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Abstract  

 

One of the major economic reasons for the creation of the European Union (EU) and of the Euro-

zone (EZ) was an expected bonus of economic growth for member countries. Whilst several 

studies exist on the growth bonus of EU membership, there are none for the EZ, the latest and 

deepest step of economic integration in Europe. The aim of this article is to investigate whether 

EU and EZ memberships enhance growth for their members. In order to perform our empirical 

analysis, we estimate different growth models restricting the time frame to the first 15 years of 

the Euro - from 1999 to 2013. We find a positive impact of EU membership on economic growth, 

but no impact of being part of the EZ, except during the financial crisis, when the EZ has a 

negative impact on growth amongst its members. Considering the heated political debate related 

to the Brexit referendum, our results favour a “yes” to the EU but a less clear answer when it 

comes to the EZ.  
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1. Introduction 

 

The common European currency, agreed upon in 1992 in the Maastricht treaty and 

introduced in 19 countries since its onset in 1999, is commonly seen as a step to further economic 

integration in the European Union (EU). The Euro was officially motivated as the foundation for 

a prosperous economic development, expressed in microeconomic efficiency, macroeconomic 

stability and equal living standards across regions and countries (European Commission, 1990).  

But did economic integration as consequence of the EU and EZ memberships respectively 

spur economic growth? The aim of this article is to answer this question looking at the first 15 

years of the Euro. For the empirical investigations, we apply different versions of growth models 

and estimate their coefficients. 

There is no accordance in the literature on whether economic integration has lasting 

effects on growth.  The standard neoclassical growth theory (Solow, 1956) argues that changes in 

economic policy, including economic integration, may only have short-term level effects. The 

long-term driving force for economic growth is the exogenous technical progress, which is a 

public good and is not affected by e.g. economic integration. Thus, only transitional rather than 

permanent effects may be generated by membership in a currency union like the EZ.   

However, according to the endogenous growth theory (Romer, 1990), economic 

integration implies additional scale effects, which enhance economic growth on a permanent 

basis1. Analysing the EU, Baldwin (1992) shows that trade is one of the channels through which 

integration enhances growth. For him the bigger market size and the consequent intensification 

of trade and competition can affect productive factors of an economy such as physical and human 

capital, because the equilibrium level (steady-state) of these factors is determined endogenously. 

For example, if trade liberalization leads to intensification of trade and consequently to higher 

productivity, it ends up affecting growth rates and welfare on a permanent basis even in the Solow 

growth model. This way technological progress depends on trade liberalization and is therefore 

not exogenous any longer.  

If one studies the EZ as a second step of economic integration in the EU, it would be 

natural to ask if higher integration would further enhance trade and consequently permanent 

growth rates of EZ members as shown for the EU by Baldwin (1992). Some authors argue that 

with the elimination of exchange rate risk and of foreign exchange transaction costs, trade profits 

would become less risky and increase, laying the foundation for augmented trade between 

members of the EZ (Bun and Klaassen, 2002). According to the seminal paper of Rose (2000) the 

trade creating effects of the common currency could be as big as 300%. However, Baldwin and 

Taglioni (2007) and Bun and Klaassen (2007) argue that prior studies could have overestimated 

the trade creating effects of the Euro. They show some econometrical inaccuracies of these 

studies, which are related to endogeneity of variables and to country specific time trends in trade 

integration. According to these authors, when these inaccuracies are corrected the positive effects 

of the EZ membership on trade are still significant, but not as large as commonly thought. 

Moreover, for other authors such as Berger and Nitsch (2008), when the econometrical 

inaccuracies are corrected the effect of EZ membership on trade simply disappears. 

Other conflictual views related to the discussion of the effects of integration on economic 

growth can be observed in the literature. For example, Landau (1995) was not able to detect a 

growth bonus of integration in a cross-country study with 17 OECD members from 1950 to 1990. 

However, Henrekson et al. (1997), who used a panel data sample with 22 OECD countries from 

1975 to 1990, found an annual growth bonus of about 0.8% for EU or EFTA members. Vanhoudt 

 

1 One could also argue for negative growth effects if initial GDPs of EZ members are strongly differing. 

This could especially happen when a period of strong growth appreciates the real effective exchange rate 

via the Balassa-Samuelson effect (Balassa, 1964 and Samuelson, 1964). In the case of a common currency, 

countries are not able to depreciate their currencies. As showed by Knedlik and Schweinitz (2012), these 

countries would then lose competitiveness, causing problems of deficits in current account and 

consequently imbalances in the common currency area. These macroeconomic imbalances may have led 

five different countries (Greece, Ireland, Italy, Portugal and Spain) to their debt crisis. 



 

(1999) disagreed with the former authors. Using the same time frame of Landau (1995) for his 

analysis and data on 23 OECD countries he found a negative effect of EU membership on 

economic growth.  

These contradicting results provoked Badinger (2005) to construct another measure for 

economic integration apart from EU membership or its length. He considers the EU integration a 

dynamic process with different speeds of integration, which is also influenced by complex global 

tendencies that cannot just be captured by a dummy or another similar measurement. Using panel 

data of exclusively 15 EU countries from 1950 to 2000 he rejects the hypothesis of permanent 

growth effects, but verifies level effects. He concludes that the EU's GDP would be one-fifth 

lower in case of no integration.  

Crespo Cuaresma et al. (2008) return to the more traditional regression equation of an 

augmented Solow model using the average length of EU membership as an extra independent 

variable. For a data sample of 15 EU countries from 1961 to 1998 they find a significant positive 

effect of EU membership on economic growth which increases with the membership’s length. 

Moreover, by constructing subgroups of countries, they are able to show that the growth bonus is 

higher for initially poorer countries meaning that EU membership enhances beta convergence2. 

Mann (2015) also uses an augmented Solow model to test whether the European 

integration enhanced economic growth in CEE (Central Eastern European) countries. The author 

finds a small, but significant effect of integration on economic growth. A similar analysis that 

confirms Mann’s results was made by Rapacki and Próchniak (2009). The authors investigate the 

possible effects of EU membership on the growth of CEE countries from 1996 to 2007. They 

conclude that the enlargement of the EU contributed to the growth of these countries and to their 

convergence with the development level of the EU-15 countries. This convergence process, which 

accelerated with the approximation of the EU enlargement after 2000, should take up to 33 years. 

