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Abstract

I find that the introduction of the Euro was associated with an increase in the growth rate of

physical investment of about five percentage points. The evidence is robust to a variety of controls

and robustness checks. The effect of the Euro on investment is strongest immediately following its

introduction in 1999, and tapers off by 2003. The effect appears to be equally strong for countries

with high and low levels of financial development. The effect is stronger in industries that depend

on external finance. I find no evidence that the introduction of the Euro increased the efficiency of

capital allocation.



1 Introduction

There is overwhelming evidence that European financial markets are becoming more integrated, and

that a great deal of this integration has been facilitated by the common currency (for a survey see

Baele et al. (2004) or Cappiello et al. (2005)). However, evidence that this integration has any

real effect on resource allocation is scarce. Economists expect that financial integration will lead

to more investment and to a more efficient allocation of capital. More investment is expected as a

result of the lower cost of capital. More efficient allocation of capital is expected because integrated

financial markets should be better at identifying investment opportunities. Financial integration is

not an end in itself but rather a means to achieve higher economic growth. Greater investment and

its more efficient allocation are the two principal channels through which financial integration will

lead to growth. The purpose of this paper is to investigate these two channels. Specifically, I ask

whether the introduction of the Euro led to more investment and to its more efficient allocation.

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

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

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

evidence, the European Commission points to two studies. The first study is London Economics

(2002) which simulates the effects of the reduced cost of capital in a macro model and finds a

significant increase in GDP. The key mechanism is that a lower cost of capital increases investment,

which in turn increases GDP. The second study is Guiso et al (2004), who try to quantify the

effect of financial integration on growth. They argue that financial integration facilitates financial

development for the less financially developed countries. They draw on the large “finance and

growth” literature that established a positive link between financial development and growth.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. Guiso et al. are,

however, silent on the exact channels through which financial integration affects growth.

My strategy is to look at the two channels through which financial integration is expected to

lead to growth. My approach is therefore more structural than that of the two studies above. If

financial integration does not lead to either more investment or to its better allocation, then there

is little hope for financial integration to lead to growth through other channels. Another aspect

of my strategy is to use the Euro’s introduction as a one-time increase in the degree of financial

integration. Financial integration is normally a gradual process, but the introduction of the Euro is
1Levine (2005) provides a comprehensive survey of this literature.
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an event which may provide the statistical power to estimate its effects. The adoption of the common

currency has eliminated exchange rate risk, lowered information barriers and increased liquidity in

financial markets. Since the Euro facilitates financial integration, I ,in part, interpret its effects as

the effects of financial integration.

I use panel data on 27 industries in 17 countries for ten yeas. 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, country and industry fixed effects and 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. I

find that the Euro is associated with an increase in the growth rate of investment of about five

percentage points. This effect is extremely robust and persists even after controlling for aggregate

stock returns, changes in interest rates, GDP growth and other factors. The effect also appears to

be greatest immediately following the Euro’s introduction in 1999 and then gradually declines.

The impact of the Euro on investment should not be uniform across countries and across indus-

tries. 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 that already had developed

financial markets. I find that the impact of the Euro is no greater in countries with previously

low levels 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. Thus, one of the

main predictions of Guisso et al that the growth dividend will be larger in financially less developed

countries is not supported by my findings of the Euro’s effect on investment.

The impact of the Euro also varies by industry. Financial integration particularly benefits finan-

cially constrained firms or firms which depend heavily on external finance. If these characteristics

vary across industries, then the Euro’s impact should also vary across industries. I use a number of

industry characteristics including an index of dependence on external finance, average establishment

size, investment, R&D and export intensities. I find that the Euro’s impact is greater in industries

that depend on external finance - evidence consistent with the Euro facilitating financial develop-

ment, and with the prediction of Guisso et al that financially dependent industries benefit most from

financial integration.

I find no evidence that the Euro has led to a more efficient allocation of capital. I do find that

investment tends to flow to industries with high multifactor and capital productivity growth. This
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tendency, however, does not change after the introduction of the Euro. This is inconsistent with the

hypothesis that the Euro and the associated financial market integration will improve the efficiency

of capital allocation.

