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Abstract. This paper explores the long run relationship between public and private 

investment in the euro area in terms of capital stocks and gross investment flows. Pan-

el techniques accounting for international spillovers are employed. While private and 

public capital stocks are cointegrated, the evidence is quite fragile for public and pri-

vate investment flows. They enter a long run relationship only after fundamental driv-

ers of private investment, such as demand and financing costs are included. According 

to the impulse response analysis, private investment reacts to shocks in public invest-

ment both in terms of stock and flow variables. In contrast, public investment is rather 

exogenous. Therefore, the lack of public investment might have restricted private in-

vestment and GDP growth in the euro area. The results have strong implications for 

the future direction of fiscal austerity programs to combat the euro area debt crisis. 
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1 Introduction 

While fiscal austerity is beneficial for GDP growth in the long run, the impacts in the short and 

medium run are often negative, as witnessed by the public debt crisis in the euro area. The 

consolidation of public finances through a reduction of fiscal expenditures and an increase in 

taxes have caused deep recessions in many countries (see for example Auerbach and Go-

rodnichenko, 2012). To foster economic growth in times of debt is a main challenge for poli-

cymakers. 

This study investigates the relation between public and private investment for the euro area. 

From a theoretical perspective, there is evidence for effects in both directions. On the one 

hand, if public and private sectors compete for the same resources, the costs for private in-

vestment can increase. Public investment needs to be financed, which may imply a higher tax 

burden or higher demand of governments for funds in capital markets, therefore causing in-

terest rates to rise. Even from a Keynesian perspective, crowding-out effects of private invest-

ment are expected. They will be reinforced in times of a crisis, since higher government debt 

can raise country-specific risk and interest rates. On the other hand, public investment may 

create more favourable conditions for private investment, for example, by providing better 

infrastructure. The existence of facilities can increase productivity of private investment, which 

might take advantage of improved business conditions. For example, government investments 

in energy, telecommunications or other network industries may have stimulated private in-

vestment activities (see Dethier and Moore, 2012). 

Due to the opposite effects, the net impact of public on private investment is not determined 

on a priori grounds. Consequently, previous studies have delivered inconclusive results with 

respect to crowding-out or crowding-in. As the net impact comprises both static and dynamic 

reactions, any analysis should distinguish between the short and long run of the direction. 

While crowding-out is mainly a short-run phenomenon related to restrictions on available re-

sources, crowding-in is more long-lasting and traced to higher productivity of private capital. 

Thus, if there are crowding-in effects, they may be eventually more relevant in terms of the 

stock variables. 

In his seminal contribution, Aschauer (1989) emphasized the possibility that public investment 

may induce private investment. In general higher public capital accumulation tends to raise the 

overall investment rate above the level chosen by rational agents implying an ex ante crowding 

out of private investment. However, crowding-in effects will finally dominate. An expansion of 
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public capital is expected to increase the rate of return to private capital, thereby leading to 

higher private capital accumulation and GDP growth. Hence, active fiscal policies could stimu-

late private investment through productivity gains stemming from public capital. The results 

suggest that private investment will raise permanently by more than one to one for every unit 

of non-defense public capital. Evidence is based on a static production function specified in 

levels for the US. Subsequent research based on regional production functions, disaggregated 

public capital or industries arrived at similar conclusions, particularly for roads and highway 

capital. Argimón, González-Páramo and Roldán (1997) reported significant crowding-in effects 

of public on private investment for OECD countries through the positive impact of infrastruc-

ture on productivity. In contrast, government consumption will crowd out private investment. 

Thus, debt reductions engineered through cuts in public investment can severely impinge on 

private investment and growth prospects. 

