market financed mergers and acquisitions rather than physical

investment. This is not necessarily inconsistent with financial integration being beneficial, but it is

a different channel through which it may contribute to growth.
3Santos and Tsatsaronis (2003) also report a dramatic decline in bond underwriting fees.
4Additionally, Adjaunte and Danthine (2003) document several dimensions of equity market integration in the

EMU. Using his study of the European Exchange Rate Mechanism (EMR), Sentana (2002) predicts that the elimina-

tion of exchange rate risk will substantially reduce the cost of capital in the EMU countries.
5Additionally, Perez Salas-Fumas and Saurina (2005) find that cross border flows in banking assets increase faster in

the Euro zone than elsewhere in the world. Finally, even in retail markets, Manna (2004) finds decreasing importance

of location.
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The investment response to financial integration should not be uniform across countries and

industries. If the Euro opens the door to large and liquid financial markets, then countries with

previously low levels of financial development should benefit more than countries with already devel-

oped financial markets. Therefore, I test whether the impact of the Euro varies across different levels

of financial development. Similarly, if financial integration relaxes financial constraints in industries

that depend heavily on external finance, investment in these industries should respond more than in

industries that do not depend on external finance. I therefore test whether the impact of the Euro

varies by industry.

I use both aggregate and industry level data. The time period covers five years prior to and five

years following the introduction of the Euro. It includes countries that adopted the Euro as well as

those that did not. In my baseline specification I regress the growth rate of investment on time and

country fixed effects and on a dummy indicating the years and countries in which the Euro was used

as the official currency. The coefficient on the Euro is the difference in differences estimator of the

effect of the Euro on the growth rate of investment. Using aggregate data I find suggestive evidence

that the Euro is associated with an increase in the growth rate of investment. Using industry level

data the evidence is much stronger and shows that the Euro is associated with an increase in the

growth rate of investment of about five percentage points. This effect is fairly robust and generally

persists even after controlling for aggregate stock returns, changes in interest rates, GDP growth

and other factors. The effect is significant in the first four years following the Euro’s introduction,

but disappears in 2003.

I find that the effect of the Euro on investment does not depend on a country’s level of financial

development. This suggests that the Euro enhances the workings of financial markets in all countries

- not just in those that are financially less developed. Similarly, I find that industry’s level of

dependence on external finance does not affect the Euro’s impact. However, the impact of the Euro

on investment is higher in industries that are both dependent on external finance and are located

in countries with low initial level of financial development. In other words, dependence on external

finance matters only in countries with low levels of financial development. These results are consistent

with Guiso et al., who predict that financial integration will benefit financially dependent industries

and countries with low levels of financial development. They are also consistent with the findings of

Cleasssens and Laeven (2005) who find that higher competition in the banking industry spurs growth

in financially dependent industries, and with the findings of Aghion et al (2006) that low exchange

rate volatility generally increases growth in countries with low levels of financial development.
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The paper contributes to the growing literature that examines the real effects of the EMU (for a

recent survey see Lane (2006)). The focus of this literature has been on the Euro’s effects on trade.6

Bris, Koskinen and Nilsson (2006) is one paper that looks at the Euro’s effect on investment. They

use firm level data and find a positive and significant, albeit somewhat smaller, effect of the Euro

on investment. De Sousa and Lochard (2005) and Barr, Breedon and Miles (2003) find that the

Euro stimulated FDI within the Euro zone. However, as Barr et al. point out, more FDI does not

necessarily mean more physical investment, because FDI could simply involve a change in ownership.

Barr et al (2003) also look at the Euro’s effects on inflation, unemployment and output. They find

no significant differences between countries inside and outside of the Euro area.7

2 Data

My aggregate data include 11 Euro countries (all of the EMU minus Luxembourg) plus five Euro-

pean countries not participating in the EMU (U.K., Switzerland, Denmark, Norway and Sweden)

and three non-European countries (U.S., Canada and Australia). The time period is from 1994

through 2003, i.e. five years prior to and five years after the Euro’s introduction. The dependent

variable in both the aggregate and industry level analyses is the growth rate of real gross fixed

capital formation. The aggregate investment data are from OECD’s statistics of national accounts

in constant local currency. Aggregate data on real GDP growth and the log of GDP per capita (in

2000 U.S. dollars) come from the World Development Indicators. Aggregate real stock returns are

the difference between the logarithmic return of the local currency MSCI gross return index and

inflation. As long term interest rates I used 10 year government bond yields from the International

Financial Statistics (for Canada, Austria and Norway) and Eurostat (all other countries).

The industry level data are from the STAN database published by the OECD. STAN includes

annual industry level data for most of the OECD countries. The available information includes

production, value added, labor input and investment. Two of the countries used in the aggregate

data analysis are not included at the industry level: Ireland is missing from STAN altogether and

Switzerland lacks any investment data. The list of countries and the number of observations for

each appears in table A.I in the appendix. The industry breakdown varies across countries ranging
6See, for example, Micco, Stein and Ordonez (2003), Baldwin (2005) and Nitsch (2005).
7Blanchard and Giavazzi (2002) find that the link between national investment and savings has recently weakened

in Europe, and especially in the EMU. This confirms that the EMU countries are becoming financially integrated,

and that this integration has real effects on the choices of consumers and investors.
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from two to four digit detail of the ISIC rev. 3 classification. I use only two digit industries. The

coverage ranges from eight industries for Australia to 52 industries for Germany and Greece. The

average country has data for 34 industries.