My paper is closely related to Bris, Koskinen and Nilsson (2005) who show that after 1999,

firms in Euro countries invested more than firms in non-Euro countries. The difference is that I use

sectoral instead of firm-level data, and that in addition to investigating the effect of the Euro on

investment, I examine the Euro’s effect on the efficiency of investment. Also, while they focus on

the difference between the effect of the Euro in weak and strong currency countries, I emphasize

the variation of Euro’s effect according to different levels of financial development and industry

dependence on external finance. My results confirm those of Bris et. al. that the Euro has led to a

substantial increase in investment.

Another paper on real effects of the Euro is Blanchard and Giavazzi (2002) who 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 choices of consumers and investors.

I also build on the literature documenting the financial integration in Europe and the role played

by the common currency in facilitating this integration. For example, Sentana (2000) and Hardou-

velis, Malliaropulos and Priestly (2000) find that financial integration leads to a lower cost of capi-

tal. It is reasonable to ask if the lower cost of capital had any real effects and spurred investment.

Similarly, the boom in corporate bond issuance reported by Pagano (2004) or the reduction in un-

derwriting fees reported by Santos and Tsatsaronis (2003) is expected to allow firms to raise more

funds for investment. In addition, the competition and shifts in portfolio allocation as reported by

Adam et al. (2002) p. 36-37 would lead investment to its most productive use. Whether these

developments led to higher and more efficient investment is the subject of this paper.

2 Data

I use data 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. I use data on 10 Euro and 7 non-Euro countries. Of the Euro countries

Ireland is excluded because it is not available in STAN, and Luxembourg is excluded because it

has no data on investment. Also excluded due to insufficient investment data are New Zealand and
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Japan. The list of countries and the number of observation for each country appears in table A.1 in

the appendix. The industry breakdown varies across countries ranging from two to four digit detail

of the ISIC rev. 3 classification. In order to form a sample of independent observations I use only

non-overlapping industries. For example, if I include Transport Equipment (ISIC 34-35) I do not

include Motor Vehicles (ISIC 34) because it is contained within. Since the industry detail varies

across countries and across different sectors, I choose a combination of two digit industries so that I

maximize the number of observations. The list of industries and the number of observations appears

in table A.2 in the appendix.

The dependent variable throughout this paper is the growth rate of real gross fixed capital for-

mation (STAN code GFCFK). 2 It includes net acquisition of new tangible (e.g. machinery and

equipment, livestock, constructions) as well as non-tangible assets (e.g. software, mineral explo-

ration) which are intended to be used for more than one year. It excludes acquisition of land and

military outlays by government. Table I shows the descriptive statistics of investment growth for the

entire sample as well as the breakdown by Euro vs. non-Euro country and pre-Euro vs. post-Euro

years. For the entire sample average investment growth was 4% per year with the median growth

of 3.6%. There are 3,790 observations on investment growth in the entire sample. On average,

investment grew faster in the pre-Euro years than in post-Euro years and it grew faster in Euro

countries than in non-Euro countries.

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 rate 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.3.
2The 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.
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I also use a number of industry characteristics. The first is an index of dependence on external

finance (RZ) as constructed by Rajan and Zingales (1998). It is designed to measure technological

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

(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 11 out of 27 of

my industries. The second industry characteristics 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 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. The mean values of

each industry characteristic for each industry appear in the appendix Table A.2.

Finally, I include a number of macroeconomic variables. Aggregate stock returns are logarithmic

returns of the dollar MSCI price index for each country. Real GDP growth and the log of GDP per

capita (in 2000 U.S. dollars) come from the World Development Indicators. 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).

3 Estimation

3.1 Does the Euro lead to more investment?

My goal is to measure the effect of the common currency on investment. We see in Table I that

average investment growth before the Euro’s introduction was lower than in the years after. It is

possible that the high investment growth prior to 1999 was driven by the world-wide investment

boom of the late 1990s and that the decline in investment afterwards had nothing to do with the

Euro’s introduction. Clearly, investment is in large part driven by business cycles. Also, in Table I

we see that on average, investment growth in Euro countries was lower than in non-Euro countries.