A table summarizing the results of the literature that focus on the effects of EU membership on 

growth is offered in Appendix 1.  

Given these different views on the consequences of integration to economic growth and 

in light of the EU and the EZ as the most far-reaching projects of economic integration in modern 

history we implement augmented Solow growth models using convergence analysis3 to study the 

growth effects associated to EU and EZ memberships. We use variables such as investment share, 

education, government spending, inflation and openness of the economy to explain economic 

growth.   

We estimate coefficients for our models using a panel GMM technique according to 

Arellano and Bond (1991). In order to avoid problems of representativeness, we use only 

European countries for the analyses, but we do not restrict ourselves to EU or EZ members. 

Contrary to many empirical papers (among others, Sala-i-Martin, 1996 and Magrini, 1999), we 

are careful to select countries that are directly connected to the regional integration in Europe. As 

Crespo Cuaresma et al. (2008) discuss, we do not want to measure a global benefit of being part 

of the EU or of the EZ, but a regional one. Data from the first 15 years of the Euro (1999 – 2013) 

are taken from Eurostat for the 28 EU members, as well as for the EFTA countries Iceland, 

Norway and Switzerland.  

Our results indicate that the EU membership implied a growth bonus compared to non-

members. However, the EZ membership implied a negative effect on growth during the years of 

the financial crisis (from 2007 to 2013). In other words, members of the currency union performed 

worse during the crisis than other EU members4. Furthermore, our results indicate that beta 

 

2 Beta convergence is a term created by Barro and Sala-i-Martin (1992). It refers to the negative correlation 

between the economic power of a country per capita and its growth rate. The survey of Durlauf and Danny 

(1998) shows its empirical evidence. 
3 Here, convergence analysis refers to the relative propensity of growth of poorer countries, which tends to 

be higher than of richer ones. It is directly related to the term beta convergence. 
4 The worse economic performance of members of the EZ during the crisis is frequently referred to be 

consequence of asymmetric shock, in a currency zone that is far from being an OCA (optimal currency 



 

convergence existed during the period analysed and thus poorer countries were catching up with 

richer ones.  

The outline of the paper is as follows: in section 2 we formulate our models; section 3 

provides their estimation results and section 4 concludes.  

 

2. Defining our Models 

     

In order to construct our growth model, we should first ask which variables explain 

economic growth. The definition of variables that impact economic growth in our study 

are similar to those used in many different articles (inter alia Henrekson et al., 1997, 

Crespo Cuaresma et al., 2008, Rapacki and Próchniak, 2009 and Mann, 2015)5.  

First, we take into consideration that poorer countries have more potential to grow 

than richer ones, meaning that ultimately convergence will happen. In order to take this 

characteristic into consideration we use the GDP per capita information at the start of 

each period. Thus, the higher the GDP per capita in at the start, the less the country is 

expected to grow. Therefore, the coefficient associated to this independent variable is 

expected to be negative, and is known in the literature by the term beta convergence.    

We select the investment share of the GDP as our second variable. We expect the 

coefficient associated to the variable to be positive, as investment has a direct influence 

on output, and the more that is invested in the country relative to the GDP, the more the 

country is expected to grow.  

The same is valid for education, which is directly responsible to the formation of 

human capital. Thus, the higher the education of a country, the more human capital is expected 

to be used in its economy and thus the more the country is expected to grow6. Consequently, a 

positive coefficient associated to education is expected.    

Inflation distorts relative prices and increases the volatilities associated to 

expectations. This way, a higher inflation should negatively impact growth (Barro, 2013). 

The same is valid to government spending: governments are assumed to be less efficient than 

the private sector. Although not always valid in the short term, high government spending is 

ultimately expected to lead to capital flight, lowering economic growth. Thus, the coefficients 

associated to inflation and to government spending as percentage of the GDP are expected to be 

negative in our model.  

As discussed earlier, a higher intensity on foreign trade tends to enhance 

competition and augment economic growth. Thus, the more open an economy relatively 

to its GDP, the more it is expected to grow (Harrison, 1996). We therefore expect the 

coefficient associated to this variable to be positive.   

With these six variables we construct a first version of an augmented Solow 

growth model using convergence analysis:  

 

area) as defined by Mundell (1961). This raises scepticism of the long term viability of the EZ (e.g. Binet 

and Pentecôte, 2015). 
5 More details on our data are provided in Appendix 2. 
6 GDP and human capital are directly related. Thus, it is not uncommon to use salaries (part of the income 

side of the GDP) to proxy the value of human capital (Dreyer, 2012, Dreyer et. al. 2013, 2014, Lettau and 

Ludvigson 2001). Besides, the classical article from Benhabib and Spiegel (1994) provides a lucid 

discussion on the role of human capital to economic growth. However, we do not include human capital in 

our models, since it could be endogenous to our independent variables, especially to our membership 

dummies, which are in the centre of our discussion. 
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is GDP per capita in PPP terms of country i at 

the beginning of period t. The following variables are all presented in average terms for country 

i and period t: INV is the investment share as proportion of the GDP, EDU  is the percentage of 

the population between 25 and 64 years old that achieved an upper secondary, post-

secondary non-tertiary and tertiary education, INF is the inflation rate, GOV is the share of 

government’s consumption as proportion of the GDP, OP is openness of the economy defined as 

 
𝑒𝑥𝑝𝑜𝑟𝑡𝑠 +𝑖𝑚𝑝𝑜𝑟𝑡𝑠 

𝐺𝐷𝑃
. 

Now, as in Henrekson et al. (1997), we measure the direct benefits of EU and EZ 

membership to economic growth by using a dummy variable EU (EZ) where 1 indicates an EU 

(EZ) member and 0 the contrary. If membership enhances economic growth, the coefficients 

associated to these variables should be positive. 