The industry level investment is real gross fixed capital formation (STAN code GFCFK). 8 It

includes net acquisitions of new tangible assets (e.g. machinery and equipment, livestock, construc-

tions) as well as non-tangible assets (e.g. software, mineral exploration) which are intended to be

used for more than one year. It excludes acquisition of land and military outlays by government.

I drop all observations that have the growth of real investment in the top and bottom 1% of the

sample. This removes all outliers and leaves me with 4,794 valid observations. The average growth

in industry-level real investment is about 4% - not surprisingly very similar to the average growth

of aggregate investment taken from national accounts statistics.9

As a measure of industry output I use the growth rate of real value added (STAN code VALUK).

I also calculate three measures of productivity growth. Labor productivity growth is the difference

between the growth of real value added and the growth of total employment (STAN code EMPN).

The second measure of productivity growth is the difference between the growth of real value and

the growth of real net capital stock (STAN code NCAPK). I call this capital productivity growth.

Finally, multi-factor productivity growth is the difference between the growth of real value added

and the weighted average of employment and real capital stock growth. The weight on employment

growth is the labor’s share in value added (LABR/VALU). One minus the labor’s share is the weight

on the growth of real capital stock. It is important to note that the data on capital stock in STAN

have many missing observations and are currently under review by the OECD. The descriptive

statistics for all variables appear in the appendix Table A.II.

I also use a number of industry characteristics. The first is an index of dependence on external

finance (RZ) originally constructed by Rajan and Zingales (1998) and updated by Laeven, Kroszner

and Klingebiel (2005). I use the updated figures from Laeven et al. 10 It is designed to measure tech-

nological demand for external financing - it is high when an industry depends on external financing

(like drugs and pharmaceuticals) and low if an industry does not require a lot of external financing

8The exception is Great Britain, which had missing values for real capital formation (GFCFK) but non-missing

values for nominal capital formation (GFCF). I divided GFCF by the the British value added deflator of the manu-

facturing sector to create real capital formation GFCFK.
9I compare the two sources of data. The correlation coefficient between ‘grand total’ investment for each country

from STAN and aggregate investment from national accounts is 0.96.
10Rajan and Zingales’ orginial measures were constructed using data from the 1980s. Laeven et al. recalculate the

measures using data from 1980 to 1999. The two measures are highly correlated with a correlation coefficient of 0.82.
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(like tobacco). The RZ measure is available in the ISIC rev. 2 industry classification, whereas the

STAN data uses ISIC rev.3 classification. In addition, RZ is available only for manufacturing. Using

rev. 2 to rev. 3 concordance, I was able to match the RZ measure to 25 out of 52 of my industries.

The second industry characteristic is investment intensity (Inv), calculated as the share of gross

fixed capital formation in value added (GFCK/VALU in STAN codes). The third characteristic is

export intensity, calculated as the share of exports in value added (EXP/VALU in STAN codes).

The fourth characteristic is research and development intensity (R&D), calculated as the share of

R&D expenditures in value added. The R&D expenditures come from the OECD’s Science and

Technology database which uses the same industry classification as STAN. Finally, Size is measured

as total employment divided by the number of establishments. This comes from an older OECD

database entitled Structural Statistics for Industry and Services.

Finally, I gather three measures of the initial level of financial development: market capitalization

as a percent of GDP, claims of banks and other financial institutions as a percent of GDP and an

index of accounting standards. All values are averages from 1980 to 1995 and come from Demigruc-

Kunt and Levine (2001).11 While I use these measures individually, I also collapse them into a

dummy variable, LowFD, which is equal to one for the four countries that ranked in the bottom

half on all three measures of financial development. These countries are Spain, Portugal, Greece

and Italy.12

3 Empirical Results

3.1 Does the Euro lead to more investment? Aggregate Evidence

Before examining the industry level evidence I look at the aggregate investment data. While this

does not allow me to control for industry-specific business cycle fluctuations or examine how the

Euro’s effect varies across industries, it is a useful first pass at trying to understand the Euro’s effect

on investment. Table I shows average aggregate investment growth rates for EMU and non-EMU

countries before and after the Euro’s introduction.13 We see that on average, aggregate investment

grew faster before the introduction of the Euro than afterwards. The relatively high investment
11These statistics have mcap, privo and account codes in the Demigruc-Kunt and Levine dataset.
12Following the example of Andrew Rose, both the aggregate and industry data as well as the estimation programs

are available at the author’s website.
13I treat 1999 as the after the Euro period even though Greece joined only in 2001. In the regression specification

below, the Euro dummy for Greece will properly equal to one only starting in 2001.
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growth prior to 1999 is driven by the world-wide boom of the late 1990s and most likely has nothing

to do with the introduction of the Euro. Also in Table I we see that on average, investment growth

in Euro countries was somewhat lower than in non-Euro countries. It is possible that the Euro

countries typically grow slower than the non-Euro countries for reasons other than the common

currency. For example, Germany has had low investment growth for the past decade - both before

and after the Euro’s introduction.

In order to measure the effect of the Euro on investment growth, we need to evaluate the change

in investment growth in Euro countries relative to the change in the investment growth in non-Euro

countries. In other words, we need a difference in differences estimator. This estimator is obtained

by regression investment growth rate on country and year fixed effects. The year effects control for

factors that vary over time but are common across countries (e.g. the world-wide boom in the late

1990s). The country effects control for factors that vary across countries but which are constant

over time (e.g. the sluggish growth in Germany). My baseline regression can be written as follows:

Ij,t = ψj + ωt + βEuroj,t + εj,t (1)

where Ij,t is the growth rate of aggregate investment in country j in year t, ψj and ωt are country

and year effects. Euro is a dummy variable equal to one in years and countries in which the Euro is

the official currency. The coefficient of interest is β. It is the difference between the expected growth

rate of investment after and before the introduction of the Euro conditional on a typical investment

in a given country and a given year. If the Euro spurs investment, then β should be positive

and significant. I assume that the error terms εj,t are independent across countries but may be

correlated within countries over time. This addresses the possible serial correlation in residuals that

often plagues the difference in differences estimates as pointed out by Bertrand, Duflo, Mullainathan

(2004).