The positive assessment of public investment expenditures lacks robustness, as the empirical 

model plays a crucial role. The integration properties of the variables can heavily influence the 

results, but have been largely ignored in the aforementioned studies. If production functions 

are estimated with differenced data or if pooled regressions are carried out with fixed effects, 

crowding-in effects seem to diminish. Instead, negative marginal products of public capital can 

be are detected. See Perotti (2007) for a recent survey. Using country specific VARs in first 

differences, Afonso und Aubyn (2009) found crowding-in effects of public investment for some 

countries, but crowding out effects for others. The reversed direction appears to be even more 

general. In fact, an acceleration of private investment raises GDP and revenues to spend for 

public investment. Based on a panel VAR in first differences Marattin and Salotti (2011) con-

cluded that shocks in fiscal spending exert positive effects on private consumption and invest-

ment in the euro area. 

This paper differs from previous studies in several respects. First, we provide evidence on the 

long-run relationship between private and public investment by examining capital stocks as 

well as gross investment flows. Both alternatives are considered to assess the robustness of 

the results. While stocks are I(2), flows are I(1) variables. Second, the relationship is investigat-

ed in a panel VAR framework, where the euro area member states constitute the cross section. 

The panel dimension avoids the shortage of degrees of freedom often embedded in a time 

series VAR. In addition, the model can capture international spillovers, while allowing for un-

observed heterogeneity caused by different institutional settings. Finally, short and long run 

effects can be distinguished, as an error correction mechanism is involved. While capital stocks 
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are cointegrated, the evidence is quite fragile for investment flows. They enter a long run rela-

tionship only after fundamental drivers of private investment, such as demand and financing 

costs are included. According to the impulse response analysis, private investment reacts to 

shocks in public investment and to capital adjustment towards the stock equilibrium. In con-

trast, public investment is found to be exogeneous. Thus, the lack of public investment might 

have restricted private investment and GDP growth in the euro area.  

The results have strong implications for the future direction of fiscal austerity programs to 

combat the euro area debt crisis. In fact, economic growth in the euro area could benefit from 

further fiscal reforms. For example, the exclusion of national co-funding of EU-supported in-

vestments from the fiscal indicators considered in the Stability and Growth Pact could be a 

sensible strategy (Barbiero and Darvas, 2014). The recently introduced European Semester 

designed to better monitor fiscal planning at the individual country level should encourage 

higher investment activities by member states, in particular of those with healthy public fi-

nances and low public investment rates. 

The rest of the paper is structured as follows. The next section (Section 2) motivates a long-run 

equilibrium between private and public investment. Afterwards, Section 3 discusses the econ-

ometric methodology. Section 4 holds the empirical results. Finally, Section 5 concludes with 

some policy recommendations. 

 

2 Long run equilibrium between private and public capital 

To address the possible crowding-in effect it is necessary to examine the relationship between 

private and public capital. Assuming that the Cobb Douglas production function with constant 

returns to scale, output Y is related to technical progress A, labour L, private capital K and pub-

lic capital G, i.e. 

(1) t t t t tY A L K Gα β γ=  

The parameters α, β and γ denote production elasticities. While the marginal product of pri-

vate capital is βY/K, the marginal product of public capital is γY/G. In equilibrium, the marginal 

products should be equal to the respective real interest rates 

(2) ,t t t t t tY K rp Y G rgβ γ= =  
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in the private (rp) and public sector (rg). As the interest rates are subject to arbitrage, they will 

eventually move in parallel, despite possible differences related to risk premia (Hatano, 2010). 

If the interest rates maintain a constant ratio, rp=λrg, one can obtain 

(3) t tK Gβ
λγ

=  

implying that the capital stocks are cointegrated. If the marginal products are equalized, the 

cointegration parameter will simply reflect the ratio of the production elasticities. Equation (3) 

will be tested in terms for the capital stocks. If the stocks are cointegrated, they should expand 

at the same rate, implying that public and private investment are cointegrated as well. There-

fore, we will also investigate the existence of a long run equilibrium between public and pri-

vate investment flows2. Note that any direction of causality is not assumed in the argument. 

However, if public investment is exogenous, private investment will react to deviations from 

the long run, implying that deviations from the cointegrating relationship can be seen as a 

driver for private investment. 