Furthermore, if we use time dummies in our estimations, the overall effects of the 

financial crisis on economic growth of all countries are indirectly accounted for. Thus if one 

believes that the financial crisis has inhibited growth of EU and EZ members more than of non-

members, it is a good idea to use interaction variables between the crisis and the two membership 

dummies. We expect the coefficients of these interaction variables to be negative. With this in 

mind Equation (1) can be rewritten as: 
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where 𝐸𝑈𝑖,𝑡𝐶𝑅𝐼𝑡 and  𝐸𝑍𝑖,𝑡𝐶𝑅𝐼𝑡 are interactions of the dummy variables EU and EZ with another 

dummy variable that accounts for the financial crisis, which equals 1 in a year of crisis and 0 

otherwise. This interaction variable is used to measure the relative performance of an EU (EZ) 

member compared to non-members during the financial crisis. Notice that because we use 

averages of the variables for period t, these dummy variables and their interactions are also 

expressed in average terms.   

In order to correct for the possible autoregressive effects of the dependent variable, we 

add its lag of order 1 to equation (2). This should control for “inertial” growth that cannot be 

explained by the other controlling variables. Thus, if past growth influences current growth, 

according to this inertial argument its coefficient should be positive. 

We further add lags of order 1 for the variables investment share and inflation because 

they impact current growth7. Past investment is expected to influence growth positively, while 

the opposite is expected for past inflation. Because of that, coefficients associated to these 

variables are expected to be positive and negative respectively. We can finally define equation 

(3), which can be seen as the focus of our investigation. 
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7 In order to choose the lags to be included in our estimations, we first tested the model using only one of 

the variables INV, INF, GOV, and OP in equation (3) including its lags of order one. Only investment share 

and inflation proved to have significant lags. Likely, the lags of other variables lack significance, because 

we use our variables in average terms. For more details, see Appendix 3. 



 

Notice that these variables or combinations of them are used by almost every study that 

regress economic growth. However, our study differs from others in some ways. For example, 

our data series is only 15 years long, because of the Euro’s short life span. Usually economic 

growth studies use longer data series. This is the case for example of Landau (1995), Vanhoudt 

(1999), Badinger (2005) and Crespo Cuaresma et al. (2008), who use more than 30 years of data 

in their studies. However, in line with our study, other authors such as Henrekson et al. (1997), 

Rapacki and Próchniak (2009) and Mann (2015) use periods of less than 15 years.   

Besides, studies of growth analysis usually use variables in average terms for periods 

ranging from 3 to 10 years. For example, Crespo Cuaresma et al. (2008) use averages of 10 years, 

Islam (1995) and Mann (2015) use averages of 5 years and Rapacki and Próchniak (2009) use 

averages of 3 years. The reason to use averages is that growth rates are typically influenced by 

business cycle fluctuations, which may differ from the “correct” growth trend. Business cycles 

span at a minimum of 3 years, thus we cannot select periods of less than 3 years for our averages. 

On the other hand, our sample is short and thus selecting longer periods than 3 years would reduce 

the observations of our sample significantly. Thus, we choose to use periods of 3 years as in 

Rapacki and Próchniak (2009). For the same reason it is necessary to use overlapping periods as 

in Mann (2015). Using overlapping time periods for our estimations has the advantage of not 

having to choose time blocks arbitrarily. On the other hand, overlapping periods may add 

autocorrelation to the residuals of our estimations. Thus, it is important to use a robust HAC 

(Heteroskedasticity Autocorrelation Consistent) method to correct the variance of our estimates.  

Henrekson et al. (1997) and Crespo Cuaresma et al. (2008) give empirical evidence for 

the positive significance of EU membership on growth. As the authors explain, this growth bonus 

may be related to the economic stability resulting from inflation control and reduction of exchange 

rate volatilities between members. Another potential explanation for the growth bonus is the gain 

of efficiency of members associated to the reduction of size of their governments. This enhances 

economic growth according to Folster and Henrekson (2001).  

But, if we regress growth according to their models and consequently control for 

investment, education, government spending and openness of the economy as indicated in 

Equation (3), we will end up controlling many channels by which membership can enhance 

growth. From now on, we will call these variables “channel variables”. For example, government 

spending could be seen as a function of the membership because the latter can restrict spending. 

The same is valid for investments, because membership may provide several funds to different 

countries. Besides, membership may also partially determine openness through trade legislation. 

Given that all these variables are valid channels by which membership can influence GDP, why 

should they be controlled for? What do the dummies actually measure? In this case, the dummies 

EU and EZ should measure only differences in the access and dissemination of technology caused 

by the integration, as well as other possible channels to economic growth not used in the model. 

Henrekson et al. (1997) provide a lucid discussion on this issue. But is the channel of government 

spending not important when we want to measure the effects of membership on economic growth 

more generally? Thus, one could question if these channels should not be accounted for as part 

of the membership’s benefits.   

In order to cope with this problem we decided to analyse two different models, where 

Model 1 controls for channel variables and Model 2 not. Consequently, the former can be 

considered more restricted towards the definition of the membership’s effect on economic growth.  

Thus, we start by the analysis of Model 1, where all different variables of Equation (3) 

are controlled for. In this case, the membership’s effects on growth are restricted to those not 

coming through the channels variables. We further divide Model 1 into two versions, where Model 

1a, assumes that the crisis is an endogenous phenomenon of the Euro and of the EU and thus 

should not be controlled for. Put it simple, if the effects of the crisis are consequence of the 

memberships (EU or EZ), there is no reason to control for the interaction between the 

memberships and the crisis. In this case, we set β9 and β10 equal to zero so that any effect of the 

crisis to members will be accounted for in the membership dummies and should be reflected in 

the estimation of their related coefficients β7 and β8. Afterwards, we estimate Model 1b, where the 

effects of the crisis on growth are controlled for EU and EZ members so that we can analyse 

whether the crisis has hit members stronger than non-members. Notice that in this case the crisis 



 

can be seen as an exogenous variable to the membership. The equations for Models 1a and 1b can 

be written as:   

 

( ), 1 0 . 2 , 3 , 4 , 5 ,

6 , 7 , 8 ,

11 1, 12 1, 13 1, ,

lnt i t i t i t i t i t i

t i t i t i

t i t i t i t i

AGr y INV EDU INF GOV

OP EU EZ

AGr INV INF u

    

  

  − − −

= + + + +

+ + +

+ + + +

   (4) 

and 

( ), 1 0 . 2 , 3 , 4 , 5 ,

6 , 7 , 8 , 9 , 10 ,

11 1, 12 1, 13 1, ,

lnt i t i t i t i t i t i

t i t i t i t i t t i t

t i t i t i t i

AGr y INV EDU INF GOV

OP EU EZ EU CRI EZ CRI

AGr INV INF u

    

    

  − − −

= + + + +

+ + + + +

+ + + +

    (5) 

 

After estimating equations (4) and (5) we run Model 2, where we do not control for the 

so called channel variables. We assume that the following variables can be considered as good 

candidates for these channels: investment share, education, government spending and openness. 