The results from the regression using all 19 OECD countries appear in panel a of Table II. The

coefficient on the Euro dummy is always positive but never statistically significant at the 5% level.

In specification 2, I include an interaction between the Euro dummy and the LowFD dummy which

indicates countries with a low level of financial development (Italy, Portugal, Spain and Greece). I

also include a number of macroeconomic controls. First, I include lagged GDP growth to capture

aggregate business cycle fluctuations as in the accelerator models of investment of Clark (1979) or

Acemoglu (1993).14 Second, I include lagged real aggregate stock market returns which serve both

14Since the year effects pick up common business cycle fluctuations, the lagged GDP growth picks up the country
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as a proxy for Tobin’s q as well as a financial accelerator. Third, I include lagged interest rates.

Finally, following Bris et al. I include GDP per capita. Only when the macroeconomic controls and

the interaction between the Euro and LowFD dummies are included is the coefficient on the Euro

dummy statistically significant, but then only at the 10% level.

In panel b I limit my sample to European countries. The advantage of this is that the year

effects will control specifically for European business cycle fluctuations rather than for OECD-

wide fluctuations.15 Once again, the coefficients on the Euro dummy are positive, but statistically

significant only at the 10% level when macroeconomic controls are introduced, and at the 1% level

when macroeconomic controls and the interaction term between the Euro and LowFD dummies are

introduced. In this case, the magnitude of the coefficient implies that the aggregate investment is

expected to grow 2.6 percentage points faster in countries that adopted the common currency. This

effect is remarkably similar to the 2.5 percentage point effect found by Bris et al. The coefficient

on the interaction between the Euro and LowFD dummies is always statistically insignificant,

suggesting that the effect of the Euro was the same in more and less financially developed countries.

In summary, the aggregate data evidence that the Euro has accelerated the growth in investment is

only suggestive. In the next few sections I explore the industry level data to better understand the

nature of the effect of the Euro on investment.

3.2 Does the Euro lead to more investment? Industry Evidence

The industry level panel data offer several advantages over the aggregate data. First, by including the

interactions between industry dummies and year dummies, I am able to control for industry specific

business cycles. This is important because the different industrial structure in EMU and non-EMU

countries coupled with different industry specific trends could affect the results. For example, if

non-EMU countries specialize in telecommunications, the boom and bust in that industry, which

roughly coincides with the introduction of the Euro, will bias the effect of the Euro upward. The

interactions between industry and year dummies control for any factors that vary across industry

and time but not across countries.16 Second, I am able to include interactions between the industry

level idiosyncratic fluctuations.
15In addition, focusing on European countries only may dispel concerns that Australia, Canada and the U.S. may

not be the right controls to estimate the effects of the Euro. Persson (2001) raises this problem in the context of

estimating the effects of currency unions on trade.
16Another example is the textile industry. Investment growth in the textiles industry is steadily falling. If Euro

countries specialize in textiles, the aggregate data may bias the effect of the Euro on investment downward.

8



dummies and country dummies. These interactions control all industry and country-specific factors

such as the surge in infrastructure investment in Greece prior to the 2004 Olympic games. Most

importantly, however, the use of industry level data allows me to investigate whether the Euro had

a different impact on industries that depend on external finance. If the Euro impacts only industries

that depend on external finance, aggregate data may not be able to detect a significant effect of the

Euro on investment. The baseline specification for the industry level data can be written as follows:

Ii,j,t = φi + ψj + ωt + θi,t + ηi,j + βEuroj,t + εi,j,t (2)

where Ii,j,t is the growth rate of investment in industry i, country j and year t, φi is the industry

effect, φj is the country effect, ωt is the year effect, θi,t is the industry and year effect, and ηi,j is

the industry and country effect. As with the aggregate data, I assume that the error terms εi,j,t

are independent across countries but may be correlated within countries - across industries and over

time.

As with the aggregate data, I expand the baseline specification to control for a number of macroe-

conomic factors. An investment equation should ideally contain balance sheet and cash flow vari-

ables. Unfortunately, STAN does not include any balance sheet data, and therefore I am unable to

include cash flow, cash holdings or leverage. I am also unable to calculate industry level Tobin’s

q. However, if variables such as q or cash flow vary over time and across industries but not across

countries, they are controlled for by the interactions between the industry and year dummies.17

Therefore, I include these interactions in nearly all of the specifications in this paper.

Table III shows the results. The estimate of β is always positive and mostly statistically signif-

icant. Using the full sample, shown in panel a, the coefficient is always significant at the 1% level

even after controlling for macroeconomic variables and introducing the interaction between the Euro

and LowFD. Using the European sample, shown in panel b, the coefficient is significant at the 1%

level without macroeconomic controls and at the 5% and 10% levels when macroeconomic controls

are included. The magnitude of the estimated coefficient implies that investment growth in a typical

industry is about five percentage points higher following the introduction of the Euro. Given the

average value of investment growth of 4%, I regard this effect as large and economically significant.

The effect is also about 2.5 percentage points larger than that found in Bris et. al. The difference

may be due to the fact that his firm level data includes only relatively large, publicly traded firms.