 

3 Econometric approach 

Panel VAR models 

Panel VARs are designed to capture both static and dynamic interdependencies across coun-

tries or regions using some set of restrictions, treat the linkages across units, and can account 

for cross sectional heterogeneities (Canova and Cicarelli, 2013). They extend the standard VAR 

framework to panel data by adding a cross section dimension. The reduced form of the model 

can be stated as 

(4) ( )0 1 , 1, , , 1, ,it i i t ity A L Y u i N t Tν −= + + = =   

( )1 2', ', , ' 't t t NtY y y y=  . 

                                                           
2 Equation (3) implies cointegration between net investment flows, i.e. gross investment less depreciation. 
To be consistent with other studies, this property is explored by employing gross investment flows. The 
difference is not crucial for the analysis. From an empirical perspective, capital stocks are I(2) variables. 
As net investment flows are cumulated to obtain the stocks, they match the integration properties of gross 
investment flows, which are I(1). 
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The m endogenous variables constitute the vector y; Y is the stacked version of y comprising 

the variables for all countries, ν0 is a vector of intercepts that could also depend on time, Ai(L) 

is a polynomial in the lag operator L for the coefficients of the lagged regressors and u is a vec-

tor of random disturbances. The indices i and t refer to the country and time period, respec-

tively. Lags of all variables of all units are allowed to enter the equations for each unit, thereby 

including dynamic interdependencies. Static interdependencies could arise, as the errors are 

correlated across the units. Cross sectional heterogeneity is embedded, since all parameters 

might be unit specific. 

The panel VAR in its unrestricted form cannot be estimated due to the lack of degrees of free-

dom. However, the panel structure suggests possible restrictions (Lütkepohl, 2014). In fact, if 

dynamic interdependencies between panel members can be neglected and if the coefficients 

are approximately the same for all countries except of the intercepts, the panel VAR might be 

rewritten as 

(5) ( )0 1 , 1, , , 1, ,it i it ity A L y u i N t Tν −= + + = =  . 

In the restricted version, interdependencies can still occur through the correlation of residuals 

across units. While the advantage of the panel setup is an increase in the number of observa-

tions implying more efficient estimates especially in case of low frequency data, the disad-

vantage is the need to impose homogeneity restrictions. Therefore, the selection of the ap-

propriate model depends on the question under study. In fact, potential heterogeneities might 

be limited in this study, as the euro area countries share many similarities and are part of an 

integrated economic area. Expansionary fiscal policies do not lead to strong cross country 

spillovers, as shown by the recent financial crisis. As a response to the economic downturn, 

fiscal stimulus packages were launched, but in a rather uncoordinated way across member 

states. At the same time, persistent unobserved heterogeneities can be preserved due to the 

presence of unit specific intercepts, i.e. fixed effects. Hence, the restricted model (5) can serve 

as a point of departure. 

The standard approach to estimate the parameters of the model is pooled regression com-

bined with fixed effects. Since the fixed effects are correlated with the regressors because of 

the lags of the variables, the mean-differencing procedure often used to eliminate the inter-

cepts will inevitably lead to biased estimates (Arellano and Bond, 1991). To overcome this 

problem, forward-mean differencing via the Helmert transformation is involved, see Arellano 
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and Bover (1995). This procedure preserves the orthogonality between the transformed varia-

bles and lagged regressors. The latter are taken as instruments to estimate the coefficients by 

the system GMM, as proposed by Holtz-Eakin, Newey and Rosen (1988) and Love and Zicchino 

(2006). Once the parameters have been estimated, the reactions of one variable to the innova-

tions of another variable can be revealed from impulse response analysis and variance decom-

position. While impulse response functions describe the reactions of a variable over time to a 

shock in other variables of the system, variance decompositions measure the contributions of 

each shock to the forecast error variance of each variable for a particular forecasting horizon. 

For an appropriate interpretation, the shocks need to be identified, i.e. an orthogonal trans-

formation of errors is involved. This is achieved by the lower triangular Cholesky decomposi-

tion. It implies a causal ordering of the series, depending on their contemporaneous impact on 

other variables. Since dynamic interdependencies across units are excluded in the restricted 

model, the ordering of countries does not affect the results. 