Thus, Model 2 has a broader approach towards the definition of the effects of membership on 

growth; consequently we would expect the size of the membership effect on growth to be 

amplified relative to the versions of Model 1, where the channel variables are controlled.  Besides, 

we repeat the differentiation of the Euro crisis as endogenous or exogenous variable to EU and 

EZ memberships by running Models 2a and 2b according to the following equations respectively:  
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The coefficients of equations 4, 5, 6 and 7 are estimated in the following section.  

 

3. Measuring Membership’s Growth Effects  

 
EU and EZ memberships are not random events and several conditions must be met 

before a country can join them, where some relate directly to GDP. Consequently membership is 

an endogenous variable in the regressions which cannot be consistently estimated without using 

instrumental variables (Hayashi, 2000 and Bun and Klaassen 2007). One could also claim that 

other variables of Equation (3) qualify as endogenous variables, such as government spending, 

inflation, investment share, etc. For these reasons, the higher flexibility offered by the GMM 

estimators make them standard in regressions of economic growth.  

We apply the panel Generalized Method of Moments (GMM) according to Arellano and 

Bond (1991)8. This GMM technique is designed to estimate linear relationships in panel models 

with few points of time and a large number of individuals. This linear relationship may be 

dynamic, where past realizations of the dependent variable influence its current ones. Individual 

fixed effects may be present and some regressors may be endogenous. Furthermore, disturbances 

 

8 One could also see the so called “system GMM” of Blundell and Bond (1998) as an even better option to 

our estimations than the “difference GMM” of Arellano and Bond (1991). However, compared to the 

difference GMM, the system GMM uses by concept many more instruments. As we need to make sure in 

the GMM estimations of panel settings that the number of instruments is lower than of sampled individuals 

(countries), a sample with only 31 countries combined with the system GMM technique would clearly 

create problems to our estimations. A rich discussion on this topic is offered by Roodman (2009).  



 

of the estimations may present heteroscedasticity and autocorrelation, even though uncorrelated 

across individuals. This GMM approach also assumes that all instruments are based on lags of 

the model’s variables. The technique transforms all regressors by differencing, what removes 

fixed effects. However, the lagged dependent variable can still be endogenous (for more details, 

see Roodman, 2009).      

Other challenges besides endogeneity could be present in our data. For example, variables 

could have a unit root and be co-integrated. Furthermore, an individual time trend of growth could 

exist, what could bias the membership’s effect upwards, since the longer the period, the more 

countries join the club. Baldwin and Taglioni (2007) and Bun and Klaassen (2007) discuss these 

issues and prove that those problems can significantly bias the calculated effects of membership 

on trade. However, because our panel has a more restricted time frame, accounting for a time 

trend on growth would not make sense. Unit root tests for our panel data (Maddala and Wu, 1999, 

Im et al., 2003 and Levin et al., 2002) indicate that non-stationarity issues are not relevant to us, 

likely because of the relatively short period of our data 9.  

Results for our GMM estimations of Models 1a, 1b, 2a and 2b are given in Table 1. The 

estimations perform well and autocorrelation tests of residuals indicate that the disturbance terms 

of the second order do not present autocorrelation. This allows us to select any instrument of lag 

3 or higher. Besides, none of the GMM estimations are rejected by the Sargan test, showing that 

the GMM estimations meet the requirements of identification. Furthermore, all Wald tests support 

the use of both our variables and time dummies to regress economic growth.  

In order to correct the variance of the estimates, all p-values and confidence intervals in 

Table 1 are calculated using the robust HAC method according to White (1980) and Newey and 

West (1987). When we use the HAC method, our confidence intervals get wider and we cannot 

be so precise on where the true values for the estimates are. We therefore wish to be conservative 

and use the minimum effect of membership on growth instead of its average. In order to find this 

minimum effect, we look at the lower boundary of the confidence interval of the coefficient 

associated to EU membership.  

Likewise, to quantify the minimum damaging effect on growth of membership during the 

financial crisis, we use the upper boundary of the confidence interval of the coefficient related to 

the interactions between the membership dummies and the crisis.     

We leave all the non-significant coefficients in our estimations. Reducing the estimated 

models by setting non-significant coefficients to zero (deleting variables) based on inference tests 

could create two different problems. First, it could confuse the interpretation of the coefficients. 

A good example for that would be the problems with the interpretation of the membership 

dummies: What would they capture in each setting? Second, the result of setting coefficients to 

zero based on inference tests could strongly depend on the ordering in which we proceed. This 

issue is discussed by Hendry and Krolzig (2004), among others. Nevertheless, in order to 

complement our analysis, estimation results of our models ignoring non-significant variables are 

provided in Appendix 5. 
 

3.1 Controlling Channel Variables  

 

Models 1a and 1b are those that control for all channel variables. As explained earlier, 

Model 1a assumes that the crisis is an endogenous phenomenon of the Euro and of the EU and 

thus should not be controlled for. In the model, β1 is negative implying beta convergence. The 

richer the state, the lower its potential to grow. β2 is the coefficient associated to investment share 

and it is positive indicating that the higher the investment share, the more the country is expected 

to grow.  

There is no evidence that β3 (coefficient associated to education)10, β4 (inflation), β11 (past 

growth) and β12 (past investment) are significant, indicating that the variables associated to them 

 

9 See Appendix 4 for more details. 
10 Since Education did not prove to be significant in our estimations, we decided to use different proxies 

for it as indicated in Appendix 2. Results. however, did not improve. 



 

are not relevant to explain growth in our model. Past inflation, however, seems to have a negative 

impact on current economic growth (β13 is negative and significant). 