If the Euro relaxes financial constraints for predominantly small firms (an effect that Bris et al. find

17Indeed, in their firm-level study, Bris et al. use lagged industry level q rather than firm level q.
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within their sample) then the estimated impact using aggregate investment should be larger.

In order to check if the effect of the Euro on investment is robust, I re-estimate the specifications

from Table II using four sub-samples. The first sub-sample includes only non-manufacturing indus-

tries (i.e. ISIC rev. 3 codes 15 to 37). I include the macroeconomic controls in all specifications (but

omit the coefficients from the table). The statistical significance of the effect increases in both the

full and Europe only samples. The magnitude of the effect decreases somewhat, now ranging from

3.6 to 4.3 percentage points. The second sub-sample is the manufacturing sector. The coefficient are

always positive but remain statistically significant in only two of the eight different specifications.

The third sub-sample, estimated in panels e and f, excludes the U.K. The coefficients are statistically

significant at least at the 5% level in six of the eight different regressions.18

3.3 Does the impact of the Euro vary over time?

To investigate whether the effects of the Euro vary over time, I replace the single Euro dummy with

a set of five interactions between the Euro dummy and five of the year dummies, each indicating

one post-Euro year. For example, Euro ∗ Y ear2002 equals one for all EMU countries in 2002 and

zero otherwise. The baseline specification can be written as:

Ii,j,t = φi + ψj + ωt + θi,t + ηi,j + βsEUROj,t ∗ ωs + εi,j,t (3)

where s=1999, ..., 2003; and βs is the effect of the Euro in year s.

The results appear in Table IV. I show the results with and without the macroeconomic controls

and with and without the country/industry and industry/year interaction effects. All specifications

include year, country and industry dummies. It appears that the effect of the Euro is about the

same in the first four years after its introduction in 1999, but completely disappears by 2003. The

coefficients on the interaction between the Euro and year dummies are of about the same magnitude

and statistical significance between 1999 and 2002. However, the coefficients on the Euro∗Y ear2003

interaction are close to zero and always statistically insignificant. This pattern is consistent with the

Euro improving the workings of the financial system. Firms seem to have taken advantage of relaxed

financial constraints during the four years following the Euro’s introduction. It is worth noting that

the Euro’s effect on investment is permanent - I find no evidence of reversals in investment. If faster
18In addition, to these reported robustness checks I tried excluding excluding public administration, education and

health (SIC rev. 3 75, 80 and 85). The effect of the Euro is statistically significant at least at the 5% level for both full

and Europe only samples. When electrical equipment and telecommunications are excluded (SIC rev.3 30-33 and 64)

the results are significant at the 5% level for the full sample and the 5 and 10% levels with the Europe only sample.
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investment growth in Euro countries was partly a result of euphoria over the common currency, the

firms do not appear to have scaled back investment once the euphoria passed.19

3.4 Does the impact of the Euro vary across countries?

To investigate whether the effect of the Euro varies across countries, I replace the single Euro dummy

with a set of ten interactions between the Euro dummy and the ten Euro countries. For example,

Euro∗Austria equals one if the observation is for Austria and between 1999 and 2003. The baseline

specification can be written as:

Ii,j,t = φi + ψj + ωt + θi,t + ηi,j + βkEUROj,t ∗ ψk + εi,j,t (4)

where k indexes the 10 EMU countries and βk is the Euro’s effect in country k.

The results are presented in Table V. The effect of the Euro is statistically significant in most

countries whether or not I include the macroeconomic controls or year/country/industry dummy

interactions. The largest effect appears in Austria, with a magnitude ranging from 9 to 12 percentage

points. The effects are also strong and robust in France, Germany, Belgium and the Netherlands.

The effect of the Euro is significant in Spain, Italy and Greece only when macro controls are excluded.

In Finland and Portugal, the effects of the Euro appear insignificant.

If the Euro facilitates financial development, its effects should be higher in countries that are

initially less financially developed. A glance at the results suggests the opposite. The impact seems

less robust in countries with historically low levels of financial development such as Italy, Greece,

Spain and Portugal, while strong in the well developed financial markets of Germany, Belgium, the

Netherlands and France. In order to systematically investigate the variation in the Euro’s impact

across countries, I estimate another set of regressions. I interact the Euro dummy with the LowFD

dummy, which indicates Spain, Portugal, Greece and Italy. In addition, I interact the Euro dummy

with each of the three specific financial development measures (stock market capitalization, claims

of financial institutions and accounting standards).

The results are reported in Table VI. The first column show that the coefficient on the interaction

between Euro and LowFD, although negative, is not statistically significant. This means that the

difference between the impact of the Euro in more or less financially developed countries is not
19The disappearance of the impact of the Euro on investment stands in contrast with with the Euro’s effect on

trade. Both Micco, Stein and Ordoñez (2003) and Flam and Nordstrom (2003) find that the Euro’s positive effect on

trade is greater in later years than immediately following its introduction.
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statistically significant. When I interact the Euro dummy with the specific financial development

measures, the coefficients are statistically insignificant at the 5 percent level in all cases. Therefore,

I do not find evidence that the effect of the Euro varies with the level of financial development. Only

the interaction between Euro and market capitalization is statistically significant at 10 percent. The

coefficient is negative, providing suggestive evidence that the effect of the Euro is larger in countries

with a low level of stock market development.