It is possible that the Euro countries typically invest less that the non-Euro countries. For example,
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Germany has had a 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 the 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. The panel nature of

my data is ideally suited for this task. First, I include fixed year effects to control for factors that

vary over time but which are common across countries (e.g. the world-wide investment boom in the

late 1990s). Second, I include country fixed effects to control for factors that vary across countries

but which are constant over time (e.g. the sluggish investment growth in Germany). Finally, I

include industry effects to control for the fact that some industries (e.g. telecommunications) grow

faster than others. The baseline specification is as follows:

Ii,j,t = φi + ψj + ωt + βEuroj,t + εi,j,t (1)

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

are industry, country and year fixed effects, and 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, year and industry. If the Euro

spurs investment, then β should be positive and significant. I assume that the error terms εi,j,t are

independent across countries but may be correlated within countries - across industries and 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).

I expand the baseline specification to control for a number of macroeconomic factors that typically

appear in investment equations. First, I include lagged GDP growth to capture aggregate business

cycle fluctuations as in accelerator models of investment of Clark (1979) or Acemoglu (1993). Second,

I include aggregate stock market returns which serve both as a proxy for Tobin’s q as well as a

financial accelerator. Third, I include lagged interest rates and lagged changes in interest rates.

Finally, following Bris et al. I include GDP per capita. 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 q. However, if variables such as q or cash flow vary over time

and across industries but not across countries, they could be controlled for by including interactions
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between the industry and year dummies.3 Therefore, I include these interactions in nearly all of the

specifications in this paper. Including the interactions controls for other industry and year specific

factors, e.g. the plunge in investment in telecommunications in 2002. To control for all industry

and country specific factors (e.g. the surge in infrastructure investment in Greece prior to the 2004

Olympic Games) I include the interactions between industry and country dummies.4

Table II shows the results. The first column shows the estimates of equation (1). The estimate of

β is positive and statistically significant. It shows that investment growth in countries that adopted

the Euro is 6.7 percentage points higher than it would have been otherwise. Given the average value

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

also about 4 percentage points larger than that found in Bris et. al. In specification (2) I control

for the macroeconomic variables: aggregate stock returns, lagged interest rates, lagged changes in

interest rates, lagged log of GDP per capita and lagged GDP growth. With these controls the

magnitude of β drops somewhat but remains statistically and economically significant.

In specifications (3) and (4) I include interaction terms between the year and industry dummies.

The coefficient on the Euro dummy remains statistically significant and of similar magnitude. The

magnitude drops when macroeconomic controls are added, but the coefficient again remains statis-

tically and economically significant. The inclusion of the interaction terms increases the R-squared

to 0.12. In specifications (5) and (6) I include interaction terms between the industry and country

dummies. The results regarding the effect of the Euro remain unchanged. The same is true when

both sets of interactions are included.

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

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

industries (i.e. ISIC rev. 3 codes 15 to 37). I include only the specifications with macroeconomic

controls. The effect of the Euro remains highly statistically significant with a magnitude ranging

from 5.3 to 9.6 percentage points. The second sub-sample is the non-manufacturing sector. The

effect is again statistically significant with a magnitude of around 6.5 percentage points as shown

in panel b. The third sub-sample, estimated in panel c, excludes the three non-European countries

(Australia, Canada and the U.S.) from the sample. Once again, I find the effect of the Euro statis-

tically significant and of a similar magnitude as before. Finally, in panel d I eliminate observations

that fall into the top and bottom one percent of observations of investment growth. This eliminates
3Indeed, in their firm-level study, Bris et al. use lagged industry level q rather than firm level q.
4I can not include the interaction between the year and country dummies as these would be perfectly collinear

with the Euro dummy.
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any outliers. The magnitude of the effect of the Euro now appears somewhat smaller - around 4.2

percentage points - but the t-statistics are much higher. Clearly, the elimination of extreme values

of investment growth improved the precision of my estimates. In addition, to these four reported

robustness checks I tried excluding U.K., excluding electrical equipment and telecommunications

(SIC rev.3 30-33 and 64), excluding public administration, education and health (SIC rev. 3 75, 80

and 85). In all cases the effect of the Euro remains both statistically and economically significant.