β5 (government consumption) and β6 (openness of the economy) are significant and 

suggest that the variables they are associated with impact economic growth negatively and 

positively respectively.  

But most importantly, in Model 1a β7 (EU membership) and β8 (EZ membership) are not 

significant according to our estimations, indicating that memberships have no effect on economic 

growth.   

Model 1a considers the effects of the financial crisis equally for every country in the time 

dummies of the GMM. However, the financial crisis may have affected EU and EZ members 

stronger than other countries. Because we do not have access to longer time series for the Euro, 

estimations are restricted to a period of only 15 years. If the financial crisis is an exogenous factor, 

the results for the coefficients of EU and EZ would be biased. They would be driven by the 

European debt crisis and are not expected to hold in the future. In other words, lower growth in 

the end of our sample period merely happens to coincide with a larger number of EU and EZ 

members. If the crisis is exogenous to the two memberships as discussed, this can be accounted 

for using of the interactions between the memberships and the crisis as independent variables. 

That is what Model 1b does. It controls for the extra growth effects that the crisis has on each EU 

and EZ members.  

The results of the estimated coefficients of Model 1b are very similar to those of Model 

1a, where both memberships do not influence economic growth (β7 and β8 are not significant)11. 

On the other hand, even though β8 (EZ membership) remains non-significant, β10 is significant 

indicating that EZ affects economic growth during the time of the financial crisis. According to 

the results, EZ membership amplifies recession with at least 0.38% per year (see upper boundary 

of confidence interval). There is no significant difference in the impact of the crisis if you compare 

EU members that are not part of the EZ with non-EU members (β9 is not significant).  

 

Table 1: GMM Estimation Results 

 

11 If we run estimations and ignore nonsignificant variables (see Appendix 5) results for the estimations of 

the coefficients are very similar, indicating no significance of the coefficients associated to EU and EZ in 

both versions of model 1. 



 

 1a 1b 2a 2b 

 Coef. p-value Coef. p-value Coef. p-value Coef. p-value 

1    ln 𝑦0𝑡,𝑖 -0.2407 < 0.001 -0.2494 < 0.001 -0.2451 < 0.001 -0.2532 < 0.001 

2  INVt,i 0.0034 0.012 0.0036 0.039 x x x x 

3 EDUt,i -0.0001 0.854 0.0001 0.945 x x x x 

4 INFt,i 0.0001 0.919 -0.0002 0.867 0.0001 0.861 -0.0002 0.815 

5 GOVt,i -0.0064 0.002 -0.0054 0.019 x x x x 

6 OPt,i 0.0004 0.038 0.0004 0.038 x x x x 

7 EUt,i 0.0078 0.297 0.0089 0.236 0.0172 0.042 0.0175 0.050 

8 EZt,i -0.0027 0.804 0.0076 0.543 -0.0034 0.735 0.0094 0.377 

9 EUt,i CRIt x x -0.0050 0.707 x x -0.0038 0.633 

10 EZt,i CRIt x x -0.0146 0.091 x x -0.0179 0.051 

11 AGRt-1,i -0.0322 0.599 -0.0287 0.652 0.0759 0.167 0.0783 0.177 

12 INVt-1,i -0.0014 0.182 -0.0016 0.185 x x x x 

13 INFt-1,i -0.0025 < 0.001 -0.0024 0.001 -0.0027 0.001 -0.0026 0.002 

Sargan Test 11.459 0.322 12.071 0.280 12.588 0.247 13.242 0.210 

Autocor. Test (1) 2.639 0.008 2.537 0.011 2.486 0.012 2.325 0.020 

Autocor. Test (2) -1.253 0.210 -0.953 0.340 -0.017 0.986 -0.130 0.896 

Wald Coef. 881.2 < 0.001 952.6 < 0.001 258.4 < 0.001 304.4 < 0.001 

Wald Time Dum. 337.0 < 0.001 241.6 < 0.001 862.1 < 0.001 671.1 < 0.001 

Confidence Intervals at 10% Significance of Selected Coefficients 
 

 1a 1b 2a 2b 

1 ln 𝑦0𝑡,𝑖 -0.2855 -0.1960 -0.2931 -0.2058 -0.2791 -0.2110 -0.2891 -0.2174 

2  INVt,i 0.0011 0.0057 0.0007 0.0065 x x x x 

5 GOVt,i -0.0099 -0.0028 -0.0092 -0.0016 x x x x 

6 OPt,i 0.0001 0.0007 0.0001 0.0007 x x x x 

7 EUt,i -0.0045 0.0202 -0.0034 0.0213 0.0032 0.0312 0.0028 0.0323 

10 EZt,i CRIt x x -0.0288 -0.0038 x x -0.0330 -0.0027 

12 INVt-1,i -0.0037 -0.0013 -0.0037 -0.0012 -0.0041 -0.0013 -0.0041 -0.0012 

13 INFt-1,i -0.2855 -0.1960 -0.2931 -0.2058 -0.2791 -0.2110 -0.2891 -0.2174 

All estimations use lags of order 5 of the model’s variables in the GMM vector of instruments. Significant 

coefficients are marked in bold. 

Source: author’s calculations. 
 

So, what is the contribution of EZ membership to economic growth during the first 15 

years of the Euro? If the crisis is consequence of the common currency (endogenous to the 

membership), Model 1a should be taken into consideration and we could conclude that the Euro 

does not contribute to economic growth. On the other hand, if the crisis is exogenous, Model 1b 

shows that the EZ membership amplified the negative effects of the financial crisis on growth. 

Either way, both versions of the model share challenges that need to be addressed. The 

coefficients related to EU and EZ are not significant. This lack of significance could be explained 

by the setting of the models, where variables such as investment share, inflation, openness of the 

economy and government spending are controlled. As discussed earlier, these variables can be 

seen as possible channels by which EU and EZ influence growth. For example, when investment 

share is controlled in both versions of Model 1, the EU dummy does not capture the effect that 

membership exercises over investment share. Part of investment share may be enhanced because 

of the membership. We therefore re-run estimations without the channel variables. However, as 

these partly contain the effect of membership on economic growth we expect the membership 

coefficients to be higher in Model 2 than in Model 1. 