3.5 Does the impact of the Euro vary across industries?

There is ample evidence that the effects of financial development vary across firm or industry charac-

teristics. Most notably, Rajan and Zingales (1998) show that financial development affects industries

that depend on external finance. If the Euro facilitates financial development, its effects should also

vary across industries. I examine if the Euro’s effect varies across five industry characteristics: an

index of an industry’s dependence on external finance (RZ) as constructed by Rajan and Zingales

(1998) and updated by Laeven, Kroszner and Klingebiel (2005); share of research and development

expenditures in value added (R&D); share of investment in value added (Inv); size measured as

employment per establishment (Size); and share of exports in value added (Exp). I interact these

five industry characteristics with the Euro dummy. The baseline specification can be written as:

Ii,j,t = φi + ψj + ωt + θi,t + ηi,j + βEUROj,t + γXEUROj,t ∗Xi,j + εi,j,t (5)

where Xi,j is the value of one of the five industry characteristics in industry i and country j, and

γX measures how the effect of the Euro varies with industry characteristic X.

The rationale for including the RZ measure is straightforward: if the Euro improves the workings

of financial markets, it should primarily help industries that depend on external finance. I include

the R&D measure partly because it is correlated with the RZ measure and is available for more

industries than RZ. Industries with the need for large R&D investment depend on financial markets

to finance this investment. Of course, an industry’s need for R&D does not mean that it will have

high R&D expenditures, especially if external finance is unavailable. Nonetheless, I expect the Euro

to spur investment in R&D intensive industries. Similarly, I also expect the Euro to spur investment

in investment intensive industries as measured by Inv. I also examine if the effect of the Euro

varies by size. On the one hand, it is well known that small firms tend to be financially constrained

(Gertler and Gilchrist (1994)). If the Euro improves the workings of the financial market it should

allow small firms which were previously financially constrained to invest more. On the other hand,
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Bartram and Karolyi (2004) find that the reduction in market risk following the introduction of the

Euro is greatest for large firms - hence larger firms should benefit more. In addition, the financial

integration spurred by the Euro has been more intense in equity and bond markets than in banking

(Vives (2001) and Schoenmaker and Oosterloo (2005)). Since it is primarily large firms that tap

equity and bond markets, it could again be large firms that benefit from the Euro. Therefore, how

size affects the Euro’s impact is ambiguous. Finally, I look at the effect of export intensity on the

Euro’s impact on investment. I expect export intensive industries to invest more since a common

currency reduces the cost of international trade.

The RZ measure is constant over time and across countries. For example, the RZ index is

the same for the basic metals industry in all countries. The assumption is that an industry’s

technological need for external finance does not change with time and is the same across countries.

I average the other four measures over time so that they vary only across industries and countries.

For example, the share of R&D expenditures in the telecommunications industry is different in

Germany than in Portugal, but in each case it is constant over time. I did this in part because Size

and R&D expenditures have many missing values, and by averaging over time I am able to use more

observations. I assume that average establishment size in an industry and its R&D intensity remain

constant over the ten year period.

The results are shown in table VIII. I present only the results where country/industry and

industry/year interactions and macroeconomic controls are included. As before, I estimate the

coefficient using both the full and Europe only samples. The coefficient on the interaction between

the Euro dummy and the RZ measure of financial dependence is insignificant using both samples.

This means that in general, the effect of the Euro is not greater in industries that depend on external

finance. However, when I interact the Euro ∗ RZ term with the low financial development dummy

LowFD, the coefficient on this triple interaction is positive and statistically significant using the

full sample and marginally insignificant using the Europe only sample. This suggests that the Euro

enhances investment in financially dependent industries but only in countries that are less financially

developed. This is consistent with the Euro facilitating financial development and allowing financially

dependent firms to grow faster. The magnitude of the effect is fairly small. The average value of the

RZ measure is 0.05. Multiplied by the estimated coefficient of 0.1, this implies that industries in

the less financially dependent countries that adopted the Euro (Italy, Portugal, Spain and Greece)

are expected to invest about half a percentage point more than industries in non-Euro countries.

The coefficients on the interactions between Euro and other industry characteristics are insignif-
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icant. Therefore, the Euro seems to boost investment equally in industries with various R&D and

investment intensities as well as in industries with various sizes of establishments. The coefficient on

the interaction between the Euro and export intensity Exp is also insignificant. This is somewhat

surprising since there is evidence that the Euro increased trade both within and outside of EMU

countries (Micco, Stein and Ordonez (2003), Flam and Nordstrom (2003), Baldwin (2005)). If the

Euro increases trade it should also increase investment in export intensive industries. One possibil-

ity, suggested by Bris at al., is that the common currency eliminates the possibility of competitive

depreciations and as a result export industries in weak currency countries may invest less.

3.6 Does the Euro lead to a more efficient allocation of capital?

Measuring the efficiency of investment allocation is difficult. Capital is allocated efficiently if its

marginal product is equal across all firms. The difficulty lies in measuring the marginal product of

capital and also in the presence of adjustment costs. Various approaches have been adopted in the

existing literature. Abiad, Oomes and Ueda (2004) use the dispersion of Tobin’s q as a measure of

the efficiency of capital allocation. To the extent that q measures the marginal product of capital, a

lower dispersion in q implies a more efficient allocation of capital. Galindo, Schiantarelli and Weiss

(2003) measure the marginal return to capital as the ratio of sales to capital or profits to capital,

and investigate if investment flows to firms with higher marginal return. Claessens and Laeven

(2003) consider the efficiency of investment allocation across tangible and non-tangible assets. They

find that in countries with poor property rights, firms under-invest in non-tangible assets. They

emphasize the link between property rights, financing and growth. Another approach to measuring

the efficiency of investment is in Chari and Henry (2004). They view investment as efficient when it

takes place in firms that provide the most risk sharing benefits.