3.2 Does the impact of the Euro vary over time?

I examine if the effects of the Euro are different in different years. Instead of including one Euro

dummy as in equation (1), I include a set of five interactions between the Euro dummy and five

dummies, each indicating one of the five post-Euro years. 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 + βsEUROj,t ∗ ωs + εi,j,t (2)

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 or without the country/industry and industry/year interaction terms. All specifications

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

immediately following its introduction in 1999. The coefficient on the Euro ∗ Y ear1999 dummy is

robustly significant and ranges in magnitude from 8.6 to 9.8 percentage points. The effect is also

robustly significant in 2000, but the magnitude of the effect is somewhat smaller, ranging from 6 to

6.8 percentage points. The effects of the Euro in 2001 and in 2002 are significant at five percent when

macro controls are not included, but only at ten percent when macro controls are included. In 2003,

the effect of the Euro is statistically insignificant. Euro-area firms invested more than non-Euro area

firms in 1999 and 2000, perhaps even in 2001 and 2002. However, by 2003 investment growth in the

Euro area is no greater than in the non-Euro countries.

The gradual decline in the impact of the Euro on investment growth 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 the

Euro’s introduction. The immediate impact of the Euro is consistent with a rapid transformation

of financial markets in the Euro countries. Perhaps the elimination of exchange rate risk and the

instant emergence of booming corporate bond market spurred investment immediately following the
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Euro’s introduction. I find no evidence of reversals in investment. While investment growth in Euro

countries slows after 1999 it never turns negative. Thus, the the Euro’s initial effect on investment

is permanent. If the nearly 10 percentage points larger 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 had passed.

3.3 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 + βkEUROj,t ∗ ψk + εi,j,t (3)

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 and France with a magnitude ranging from 9.9 to

11.8 percentage points. The effects are also strong and robust in Germany, Belgium, Spain and the

Netherlands. In Portugal the effect is significant only at the 10% level when macroeconomic controls

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

excluded. In Finland, the effect of the Euro appears insignificant.

If the Euro facilitates financial development in the less financially developed countries, its effect

should be higher in those countries. Euro countries with historically low levels of financial devel-

opment should experience higher growth than countries with historically well developed financial

markets. The last three columns of Table V show three measures of financial development. This

data comes from Demigruc-Kunt and Levine (2001) and includes market capitalization as a percent

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

counting standards. All values are averages from 1980 to 1995.5 Comparing the estimated effects

of the Euro on investment and the characteristics of the financial systems prior to the EMU, there

does not appear to be a systematic relationship. If anything, the effect of the Euro appears to be

smaller in countries that are less financially developed. For example, the effect of Euro is less robust
5These statistics have mcap, privo, account codes in the Demigruc-Kunt and Levine dataset.
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in Italy, Greece and Portugal all of which rank in the bottom half on all three measures of financial

development.

In order to systematically investigate the variation in the Euro’s impact I estimate another set

of regressions. I create 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. I interact the LowFD dummy with the Euro dummy. In addition, I

interact the Euro dummy with each of the three specific financial development measures. Given

that there are only ten EMU countries in my data, the Euro dummy and each of the interaction

terms are highly correlated. For example, the correlation coefficient between the Euro dummy and

the interaction between the Euro and accounting standards is nearly 0.99. Therefore, it may be

difficult to estimate how the effect of the Euro varies with financial development measures.

The results are reported in Table VI. The first two columns show that the coefficient on the

interaction between Euro and LowFD is not statistically significant. This means that the difference

between the impact of the Euro in more or less financially developed countries is not 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. However,

this may be due to high colinearity rather than to the absence of structural differences. Only the

interaction between Euro and market capitalization is statistically significant at 10 percent when

country/industry and year/industry interactions are excluded. 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.

3.4 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. Similarly to the previous two subsections, I replace the Euro dummy with

a set of 27 interactions between the Euro dummy and an industry dummy indicator. For example,

Euro ∗ Agriculture equals one if the observation is for agriculture in years and countries in which

the Euro is the official currency. The baseline specification can be written as:

Ii,j,t = φi + ψj + ωt + βiEUROj,t ∗ φi + εi,j,t (4)
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where βi is the effect of Euro on investment in industry i.

Table VII shows the results. I present only results with the macroeconomic controls included and

with or without country/industry and industry/year interaction terms. It appears that the effect of

the Euro varies greatly across industries. This is especially true when I include the country/industry

and industry/year interactions. Of the 27 industries, the effect is significant in 12 industries when

interactions are excluded and 7 when interactions are included.6 Looking at the specification when

country/industry and industry/year interactions are included, the effect of the Euro appears par-

ticularly large in non-energy mining, machinery and equipment, electrical and optical equipment,

finance, and transport and storage.