 

3.2 Running Estimations without Channel Variables  

 



 

The significance and signals of the GMM estimates in both versions of Model 2, where 

we do not control for investment, education, government spending and openness of the economy, 

are very similar to those of both versions of Model 1.  

Moreover, there is a significant effect of EU membership on economic growth in both 

Models 2a and 2b (β7), and as expected the effect is higher than in any of the two versions of 

Model 1. This way EU membership is expected to influence economic growth with at least 0.32% 

(Model 2a) and 0.28% (Model 2b) positively per year12. As for the other coefficients, the results 

are similar in Model 2 compared to Model 1: there is evidence of Beta convergence (β1 is negative 

and significant), the lag of inflation has a negative impact on growth (β13 is negative and 

significant) and EZ membership remains non-significant, except during the financial crisis where 

it hinders growth with at least 0.27% per year13 (see Model 2b, where β10 is negative and 

significant). In other words, the positive effect of EU membership (min. 0.28% yearly) is at least 

partly neutralized in Euro countries by an amplified negative effect of the financial crisis (min -

0.27%). Besides, the crisis seems not to affect EU members that do not adopt the Euro more than 

non-EU countries, since in Model 2b β11 is not significant.  

We can conclude again that the effects of EZ membership on growth depend on how we 

understand the crisis: if it is consequence of the common currency (endogenous to the EZ 

membership), Model 2a should be taken into consideration and we would conclude that the Euro 

does not contribute to economic growth. On the other hand, if the crisis is exogenous, Model 2b 

shows that EZ membership hindered economic growth during the years of the financial crisis.  

     

3.3 Discussion of Results  

 

According to our study, the EU membership pays a dividend in the form of growth bonus. 

Countries that become part of the EU can expect sustainable higher growth in comparison to 

others. Thus, there is still lasting attractiveness of the EU membership to non-members in 

economic terms. This goes in line with recent literature. For example, Rapacki and Próchniak 

(2014) discuss the CEE countries’ adherence to the EU starting in 2004 and find that it was 

beneficial to their economies. Ottaviano et al. (2014), investigating the possible consequences on 

the now passed British referendum, find evidence in favour of a British status quo.  

Contrary to EU membership, our study found no evidence of a significant effect of EZ 

membership on economic growth, except during the financial crisis. Here it is significant, but 

negative (growth “malus”), making the Euro membership less desirable for outsiders. Also this 

conclusion finds resonance in other studies. One what-if exercise for the adoption of the Euro by 

outsiders was performed by Brzoza-Brzezina et al. (2014) in Poland. The authors show that a 

negative impact on economic growth would be expected in Poland during the financial crisis if 

the country had joined the Euro in 2007. 

The EZ is commonly said not to fulfil the criteria of an OCA (optimal currency area) and 

this is a major reason why its members fared comparatively bad during the crisis after 2007 

(Krugman 2013): they are more prone to major asymmetric shocks such as those following the 

outbreak of the financial crisis. In line with this Arnold and Van Ewijk (2015) show that the 

deeper financial integration in the EZ has amplified divergences among participant countries. A 

comparison may be drawn with the first European Exchange Rate Mechanism that collapsed 

during 1992-1993 after an asymmetric shock – in that case the German reunification (Buiter el al. 

1998).  

Nevertheless, the EZ is not all bad news: in an early study, Economidou and Kool (2009) 

show that for the 12 original EZ members and three other long-standing EU member countries, 

asymmetries do not seem to play a role. And according to Fratzscher (2015) the Euro was 

relatively stable during the crisis helping to keep interest rates low and avoiding a massive wave 

of insolvency and default.  Moreover measures such as short-term anti-crisis funds and the 

permanent European Stability Mechanism were taken to dampen asymmetric shocks within the 

 

12 See lower boundary of confidence interval of β7. 
13 See upper boundary of confidence interval of β10. 



 

currency union, and consequently move the EZ closer to the OCA criteria (Dreyer and Schmid 

2015). Likewise, the agreement on a European Banking Union helps to stabilise the banking 

sector by separating bank rescues from the question of sovereign solvency (Krugman 2013). 

Finally, the European Central Bank’s role for the Euro’s stability must not be underestimated 

(Fratzscher 2015). The various measures show that the EZ has effectively developed over time 

and that the EU may be able to implement policies that help further dampen, correct or 

counterbalance the underlying conditions that up until now have impeded the EZ from being an 

OCA. 

 

4. Conclusion  

 

The aim of this study is to investigate whether economic integration caused by EU and 

EZ memberships respectively implied growth bonuses for their members during the first 15 years 

of the Euro. With data from Eurostat on European countries as input we applied augmented Solow 

growth models using convergence analysis.  
Considering the heated political debate related to the Brexit referendum, our results 

favour a “yes” to the EU but a less clear answer when it comes to the EZ: we observe a positive 

relation between EU membership and growth during the first 15 years of the Euro, meaning that 

the EU countries grew more than non-EU members. This goes in line with most of the literature 

discussed in the study. The results can be said to contradict Solow (1956) and instead confirm the 

endogenous growth theory of Romer (1990) and the study of Baldwin (1992) according to which 

economic integration can spur growth through scale effects. This impacts technological progress, 

and permanent growth effects are generated.  

However, we also conclude that the impact of EZ membership on economic growth 

depends on the way we look at the crisis: if we think about the crisis as consequence of the Euro 

(an endogenous phenomenon of the EZ), we should run our estimations without controlling for it 

in Euro countries. That is what we did in a first step and found no evidence that EZ membership 

influenced growth. However, if we think about it as an exogenous variable and control for its 

effects in Euro countries, we can observe that EZ membership hindered economic growth during 

the period of the crisis compared to EU members that were not in the EZ; while in other years it 

did not impact growth.  

We further analysed economic convergence. In accordance with the literature our results 

show a negative relation between per capita income and growth, which can be seen as evidence 

of beta convergence during the analysed period. In other words, during these 15 years poorer 

countries have been catching up with the wealthier ones.  

Our estimations further suggest that countries with a high degree of foreign trade 

(“openness”) are expected to grow more because of scale effects. Moreover, investment share 

seems to have a positive relation to growth, whilst past inflation and government spending both 

have a negative impact.  