In assessing the efficiency of investment, I estimate the elasticity of investment with respect to

value added and three different measures of productivity. This strategy follows that of Wurgler (2000)

and Maksimovic and Phillips (2002). Wurgler calculates the elasticity of investment with respect

to output in order to evaluate the efficiency of financial markets across countries. Maksimovic and

Phillips calculate the elasticity of investment with respect to shipments and different productivity

measures in order to evaluate the efficiency of investment allocation within conglomerates.20 These

approaches are non-structural but have the advantage of being simple, intuitive and transparent. In
20This approach is also similar in spirit to Fisman and Love (2004) who find that countries with well developed

financial markets respond to sectoral shocks better than in less developed financial markets.
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contrast, the approaches that use Tobin’s q critically depend on our ability to accurately estimate

q. In order to evaluate the impact of the Euro on investment efficiency, I estimate the elasticities of

investment with respect to value added and productivity measures before and after the introduction

of the Euro. If the Euro leads to more efficient investment, elasticities after its introduction should

be higher than before. The baseline specification can be written as follows:

Ii,j,t = φi + ψj + ωt + θi,t + ηi,j + βEUROj,t + ηQi,j,t + θQi,j,t ∗ EUROj,t + εi,j,t (6)

where Qi,j,t is either value added growth, labor, capital or multifactor growth, η is the elasticity

of investment with respect to value added growth or the three productivity measures before the

Euro. The coefficient of interest is θ. It is the difference between the elasticities before and after the

introduction of the Euro. If the Euro improves efficiency of investment, θ should be positive.

The results appear in table IX. I present the results with country/industry and year/industry

dummy interactions and macroeconomic controls included. The estimated elasticities of investment

with respect to value added is positive and significant at the 5% level. Moreover, the interaction

between the Euro dummy and the growth of value added is also statistically significant. This suggests

the elasticity has increased following the introduction of the Euro. In other words, investment

flows to industries that grow, and this tendency increased after the Euro introduction. The triple

interaction between the Euro dummy, value added growth and the LowFD dummy is insignificant,

suggesting that the elasticity does not increase by more in countries with previously low levels of

financial development. The elasticities with respect to multifactor, labor and capital productivities

are always positive, but not statistically significant. The interaction between the Euro dummy

and labor productivity growth is significant, which is consistent with the hypothesis that after the

introduction of the Euro investment tended to flow to industries with higher labor productivity

growth.

4 Conclusion:

I find evidence that the introduction of the Euro is associated with a significant increase in the

growth rate of physical investment. While investment growth fell everywhere after 1999, a typical

industry in the Euro area reduced investment growth by about four percentage points less than in

non-Euro countries. This suggests that the well documented transformation of financial markets in

the EMU has real effects on resource allocation. The evidence supports the predictions that financial
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integration will lead to a substantial “growth dividend.” This should give further impetus to financial

integration efforts as outlined by the financial policy of the European Commission and the ECB.

The result also suggests that higher investment growth may be expected for future members of the

EMU - a factor that may be important when considering the decision of whether or when to adopt

the common currency.

The effect of the Euro does not appear larger in countries with previously low levels of financial

development. The Euro seems to enhance investment growth in all Euro countries, even those with

already well developed financial markets. In general, the Euro’s impact in not greater in industries

that depend on external finance. Only when these industries are located in countries with low

financial development is the impact of the Euro stronger.

The Euro’s impact on investment may not be the result of better functioning financial markets.

An alternative interpretation is that firms increased investment because they expected their earnings

to grow with increased trade. While this may be part of the explanation, there are at least three

strikes against it. First, I find no evidence that export-intensive industries increased their investment

more than other industries. Second, I do find that in less financially developed countries, the Euro

had a bigger impact in industries that depend on external finance. This suggests that the Euro’s

impact had something to do with financial markets rather than trade. Finally, Bris, Koskinen and

Nilsson (2004) find that expected earnings of companies in the Euro area did not increase following

the Euro’s introduction.

I find suggestive evidence that the introduction of the Euro increased the efficiency of capital

allocation. Integrated financial markets are more competitive, and hence should force financial

institutions to identify and finance only the most productive investment opportunities. Indeed,

there is evidence that competition in the financial sector in Europe has intensified (see for example

Galati and Tsatsaronis (2003)). I find that the link between investment and output growth and

between investment and labor productivity became somewhat tighter after the Euro’s introduction.

At the same time, it is important to note that contemporaneous output or productivity growth may

not capture the true marginal product of capital. Therefore, better measures of the efficiency of

capital allocation need to be used in future research.
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Table I

Aggregate investment growth before and after the Euro

Aggregate investment growth is the annual growth rate of real aggregate gross fixed capital formation. The non-
Euro countries are Australia, Canada, Denmark, Sweden, the United Kingdom and the United States. The Euro
countries include Austria, Belgium, Finland, France, Germany, Greece, Ireland, Italy, the Netherlands, Portugal and
Switzerland.

All pre-Euro post-Euro
Years (‘93-‘98) (‘99-‘03)

All Countries
Mean 0.041 0.058 0.025
Median 0.042 0.055 0.029
St.Dev. 0.049 0.045 0.047
No. Obs. 190 95 95

non-Euro Countries
Mean 0.043 0.066 0.020
Median 0.045 0.064 0.014
St.Dev. 0.048 0.038 0.046
No. Obs. 80 40 40

Euro Countries
Mean 0.040 0.052 0.028
Median 0.039 0.041 0.035
St.Dev. 0.049 0.048 0.048
No. Obs. 110 55 55
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Table VI
Does the impact of the Euro vary across countries?