I examine the above effects in a systematic way by considering five industry characteristics: an

index of industry’s dependence on external finance constructed by Rajan and Zingales (1998) (RZ),

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 so that I can

estimate how the Euro’s impact varies with each characteristics. The baseline specification can be

written as:

Ii,j,t = φi + ψj + ωt + 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 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.7 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
6When macroeconomic controls are excluded the number of significant industries is 16 and 9.
7For this reason the RZ measure is calculated using U.S. data - assuming that the financial markets in the U.S.

are near frictionless.
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constrained (Gertler and Gilchrist (1994)). If 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, 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 the 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 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. The other

four measures I average 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 size of an industry and its R&D intensity remain constant over

time.

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

try/year interactions, and macroeconomic controls are included. The coefficient on the interaction

between Euro and RZ is positive and statistically significant. This means that the effect of the

Euro is greater in industries that depend on external finance. This is consistent with the Euro facil-

itating financial development and allowing financially depended firms to grow faster. It shows that

industries in Euro countries and years with an average value of RZ of about 0.36 are expected to

invest about 4.5 percentage points more than industries in non-Euro countries and years. However,

the industries in Euro countries and years with a maximum value of RZ index of 0.96 are expected

to grow about 12 percentage points faster. I also examine if the impact of financial dependence

on the effect of the Euro is different in financially less developed countries. If the Euro primarily

enhances financial markets in countries with low financial development, then financial dependence

should matter more in those countries. I interact the Euro ∗ RZ term with the low financial de-

velopment dummy LowFD. The coefficient on this (triple) interaction is statistically insignificant,
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suggesting that the Euro enhances investment in financially dependent industries in all countries -

not just those that are financially less developed.

The coefficients on the interactions between Euro and other industry characteristics are insignif-

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 negative and statistically significant

at 10 percent level. This suggests that the effect of the Euro is lower in export intensive industries.

This is puzzling since there is evidence that Euro increased trade both within and outside of EMU

countries (Micco, Stein and Ordonez (2003), Flam and Nordstrom (2003)). If the Euro increases

trade it should also increase investment in export intensive industries. One possibility, suggested by

Bris at al., is that a common currency eliminates the possibility of competitive depreciations and

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

3.5 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, 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
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efficiency of investment allocation within conglomerates. 8 These approaches are non-structural but

have the advantage of being simple, intuitive and transparent. In 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 + 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 only present the results when country/industry and year/industry

dummy interactions and macroeconomic controls are included. The estimated elasticities of invest-

ment with respect to multifactor and labor productivities are positive and significant at the 5%

level. The elasticity with respect to value added is also positive, but significant only at the 10%

level. The elasticity is insignificant with respect to labor productivity. Therefore, investment tends

to flow to industries that experience high output and productivity growth. However, the coefficients

on the interactions of value added and the productivity measures with the Euro dummy are sta-

tistically insignificant in all cases. This suggest that the tendency for investment to flow to the

most productive and expanding industries is no different when the Euro is the official currency.

Thus, the Euro does not appear to lead to more efficient allocation of capital. I also examine if the

Euro improves investment allocation only in countries with low financial development. To do so, I

interact value added and the productivity measures with the Euro dummy and with the LowFD

dummy indicating countries with low financial financial development. Again, the coefficients on this

triple interaction are statistically insignificant, indicating that even in countries with previously low

levels of financial development there is no change in investment efficiency when the Euro became

the official currency.
8This 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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4 Conclusion:

I find strong 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,

firms in the Euro area reduced investment growth by about five percentage points less than in

other 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

integration and 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 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. This goes against some of the conclusions of Guiso et al. who predicted that countries

with low levels of financial development would benefit most. The Euro seems to enhance invest-

ment growth in all Euro countries, even those with already well developed financial markets. The

prediction of Guiso et al. that the Euro would benefit industries that depend on external finance is

supported by my data. I find that the impact of the Euro is stronger in industries that depend on

external finance.