 

Panel integration and cointegration 

The panel VAR can be specified in terms of the level variables, irrespectively whether they are 

stationary or not. If they include stochastic trends, cointegration relationships are implicitly 

embedded, as in the time series case (Sims, Stock and Watson, 1990). In this application, the 

long run is explicitly extracted to improve the economic interpretation of the results. In order 

to check the unit root properties of the variables, panel integration tests allowing for cross 

section spillovers are applied. According to the Pesaran (2007) CADF routine, the standard ADF 

equation 

(6) 1
1 1 1

1
,

N

it i i it i t i t it t it
i

y y y y u y N y∆ α δ λ θ ∆ −
− − −

=

= + + + + = ∑  

is extended with cross section averages of lagged levels and first differences of the series of 

interest. The regression is carried out for each panel member and can be extended by lagged 

values of the endogenous variable to account for autocorrelation in the residuals. Testing for 

the null of a unit root is based on the t-ratio of the first order autoregressive parameter (δ). To 

construct the panel statistic, the t-values are pooled across individuals. A standardized version 

is asymptotically distributed as standard normal under the joint null hypothesis of nonstation-
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arity for all individuals. If the null is rejected, the series is stationary at least for one panel 

member. 

The cointegration properties are investigated by the panel and group mean statistics suggest-

ed by Westerlund (2007). They do not rely on a potential inappropriate common factor re-

striction such as the tests based on the residuals obtained from static relationships; see 

Kremers, Ericsson and Dolado (1992). The null hypothesis of no cointegration between y and x 

is evaluated by testing whether the feedback parameter (γ) in a conditional panel error-

correction model 

(7) 1 1
1

p p

it i i it it i it j i it j it
j j q

y y x y x u∆ α γ λ θ ∆ β ∆− − − −
= =−

= + + + + +∑ ∑  

is equal to zero. The error-correction models are estimated separately for the panel members 

and the statistics are pooled along different principles. If the null is rejected, cointegration is 

assumed to hold for all units in case of the panel statistics, and at least for one individual in the 

group statistics. All tests are asymptotically distributed as standard normal and can account for 

individual short-run dynamics, trends and slopes. Leads and lags of differenced variables can 

be included due to information criteria. Since the cross sections are not independent, critical 

values are obtained by bootstrap methods. 

Note that panel cointegration tests do not reveal the long run parameters. Their aim is to iden-

tify reliable empirical models of integrated variables to avoid spurious regressions. Therefore, 

after testing for cointegration, the long run is estimated via pooled regression with fixed ef-

fects and contemporaneous correlation in the residuals. This approach is valid, if cointegration 

has been confirmed in advance, i.e. if spurious regressions can be excluded. While the inter-

cept, short run coefficients and error variances can differ across the panel members, the long 

run coefficients are restricted to be identical over the cross section. 

 

4 Data issues and empirical results 

Evidence on the link between public and private investment is based on annual data for the 

1991-2012 period. The panel is based on 12 euro area member states, comprising Germany, 

France, Italy, Spain, Portugal, Greece, Ireland, Austria, Finland, Netherlands, Belgium and Lux-

embourg. Countries that joined the monetary union in recent years are excluded due to the 
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lack of data. All series are taken from the AMECO database which is provided by the European 

Commission. 

While net investment flows are available at the sectoral level, capital stock data refer to the 

entire economy. To construct public and private capital stocks, net investment flows are cumu-

lated. Starting values result from a decomposition of total stock in an initial period (1990). In 

fact, the share of public capital is assumed to be equal to the ratio of cumulated net public to 

cumulated net overall investment, where the 1980s are taken as the reference period. To re-

veal insights on cointegration between flows, gross capital formation in the public and private 

sector are selected. All variables are divided by the appropriate deflator (2005=100) to obtain 

series in real terms. 