The dependent variable is the growth rate of real investment. Euro is a dummy variable equal to one for years and
countries in which the Euro is used as the official currency. All specifications include year, country and industry fixed
effects. Macroeconomic controls include lagged aggregate stock returns, lagged GDP growth, lagged interest rates,
and per capita GDP. T-statistics calculated using robust and country “clustered” standard errors are in parentheses.
A * and ** indicate significance at the 10, 5 and 1 % levels.

Panel a: Full Sample Panel b: Europe Only

(1) (2) (3) (1) (2) (3)

Euro*Austria 0.111*** 0.117*** 0.102*** 0.090*** 0.121*** 0.092***
7.93 7.24 6.57 6.64 6.08 4.41

Euro*Belgium 0.060*** 0.050*** 0.037** 0.067*** 0.055*** 0.029
4.21 3.54 2.57 3.75 3.05 1.74

Euro*Germany 0.086*** 0.089*** 0.067*** 0.093*** 0.093*** 0.053***
6.69 6.75 4.21 5.68 5.82 3.51

Euro*Spain 0.064*** 0.048*** 0.032 0.070*** 0.052*** 0.033
4.96 3.82 1.75 4.32 3.08 1.14

Euro*Finland 0.011 0.014 0.026 0.019 0.019 0.035
0.80 0.83 0.91 1.05 0.86 0.76

Euro*France 0.110*** 0.106*** 0.079*** 0.116*** 0.107*** 0.063***
8.44 8.90 4.28 7.10 7.20 2.95

Euro*Greece 0.060*** 0.067*** 0.048 0.062*** 0.067*** 0.057
4.93 5.27 1.58 3.93 3.87 1.45

Euro*Italy 0.056*** 0.045*** 0.019 0.063*** 0.049*** 0.018
3.97 3.14 0.96 3.57 2.62 0.96

Euro*Netherlands 0.032** 0.035** 0.032*** 0.038** 0.037* 0.025
2.42 2.29 2.80 2.30 1.85 1.34

Euro*Portugal -0.002 -0.024 -0.016 0.003 -0.021 -0.009
-0.15 -1.58 -0.91 0.17 -1.04 -0.37

Macro Controls No No Yes No No Yes
Country*Industry No Yes Yes No Yes Yes
Year*Industry No Yes Yes No Yes Yes

R-squared 0.130 0.313 0.314 0.128 0.323 0.325
N 4794 4794 4794 4138 4138 4138
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Table VIII
Does the impact of the Euro vary by industry characteristics?

The dependent variable is the growth rate of real investment. Euro is a dummy variable equal to one for years and
countries in which Euro is used as the official currency. RZ is a measure of industry dependence on external finance
constructed as in Rajan and Zinglaes (1998) by Laeven, Kroszner and Kleingebiel (2005). RD, Inv and Exp are
the shares of R&D expenditures, investment and exports in value added. LowFD is a dummy variable that equals
one for Greece, Italy, Spain, and Portugal. All specifications include country, year and industry fixed effects and
the interactions between industry and year effects, and industry and country effects. Each specification also includes
macroeconomic controls: lagged real aggregate real stock returns, lagged GDP growth, lagged interest rates and per
capita GDP. T-statistics calculated using robust and country “clustered” standard errors are in parentheses. A *, **
and *** indicate significance at 10, 5 and 1 % levels.

Panel a: Full sample

(1) (2) (3) (4) (5) (6) (7) (8)

Euro 0.056* 0.056* 0.068*** 0.066*** 0.061** 0.060** 0.084*** 0.068**
1.83 1.81 3.14 3.02 2.18 2.20 4.15 2.59

Euro*RZ 0.035 0.004
0.67 0.09

Euro*RZ*LowFD 0.102**
2.25

Euro*RD -0.001 -0.000
-0.33 -0.21

Euro*RD*LowFD 0.006
0.91

Euro*Inv -0.042 -0.039
-0.75 -0.77

Euro*Inv*LowFD -0.009
-0.12

Euro*Size -0.000
-0.42

Euro*Size*LowFD -0.000
-1.16

Euro*Exp*LowFD -0.003
-0.48

Euro*Exp*LowFD 0.012
0.74

R-Squared 0.283 0.284 0.373 0.373 0.278 0.278 0.355 0.278
Number of obs. 1654 1654 1679 1679 4719 4719 2688 2646
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(Table VIII con’d) Panel b: Europe only

(1) (2) (3) (4) (5) (6) (7) (8)

Euro 0.048 0.049 0.062*** 0.057*** 0.052 0.052 0.084*** 0.064*
1.14 1.14 3.17 2.99 1.53 1.55 4.15 1.76

Euro*RZ 0.033 0.008
0.73 0.17

Euro*RZ*LowFD 0.079
1.69

Euro*RD 0.000 0.001
0.35 0.87

Euro*RD*LowFD 0.011***
2.61

Euro*Inv -0.027 -0.031
-0.47 -0.60

Euro*Inv*LowFD 0.009
0.14

Euro*Size -0.000
-0.42

Euro*Size*LowFD -0.000
-1.16

Euro*Exp -0.003
-0.49

Euro*Exp*LowFD 0.011
0.87

R-squared 0.293 0.293 0.395 0.396 0.293 0.293 0.355 0.286
Number of obs. 1438 1438 1462 1462 4133 4133 2688 2332
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Table IX
Does the Euro lead to more efficient investment?