The Euro’s impact on investment may not have been due only to better workings of 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 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 no 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 Tsat-

saronis (2003)). However, I find no evidence that the introduction of the Euro was associated with a
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tighter link between output, productivity and investment. 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

Descriptive statistics of investment growth

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

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

All Countries
Mean 0.040 0.067 0.010
Median 0.036 0.057 0.015
St.Dev. 0.205 0.231 0.168
No. Obs. 3,790 1,982 1,808

non-Euro Countries
Mean 0.057 0.098 0.001
Median 0.051 0.081 0.014
St.Dev. 0.233 0.260 0.176
No. Obs. 1,437 825 612

Euro Countries
Mean 0.030 0.045 0.016
Median 0.028 0.042 0.015
St.Dev. 0.185 0.204 0.163
No. Obs. 2,353 1,157 1,196
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Table III
Does the Euro lead to more investment? Robustness

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. All specifications include year, country and industry fixed
effects. Macroeconomic controls include 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 5 and 1 % levels.

(1) (2) (3) (4)

Panel a: Manufacturing only

Euro 0.053** 0.053** 0.054** 0.054**
(3.04) (2.85) (3.02) (2.81)

Country*Industry Dummies No Yes No Yes
Year*Industry Dummies No No Yes Yes

R-squared 0.142 0.176 0.222 0.256
N 1572 1572 1572 1572

Panel b: Non-Manufacturing only

Euro 0.063* 0.064* 0.061* 0.063*
(2.26) (2.20) (2.28) (2.18)

Country*Industry Dummies No Yes No Yes
Year*Industry Dummies No No Yes Yes

R-squared 0.057 0.120 0.122 0.184
N 2218 2218 2218 2218

Panel c: Europe Only

Euro 0.067* 0.069* 0.066* 0.069*
(2.35) (2.26) (2.42) (2.30)

Country*Industry Dummies No Yes No Yes
Year*Industry Dummies No No Yes Yes

R-squared 0.071 0.129 0.151 0.209
N 3240 3240 3240 3240

Panel d: Without bottom and top 1%

Euro 0.042** 0.042** 0.043** 0.042**
(3.93) (3.67) (4.15) (3.85)

Country*Industry Dummies No Yes No Yes
Year*Industry Dummies No No Yes Yes

R-squared 0.095 0.155 0.195 0.253
N 3715 3715 3715 3715
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Table IV
Does the impact of the Euro vary over time?

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. All specifications include year, country and industry dummies.
Macroeconomic controls include 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 5 and 1 % levels.

(1) (2) (3) (4)

Euro*Year 1999 0.089** 0.086** 0.098** 0.087**
(3.04) (3.00) (3.23) (3.37)

Euro*Year 2000 0.060* 0.064* 0.068* 0.060*
(2.16) (2.17) (2.13) (2.26)

Euro*Year 2001 0.062* 0.071 0.073* 0.066
(2.36) (1.90) (2.56) (1.75)

Euro*Year 2002 0.081* 0.077 0.071** 0.052
(2.57) (2.01) (2.89) (1.65)

Euro*Year 2003 -0.010 -0.005 -0.016 -0.032
(-0.36) (-0.17) (-0.55) (-1.16)

Macroeconomic Controls No Yes No Yes
Country*Industry Dummies No No Yes Yes
Year*Industry Dummies No No Yes Yes

R-squared 0.101 0.104 0.235 0.239

N 3790 3790 3790 3790
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Table V
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 Euro is used as the official currency. All specifications include year, country and industry fixed
effects. Macroeconomic controls include 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 5 and 1 % levels.

Euro’s Impact Country Characteristics
Market Claims Acc’t

(1) (2) (3) (4) Cap. Fin. Inst. Stand.

Euro*Austria 0.118** 0.099** 0.119** 0.100** 0.07 0.87 54
(7.70) (4.43) (8.07) (4.49)

Euro*Belgium 0.057** 0.038* 0.063** 0.044* 0.26 0.37 61
(3.73) (2.14) (3.83) (2.23)

Euro*Germany 0.094** 0.053* 0.095** 0.055* 0.19 0.92 62
(6.40) (2.10) (6.07) (2.01)

Euro*Spain 0.072** 0.065* 0.076** 0.068* 0.18 0.72 64
(4.94) (2.20) (4.54) (2.14)

Euro*Finland 0.018 0.056 0.021 0.058 0.18 0.67 77
(1.19) (1.73) (1.27) (1.70)

Euro*France 0.118** 0.091** 0.118** 0.091** 0.20 0.91 69
(8.06) (3.26) (9.86) (3.40)