Fundamental determinants of investment are considered to assess the robustness of the re-

sults. Real GDP and real interest rates are included as a proxy for overall demand and financing 

costs to invest, respectively. To obtain real GDP, the nominal series is deflated by the GDP de-

flator (2005=100). Real interest rates are defined in an ex post manner as the difference be-

tween the long term nominal interest rate and inflation, i.e. the annual change in the GDP 

deflator. Furthermore, Brautzsch and Dreger (1999) noted that the government debt ratio can 

potentially explain private investment. An increase in the debt ratio worsens the financial con-

ditions via higher real interest rates. It can also restrict future demand, as investors might fear 

stronger efforts towards fiscal consolidation in later periods. Mehrotra and Välilä (2005) found 

a negative effect on public investment of high public debt in a panel cointegration model for 

EU member states. In line with the Maastricht criterion, the debt ratio is defined as the ratio 

between gross government debt and GDP. All variables are measured in logs, except of real 

interest rates. 

 

-Table 1 about here- 

 

The first step refers to the unit root properties of the variables involved. According to the re-

sults in the upper part of Table 1, capital stocks include two unit roots. This is in contrast to 

results of Calderón, Moral-Benito and Servén (2014), who present evidence that the capital 

stock is I(1) in panel of 88 countries including rich and developing countries. The other varia-

bles are nonstationary in their levels and stationary in the first differences. As real interest 



10 

 

rates and government debt ratios cannot move without bounds, the outcome may be doubted 

for these variables from a theoretical view. However, they appear to be integrated in a statisti-

cal sense and should be treated as such in the empirical analysis. The lower part of Table 1 

holds the cointegration results. The long run property is tested for different subsets of varia-

bles to obtain reliable evidence. Gross public and private investment flows are not cointegrat-

ed in the euro area. However, they can enter an extended long run relation, if fundamental 

drivers of investment are taken into account. However, the latter determinants, like overall 

demand in the economy, real interest rates or public debt ratios appear to be far more im-

portant. The evidence in favor of cointegration is stronger in a model comprising real interest 

rates instead of public debt ratios. To summarize, the link between public and private invest-

ment is not well supported in the flow model. In contrast to the evidence based on flows, the 

capital stocks appear to be cointegrated. Therefore, there is a long run link between public and 

private investment, but it should be expressed in terms of stocks. Note that the deviations 

from the stock equilibrium do not need to be stationary. In principle, they can be also I(1), due 

to their I(2) ingredients. 

If cointegration is detected between certain sets of variables, the long run parameters can be 

estimated by pooled regression techniques. As it is shown in Table 2, the coefficients of the 

relationships are well signed. Higher demand and lower financing costs will stimulate private 

investment. Furthermore, a one percent increase in public investment will trigger a 0.2 percent 

increase of private investment flows on average in the long run. An expansion of the public 

capital stock by one percent will lead to a less than proportional rise in private capital. Accord-

ing to equation (3), the elasticity of 0.8 implies that the production elasticity of private capital 

is slightly less than the product of the production elasticity of public capital times a risk premi-

um for government bonds. 

 

-Table 2 about here- 

 

Insights into the direction of the causality are obtained from a restricted panel VAR, see equa-

tion (5). As it is specified in terms of the level variables, the cointegrating relationships are 

implicitly embedded. The identification scheme is based on a lower triangular Cholesky de-

composition with the ordering of variables according to 
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Flow model: (PUB, R, Y, PRI) 

Stock model: (CS_PUB, CS_PRI). 

A variable coming earlier in the ordering affects the next ones both contemporaneously and 

with a lag, while a variable coming later has only lagged effects on the preceding ones. In the 

flow model, gross public investment (PUB) is the most exogenous variable, since it is a policy 

instrument and can be decided independently. However, it will affect real interest rates (R), in 

particular if the expenditures are financed by new debt. Both public investment and interest 

rates affect overall demand (Y). Depending on these conditions, the agents decide on the level 

of private investment (PRI). In the stock model, public capital comes first, as it an increase the 

productivity of private investment. As the identifying assumptions might be critical, especially 

with respect to the annual data frequency, different identification schemes have been also 

chosen, but did not affect the results in a substantial way. The results are exhibited for short 

and medium horizons in Table 3.3 

The flow specification does not indicate a huge role of public investment. In fact, the responses 

of private investment to shocks in public investment are insignificant. As a consequence, unex-

pected variations in public investment account only for 3 percent in the forecast error variance 

in gross private investment flows. The insignificant responses may be result from the hetero-

geneity of the countries documented by Afonso and Aubyn (2009), who find crowding out ef-

fects in Belgium, Ireland, the United Kingdom and the Netherlands and crowding in effects in 