   



 

Appendix 1: Growth Bonus of Membership   

 

Table A1: Literature Overview: Growth effects of EU membership 
  Landau 1995 Henrekson et al. 

1997 

Vanhoudt 1999 Badinger 2005 Crespo Cuaresma 

et al. 2008  
Mann (2015) Rapacki and 

Próchniak (2009) 
        
Time 1950-1990 1975-1990 1950-1990 1950-2000 1961-1998 1995-2010 1996 to 2007  

Countries 17 OECD countries 22 OECD countries 23 OECD 

countries 

EU 15 EU 15 10 CEE + EU15  10 CEE + EU15  

Dependent 

variable 

Growth of 

Purchasing Powers 

Real GDP growth Real GDP 

growth 

Real GDP growth Real GDP growth Real GDP growth Total real GDP 

growth 

Independent 

controls  

Relative GDP (to 

U.S.) (squared), 

time trend 

(squared), change 

in terms of trade, 

relative government 

debt, human capital  

Initial GDP, trade 

policy, years of 

schooling, dummies 

for period-specific 

effects 

Scale of the EU 

economy 

(population), 

investment 

Real capital 

growth, human 

capital growth, 

trade share, 

inflation, dummy 

for 1970-2000 

(“golden age”) 

Initial GDP, 

investment share, 

government share, 

trade share, years of 

schooling, inflation 

Initial GDP, 

physical capital, 

education, degree 

of integration, 

openness, progress 

in economic 

transition, world 

GDP growth 

Investment in 

physical capital, 

human capital, 

consumption, trade, 

government 

spending, structure 

of economy, 

financial sector, 

FDI, economic 

freedom, progress 

in transition, aid 

Representation 

of EU 

membership 

Binary dummy, 

time trend x binary 

dummy 

Binary dummy Binary dummy, 

length of 

membership 

Construction of 

an integration 

index 

Length of 

membership 
Through variable of 

degree of 

integration  

Through independ. 

variables that are 

seen as channels by 

which EU cam 

affect growth 

Main finding No growth bonus Growth bonus of 

0.6-0.8% annually, 

no difference 

between EU and 

EFTA membership 

No growth 

bonus 

Only level effects, 

no permanent 

growth bonus 

Growth bonus, with 

increased 

convergence for 

initially relatively 

poor members 

Small, but 

significant effect of 

membership to CEE 

countries 

Growth bonus for 

CEE countries. 

Stronger 

convergence of 

poorer with richer 

countries 

OBS: All variables are used in average terms



 

Appendix 2: Data  

 

Countries 

 
The data is collected for the following 31 countries: Austria, Belgium, Bulgaria, Croatia, Cyprus, 

Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, 

Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, 

Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom. Data were 

collected from 1995 to 2013 from Eurostat. 

 
GDP per Capita in PPP terms 

 

We collected data for GDP per capita in purchasing power terms (PPP). One can find this 

data series under “GDP and main components – Current prices [nama_gdp_c]”.  

 

Afterwards, we calculated its annual growth rate and its averages of the past 3 years as 

explained in the text to account for our dependent variable 
,t iAGr  (average growth).   

 

On the other hand, the variable ( )0 .ln t iy  is the natural log of the GDP per capita in PPP 

terms at the beginning of each 3 years period.   

 
Investment and Government Shares 

 

We collected data on gross fixed capital formation and final consumption expenditure of 

general government as percentages of the GDP. One can find these data series under 

“GDP and main components – Current prices [nama_gdp_c]”.  

 

Afterwards, we calculated their averages of the past 3 years as explained in the text to 

account for our independent variables 
,t iINV (investment share) and 

,t iGOV  (share of 

government’s consumption).   

 
Education 

 

We collected data on the percentage of the population between 25 and 64 years old that 

achieved an upper secondary, post-secondary non-tertiary and tertiary education (levels 

3-8). One can find this data series under “Population by educational attainment level, sex and 

age (%) - main indicators [edat_lfse_03]”.  

 

Afterwards, we calculated the averages of this variable for the past 3 years as explained 

in the text to account for our independent variable 
,t iEDU  (education).  

 

Since this variable did not prove to be significant, we decided to collect other series to 

account for education and test them. However, results were not improved. These series 

were: “School expectancy of pupils and students”, “People who have achieved at least an 

upper secondary school degree in percentage terms” and “early education and training 

graduates in percentage terms for people between 18 and 24 years old”. 
 

  



 

Inflation 

 

We collected data of annual average rate of inflation (all-items HICP). One can find this 

data series under “HICP (2015 = 100) - annual data (average index and rate of change) 

[prc_hicp_aind]”.  

 

Afterwards, we calculated the averages for this variable for the past 3 years as explained 

in the text to account for our independent variables 
,t iINF  (inflation).  

 

Openness of the Economy 

 

In order to account for openness of the economy, we first collected data on exports and 

imports of goods and services as percentage of GDP. These series can be found under 

“GDP and main components - Current prices [nama_gdp_c]”.  

 

Then we summed the shares of imports and exports as percentage of GDP. Finally, we 

calculated the averages for this variable for the past 3 years as explained in the text to 

account for our independent variable 
,t iOP  (openness of the economy).  

 

EU and EZ Memberships 

 

We defined the variables EU and EZ membership by setting them equal to 1 in case of 

membership and equal to 0 in case of non-membership. We also took averages of past 3 

years for these variables as explained in the text in order to accommodate with our 

estimations. 

 

Crisis 

 

We created a dummy variable CRI (crisis) to account for the financial crisis that started 

in 2007. Thus, the years prior to 2007 were not considered part of the financial crisis and 

thus were recorded as “0”. From 2007 onwards, this changed to a recording of “1”. Again, 

we also took averages of past 3 years for these variables as explained in the text in order 

to accommodate with our estimations. 

 
  



 

Appendix 3: Selecting Significant Lags  

 

Adding too many insignificant lags of variables to our model could reduce the efficiency 

of our estimations. Thus, we decided to first study which lags of variables can be seen as best 

candidates to be significant in Equation (3). In a restricted version of this equation, we test the 

significance of the lags of order one of each of the following variables: investment share, inflation, 

government spending and openness of the economy. Significant lags are then incorporated to our 

unrestricted model. 