Euro*Greece 0.047** 0.052 0.047** 0.045 0.08 0.40 55
(3.07) (0.99) (3.03) (0.88)

Euro*Italy 0.073** 0.031 0.077** 0.031 0.12 0.51 62
(4.75) (1.15) (4.39) (1.14)

Euro*Netherlands 0.040** 0.040** 0.044** 0.045** 0.41 1.28 64
(2.65) (2.66) (2.64) (2.63)

Euro*Portugal 0.039* 0.046 0.042* 0.047 0.08 0.63 36
(2.52) (1.73) (2.48) (1.75)

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

R-squared 0.104 0.107 0.236 0.238
N 3790 3790 3790 3790
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Table VI
Does the impact of the Euro vary by financial development?

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 5 and 1 % levels.

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

Euro 0.060** 0.062** 0.079** 0.078* 0.045 0.047 0.064 0.064
(2.93) (3.00) (2.63) (2.57) (1.26) (1.27) (1.68) (1.51)

Euro*Low FD -0.011 -0.013
(-0.55) (-0.60)

Euro*Market Cap. -0.110 -0.095
(-1.86) (-1.50)

Euro*Claims of Fin. 0.015 0.016
(0.43) (0.43)

Euro*Acc’t Stand. -0.000 -0.000
(-0.23) (-0.13)

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

R-squared 0.071 0.208 0.072 0.208 0.071 0.208 0.071 0.208
N 3790 3790 3790 3790 3790 3790 3790 3790
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Table VII
Does the impact of the Euro vary across industries?

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. 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 are calculated using robust and country “clustered” standard errors.
A * and ** indicate significance at 5 and 1 % levels.

ISIC β t-stat β t-stat

Agriculture 1-2 0.026 3.11 -0.001 -0.04
Fishing 5 0.061 -0.45 0.208 0.83
Mining - energy 10-12 0.027 3.98 0.153 1.31
Mining - non-energy 13-14 0.039 2.70 0.151 2.77
Food and tobacco 15-16 0.025 3.62 0.070 2.80
Textiles, leather 17-19 0.028 -0.05 -0.015 -0.33
Wood 20 0.035 1.04 0.000 0.01
Paper and printing 21-22 0.034 1.78 0.059 0.83
Chemical products 23-25 0.030 1.86 0.046 1.07
Non-metal products 26 0.029 0.59 0.130 4.03
Basic metals 27-28 0.032 0.34 0.070 1.03
Machinery 29 0.031 1.69 0.099 2.71
Electrical eq’t 30-33 0.039 1.31 0.151 4.31
Transport equipment 34-35 0.046 1.11 0.077 1.76
Manufacturing nec 36-37 0.029 0.42 0.047 1.30
Elec., Gas, Water 40-41 0.052 1.99 -0.008 -0.11
Construction 45 0.030 1.33 0.010 0.20
Wholesale, retail 50-52 0.024 1.95 0.013 0.48
Hotels, restaurants 55 0.029 2.16 0.095 1.89
Transport, storage 60-63 0.027 3.86 0.112 2.66
Telecommunications 64 0.037 1.76 0.087 1.73
Finance 65-67 0.038 1.36 0.113 2.32
Real estate 70-74 0.029 1.87 -0.007 -0.24
Public admin. 75 0.025 4.25 -0.028 -0.99
Education 80 0.028 2.55 -0.037 -0.62
Health 85 0.028 2.89 -0.021 -0.52
Personal services 90-93 0.025 2.95 0.099 1.79

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

R-squared 0.01 0.5
N 3790 3790
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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 5 and 1 % levels.

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

Euro 0.056* 0.057* 0.046* 0.047** 0.042** 0.043** 0.043* 0.045*
(2.47) (2.53) (2.51) (2.63) (3.15) (3.26) (2.24) (2.41)

Value Added Growth 0.187 0.187
(1.68) (1.67)

Value Add.*Euro 0.136 0.167
(0.55) (0.66)

Value*Euro*LowFD -0.246
(-1.02)

Multi. Prod. Growth 0.554* 0.553*
(2.50) (2.50)

Multi. Prod.*Euro -0.279 -0.339
(-0.64) (-0.71)

Multi.*Euro*LowFD 0.481
(1.08)

Labor Prod. Growth 0.038 0.039
(0.38) (0.39)

Labor Prod.*Euro 0.248 0.278
(1.19) (1.22)