Austria, Germany, Denmark, Finland, Greece, Spain and Sweden. The reversed relationship 

appears to be more important. Shocks in private investment trigger significant responses in 

public investment and are able to explain about 30 percent of the respective forecast error 

variance. Moreover, the own responses of the investment variables dominate the impulse 

response results and variance decomposition due to the high fluctuations of these series. 

Therefore, the positive effects of public investment in infrastructure may be only realized with 

considerable lags. 

In contrast to the flow model, the role of public investment is more important if the stocks are 

considered. The adjustment of private capital to shocks in public capital appears to be signifi-

                                                           
3 It is worth mentioning that 5 years imply 20 quarters, a value which is used for example by Afonso and 
Aubyn (2009). The panel VAR model has been estimated using the Stata program provided by Love and 
Zicchino (2006). 
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cant and the latter are able to account for 50 percent of the variance of the former. The im-

pulse responses also reveal a minor impact running in the opposite direction. As public capital 

will decline after a positive shock in private capital, it may be traced to some anticyclical be-

havior of the government. Overall, the stock model reveals a crucial role of public capital for 

private investment behavior that would be largely underestimated if the analysis is focused on 

flows. 

 

-Table 3 about here- 

 

5 Conclusions 

This paper explores the long run relationship between public and private investment in the 

euro area in terms of capital stocks and gross investment flows. Panel techniques accounting 

for international spillovers are employed. While private and public capital stocks are cointe-

grated, the evidence is quite fragile for public and private investment flows. They enter a long 

run relationship only after fundamental drivers of private investment, such as demand and 

financing costs are included. According to the impulse response analysis, private investment 

reacts to shocks in public investment both in terms of flow but more pronounced of stock vari-

ables. In contrast, public investment appears to be exogenous, which stresses the public in-

vestment variable as a policy variable. 

Thus, the lack of public capital as a result of weak public investment might have restricted pri-

vate investment and GDP growth in the euro area. The results have strong implications for the 

future direction of fiscal austerity programs to combat the euro area debt crisis. In particular, 

economic growth in the euro area could benefit from further fiscal reforms. A modified 

framework should encourage higher investment by the member states, in particular of those 

with healthy public finances and low public investment rates. This would be part of an inte-

grated approach to overcome the crisis and to achieve a path of stronger GDP growth in the 

future. 
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Table 1: Integration and cointegration properties of the variables involved 

Tests for integration according to Pesaran (2007) 

 Levels First differences Decision 

CS_PRI 0.649 
(0.742) 

0.599 
(0.725) 

I(2) 

CS_PUB 0.440 
(0.670) 

-1.214 
(0.112) 

I(2) 

PRI 0.341 
(0.633) 

-2.859 
(0.002) 

I(1) 

PUB -0.245 
(0.403) 

-3.561 
(0.000) 

I(1) 

Y 0.205 
(0.581)  

-2.264 
(0.012)  

I(1) 

R 1.203 
(0.886) 

-3.105 
(0.001) 

I(1) 

DEBT 1.000 
(0.841) 

-3.418 
(0.000) 

I(1) 

 

Tests for cointegration according to Westerlund (2007) 

 Gτ Gα Pτ Pα 

CS_PRI, CS_PUB -6.783 
(0.000) 

-9.608 
(0.000) 

-4.699 
(0.000) 

-1.771 
(0.038) 

PRI, PUB 2.973 
(0.904) 

2.983 
(0.982) 

3.172 
(0.920) 

1.698 
(0.866) 