The dependent variable is the growth rate of real investment. Euro is a dummy variable equal to one for years and
countries in which Euro is used as the official currency. LowFD is a dummy variable that equals one for Greece, Italy,
Spain, and Portugal. All specifications include country, year and industry fixed effects and the interactions between
industry and year effects, and industry and country effects. Each specification also includes macroeconomic controls:
aggregate stock returns, lagged GDP growth, lagged interest rates, lagged change in interest rates and per capita
GDP. T-statistics calculated using robust and country “clustered” standard errors are in parentheses. A *, ** and
*** indicate significance at 10, 5 and 1 % levels.

Panel a: Full sample

(1) (2) (3) (4) (5) (6) (7) (8)

Euro 0.045** 0.045** 0.043 0.044* 0.051*** 0.050*** 0.040 0.041
2.58 2.55 1.68 1.78 2.63 2.63 1.48 1.54

Value Added 0.196** 0.196**
2.18 2.18

Value Add.*Euro 0.146** 0.176**
2.17 2.00

Value*Euro*LowFD -0.210
-1.09

Multi. Prod. 0.210 0.209
1.68 1.65

Multi. Prod.*Euro 0.024 0.002
0.17 0.02

Multi.*Euro*LowFD 0.276
0.71

Labor Prod. 0.091 0.091
1.19 1.19

Labor Prod.*Euro 0.151** 0.175*
2.06 1.82

Labor*Euro*LowFD -0.096
-0.57

Capital Prod. 0.237 0.238
1.55 1.56

Cap. Prod.*Euro -0.028 -0.036
-0.22 -0.28

Cap.*Euro*LowFD 0.120
0.34

R-squared 0.293 0.293 0.574 0.575 0.292 0.292 0.577 0.577
No. Obs. 4540 4540 1281 1281 4359 4359 1283 1283
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(Table IX con’d) Panel b: Europe only

(1) (2) (3) (4) (5) (6) (7) (8)

Euro 0.039 0.039 0.043 0.044* 0.043 0.043 0.040 0.041
1.70 1.68 1.68 1.78 1.80 1.79 1.48 1.54

Value Added 0.210** 0.209**
2.21 2.21

Value Add.*Euro 0.156** 0.184**
2.15 2.01

Value*Euro*LowFD -0.203
-1.05

Multi. Prod. 0.210 0.209
1.68 1.65

Multi. Prod.*Euro 0.024 0.002
0.17 0.02

Multi.*Euro*LowFD 0.276
0.71

Labor Prod. 0.112 0.112
1.41 1.41

Labor Prod.*Euro 0.144* 0.168
1.89 1.69

Labor*Euro*LowFD -0.098
-0.57

Capital Prod. 0.237 0.238
1.55 1.56

Cap. Prod.*Euro -0.028 -0.036
-0.22 -0.28

Cap.*Euro*LowFD 0.120
0.34

R-squared 0.310 0.310 0.574 0.575 0.308 0.308 0.577 0.577
No. Obs. 3962 3962 1281 1281 3805 3805 1283 1283
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Table A.1
The number of observations and investment by country

The number of observations is the number of non-missing observations for investment growth. The number of industries
is the number of industries for which the country has at least one observation. The number of years is the number of
years for which the country has at least one observation.

No. of No. of No. of Investment
Country Observations Industries Years Growth

Australia 64 8 8 0.066
Austria 490 50 10 0.035
Belgium 167 17 10 -0.003
Canada 352 36 10 0.057
Denmark 245 34 8 0.077
Finland 467 49 10 0.049
France 168 19 9 0.033
Germany 474 52 10 -0.000
Greece 404 52 8 0.102
Italy 180 18 10 0.038
Netherlands 333 36 10 0.035
Norway 426 47 10 0.066
Portugal 126 16 8 0.038
Spain 171 19 9 0.059
Sweden 169 20 10 0.043
United Kingdom 318 44 8 0.033
United States 240 30 8 0.051

Total 4,794 52 10 0.046
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Table A.2
Descriptive statistics

Investment growth is the growth of real gross fixed capital formation (STAN code GFCFK). Value added growth is the
growth of value added (STAN code VALUK). Multifactor productivity growth is is the difference between the growth
of real value added and the weighted average of employment and real capital stock growth. The weight on employment
growth is the labor’s share in value added (LABR/VALU). One minus the labor’s share is the weight on the growth of
real capital stock. Labor productivity growth is the difference between the growth of real value added and the growth
of total employment (STAN code EMPN). Capital productivity growth is the difference between the growth of real
value and the growth rate of real net capital stock (STAN code NCAPK). RZ is the index of dependence on external
finance as constructed by Rajan and Zingales (1998). R&D is research and development intensity, calculated as share
of R&D expenditures in value added. Inv is investment intensity, calculated as share of gross fixed capital formation
in value added (GFCK/VALU in STAN codes). Size is total employment divided by the number of establishments.
Exp is export intensity, calculated as the share of exports in value added (EXP/VALU in STAN codes).

Variable Mean St.Dev. Median Min Max No.Obs.

Investment Growth 0.046 0.205 0.040 -0.739 0.837 4794

Value Added Growth 0.030 0.102 0.024 -1.218 1.511 4540

Multifactor Prod. Growth 0.014 0.105 0.005 -0.680 1.415 1281

Labor Prod. Growth 0.025 0.105 0.014 -0.937 1.377 4359

Capital Prod. Growth 0.004 0.115 -0.005 -1.146 1.560 1283

RZ 0.082 0.370 -0.040 -1.140 0.720 1654

R&D 6.160 9.319 2.300 0.000 89.100 1679

Inv 0.218 0.189 0.167 0.003 2.063 4719

Size 70.67 202.21 18.02 0.83 2938.80 2668

Exp 1.309 1.945 0.919 0.000 19.348 2646

33