Labor*Euro*LowFD -0.195
(-0.86)

Capital Prod. Growth 0.601* 0.603*
(2.11) (2.12)

Cap. Prod.*Euro -0.432 -0.456
(-1.25) (-1.24)

Cap.*Euro*LowFD 0.274
(0.86)

R-squared 0.217 0.217 0.387 0.388 0.218 0.218 0.393 0.393
No. Obs. 3764 3764 1254 1254 3618 3618 1254 1254
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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 96 12 8 0.072
Austria 250 25 10 0.018
Belgium 238 24 10 0.002
Canada 270 27 10 0.042
Denmark 214 27 8 0.055
Finland 269 27 10 0.036
France 198 22 9 0.030
Germany 255 27 10 -0.019
Greece 216 27 8 0.107
Italy 250 25 10 0.033
Netherlands 268 27 10 0.015
Norway 263 27 10 0.069
Portugal 184 23 8 0.035
Spain 225 25 9 0.058
Sweden 205 23 10 0.076
United Kingdom 205 27 8 0.036
United States 184 23 8 0.057

Total 3,790 27 10 0.040
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Table A.2
The number of observations and industry characteristics

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.

ISIC No. of Invest. Inv. Exp. R&D
Industry Code Obs. Growth RZ Intens. Intens. Intens. Size

Agriculture 1-2 117 0.017 0.244 0.351 2.83
Fishing 5 115 0.056 0.291 0.775 2.80
Mining - energy 10-12 112 0.006 0.323 0.321 275.31
Mining - non-energy 13-14 124 0.022 0.238 1.864 16.27
Food and tobacco 15-16 146 0.019 0.140 0.181 0.869 1.300 27.15
Textiles, leather 17-19 146 -0.005 -0.090 0.109 1.748 1.202 19.43
Wood 20 136 0.059 0.280 0.175 0.906 0.510 13.78
Paper and printing 21-22 146 0.041 0.190 0.192 0.713 1.347 22.38
Chemical products 23-25 144 0.045 0.560 0.216 1.648 9.392 39.08
Non-metal products 26 145 0.045 0.530 0.179 0.539 1.424 36.94
Basic metals 27-28 145 0.064 0.150 0.177 1.081 1.633 24.23
Machinery 29 137 0.050 0.450 0.136 1.654 5.644 41.65
Electrical eq’t 30-33 137 0.057 0.960 0.170 2.200 17.925 38.88
Transport equipment 34-35 145 0.046 0.310 0.181 2.510 10.537 110.14
Manufacturing nec 36-37 145 0.044 0.470 0.116 1.091 1.205 20.51
Elec., Gas, Water 40-41 156 -0.004 0.350 0.031 0.622 233.09
Construction 45 156 0.058 0.125 0.189 9.13
Wholesale, retail 50-52 156 0.050 0.122 0.273 5.13
Hotels, restaurants 55 156 0.031 0.138 0.022 5.04
Transport, storage 60-63 116 0.054 0.330 0.302 73.36
Telecommunications 64 116 0.065 0.315 2.164 114.11
Finance 65-67 155 0.058 0.137 0.334 21.06
Real estate 70-74 156 0.050 0.367 0.889 4.40
Public admin. 75 146 0.018 0.270
Education 80 146 0.047 0.096 6.11
Health 85 146 0.052 0.096 3.02
Personal services 90-93 145 0.035 0.230 0.010 2.36

Total 3,790 0.040 0.355 0.200 1.083 2.971 49.51
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Table A.3
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 0.040 0.205 0.036 -1.998 4.828 3790

Value Added Growth 0.023 0.069 0.023 -1.218 0.703 3764

Multifactor Prod. Growth 0.010 0.059 0.005 -0.680 0.315 1254

Labor Prod. Growth 0.021 0.070 0.014 -0.937 0.638 3618

Capital Prod. Growth -0.001 0.071 -0.004 -1.146 0.781 1254

RZ 0.355 0.265 0.310 -0.090 0.960 1572

R&D 2.971 5.518 1.000 0.000 89.100 1886

Inv 0.200 0.125 0.171 0.014 1.169 3790

Size 49.51 152.24 15.62 0.05 1689.70 2128

Exp 1.083 1.519 0.705 0.000 19.348 2341
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