PRI, PUB, Y, R -2.112 
(0.026) 

-0.167 
(0.022) 

-2.588 
(0.012) 

-2.108 
(0.004) 

PRI, PUB, Y, DEBT -1.819 
(0.042) 

1.653 
(0.456) 

-2.225 
(0.046) 

-0.590 
(0.142) 

Note: 12 euro area countries (Germany, France, Italy, Spain, Portugal, Ireland, Austria, Finland, Nether-
lands, Belgium, Luxembourg and Greece, 1991-2012). Variables are private investment (PRI), public 
investment (PUB), GDP (Y), real interest rate (R), government debt ratio (DEBT). CS_PRIV and CS_PUB 
refer to the private and public capital stock, respectively. Selection of lags and deterministic terms are 
based on Akaike criterion. Entries are test statistics, p-values in parentheses. The p-values for the coin-
tegration tests are based on bootstrap methods, where 500 replications are used. See Persyn and West-
erlund (2008) for details. 
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Table 2: Long run relationship in cointegrated models 

 PRI PRI CS_PRI 

PUB 0.208 (0.033) 0.236 (0.038)  

Y 0.879 (0.055) 1.116 (0.058)  

R -0.029 (0.003)   

DEBT  -0.053 (0.028)  

CS_PUB   0.785 (0.024) 

R-SQUARED 0.993 0.990 0.997 

AIC -1.544 -1.275 -2.202 

Note: 12 euro area countries (Germany, France, Italy, Spain, Portugal, Ireland, Austria, Finland, Nether-
lands, Belgium, Luxembourg and Greece, 1991-2012). Variables are gross private investment (PRI), gross 
public investment (PUB), GDP (Y), real interest rate (R), government debt ratio (DEBT). CS_PRI (CS_PUB) 
is the private (public) capital stock. Pooled regression with country fixed effects and cross section corre-
lation in the residuals. Figures in parentheses denote standard errors. R-SQUARED is the adjusted coeffi-
cient of determination, AIC the Akaike information criterion. 
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Table 3: Short and medium run responses to a one percent shock in investment 

A Flow model 

 Impulse responses Variance decomposition 

PUB-Shock 1 3 5 3 5 

PUB 0.111* 0.043* 0.034 0.759 0.511 

R -0.034 0.032 0.048 0.004 0.004 

Y 0.000 0.001 0.004 0.001 0.001 

PRI 0.015 0.024 0.025 0.026 0.034 

 

 Impulse responses Variance decomposition 

PRI Shock 1 3 5 3 5 

PRI 0.078* 0.070* 0.066* 0.626 0.482 

R -0.032 -0.010 0.028 0.000 0.001 

Y 0.008 0.018 0.022 0.058 0.128 

PUB 0.041* 0.065* 0.064* 0.197 0.304 

 

B Stock model 

Shock in public investment 

 Impulse responses Variance decomposition 

CS_PUB shock 1 3 5 3 5 

CS_PUB 0.014* 0.013* 0.012* 0.993 0.977 

CS_PRI 0.008* 0.007* 0.007* 0.447 0.507 

 

Shock in private investment 

 Impulse responses Variance decomposition 
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CS_PRI shock 1 3 5 3 5 

CS_PRI 0.010* 0.007* 0.004* 0.553 0.493 

CS_PUB -0.001* -0.002* -0.003* 0.007 0.023 

Note: 12 euro area countries (Germany, France, Italy, Spain, Portugal, Ireland, Austria, Finland, Nether-
lands, Belgium, Luxembourg and Greece, 1991-2012). Variables are gross private investment (PRI), gross 
public investment (PUB), GDP (Y), real interest rate (R). CS_PRI (CS_PUB) is the private (public) capital 
stock. Entries denote impulse reponses 1, 3 and 5 years after the shock in public or private investment 
and the percentage of the forecast error variance that can be attributed to fluctuations in the shock 
variable after 3 and 5 years. An asterisk indicates significance at the 0.05 level, where standard errors 
are determined by Monte Carlo methods. 

 