Table A1 shows results for GMM estimations of Equation (A1): 

 

( ), 1 0 . 2 , 3 1, 4 , 5 ,

6 , , 7 , , 8 1, ,

lnt i t i t i t i t i t i

t i t i t i t i t i t i

AGr y k k EU EZ

EU CRI EZ CRI AGr u

    

  

−

−

= + + + +

+ + + +
,   (A1) 

where k equals INV, INF, GOV and OP in each estimation. All GMM estimations use as vector 

of instruments lags of order 4 and 5 of equation (A1)’s variables.  

 

Table A2: GMM Estimation for Interactions 

Source: author’s calculations. 
 

None of the estimations presented in Table A1 are rejected by the Sargan test, what 

indicates that they meet the identification condition of the GMM. Besides the autocorrelation tests 

of order 2 indicate that no problems of autocorrelation of residuals are observed and instruments 

of lag 3 or higher are valid. The two Wald tests also support the use of our variables as well as 

the time dummies used in our estimations. 

According to Table A2, only lags of investment share and of inflation rate are significant 

at the 10% level. That is why we used them in the main estimations. Besides, notice that the lag 

of investment share appears to have the “wrong sign”, indicating a negative influence of past 

investment on growth. Although it is hard to explain the exact cause for this contra intuitive result, 

it is not uncommon to find similar findings in the literature (inter alia Blomstrom et al., 1996, 

Attanasio et al., 2000, Loayza et al., 2005 and Roodman, 2008). For example, Blomstrom et al. 

(1996) and Attanasio et al. (2000) give two possible explanations for this problem: The first is 

that savings, which anticipate growth negatively limits investment. The second is that growth is 

a cyclical variable. Thus, periods of high growth and investment are preceded by periods of low 

growth and investment. 

 

  

 k = INV k = INF k = GOV k = OP 

 Coef. p-value Coef. p-value Coef. p-value Coef. p-value 

β1 ln 𝑦0𝑡,𝑖 -0.2439 < 0.001 -0.2532 < 0.001 -0.2617 < 0.001 -0.2459 < 0.001 

β2 kt,i 0.0042 0.015 -0.0002 0.815 -0.0081 0.019 0.0003 0.234 

β3 kt-1,i -0.0029 0.045 -0.0026 0.002 0.0007 0.824 0.0002 0.400 

β4 EUt,i 0.0140 0.050 0.0175 0.050 0.0096 0.097 0.0154 0.021 

β5 EZt,i 0.0122 0.231 0.0094 0.377 0.0110 0.287 0.0162 0.123 

β6 EUt,i CRIt -0.0047 0.644 -0.0038 0.633 0.0012 0.857 -0.0006 0.930 

β7 EZt,i CRIt -0.0171 0.028 -0.0179 0.051 -0.0106 0.173 -0.0150 0.099 

β8 AGRt-1,i 0.0381 0.440 0.0783 0.177 0.0545 0.273 0.0663 0.185 

Sargan Test 11.082 0.351 13.242 0.210 9.646 0.472 10.390 0.406 

Autocor. Test (1) 2.552 0.010 2.325 0.020 2.709 0.006 2.860 0.004 

Autocor. Test (2) -0.029 0.976 -0.130 0.896 -0.663 0.507 -0.183 0.854 

Wald Coef. 228.9 < 0.001 304.4 < 0.001 394.0 < 0.001 224.8 < 0.001 

Wald Time Dum. 375.6 < 0.001 671.1 < 0.001 510.1 < 0.001 264.1 < 0.001 



 

Appendix 4: Unit Root Tests with Panel Data 

We check whether all variables of Equation (3) are stationary by running the tests of unit root for 

panel models of Maddala - Wu (1999), of Im, Pesaran and Shin (2003) and of Levin, Lin and Chu 

(2002).  The hypothesis of non-stationarity can be rejected for all variables at the 1% significance 

level except for investment share in the Im, Pesaran and Shin test, which rejects the hypothesis of 

unit root in this case at the 10% significance level.  

 

Table A3: Unit Root Tests with Panel Data 
 p-values 

Variable

 

Maddala Wu Im, Pesaran and Shin Levin, Lin and Chu 

,t iAGr  < 0.01 < 0.01 < 0.01 

( )0 .ln t iy  
< 0.01 0.014 < 0.01 

,t iINV  < 0.01 0.052 < 0.01 

,t iEDU  < 0.01 < 0.01 < 0.01 

 < 0.01 < 0.01 < 0.01 

,t iGOV  < 0.01 < 0.01 < 0.01 

,t iOP  < 0.01 < 0.01 < 0.01 

 

  

,t iINF

data:The


 

Appendix 5: Re-estimating our Models Ignoring nonsignificant Variables 

Since coefficients related to education, inflation and past investment did not prove to be 

significant in Table 1, we run our estimations without these variables. Table A4 provides results 

for our estimations. Notice, that results are very similar to those of Table 1, with the membership 

dummies remaining non-significant in Models 1a and 1b.  

 

Table A4: GMM Estimation Results 
 1a 1b 2a 2b 

 Coef. p-value Coef. p-value Coef. p-value Coef. p-value 

1    ln 𝑦0𝑡,𝑖 -0.2589 < 0.001 -0.2634 < 0.001 -0.2477 < 0.001 -0.2560 < 0.001 

2  INVt,i 0.0025 0.035 0.0024 0.037 x x x x 

3 EDUt,i x x x x x x x x 

4 INFt,i x x x x x x x x 

5 GOVt,i -0.0063 0.002 -0.0054 0.009 x x x x 

6 OPt,i 0.0005 0.016 0.0051 0.017 x x x x 

7 EUt,i 0.0071 0.208 0.0085 0.163 0.0174 0.036 0.0176 0.040 

8 EZt,i -0.0014 0.895 0.0071 0.574 -0.0034 0.750 0.0096 0.374 

9 EUt,i CRIt x x -0.0042 0.660 x x -0.0046 0.568 

10 EZt,i CRIt x x -0.0113 0.096 x x -0.0186 0.045 

11 AGRt-1,i -0.0297 0.629 -0.0238 0.701 0.0720 0.230 0.0699 0.267 

12 INVt-1,i x x x x x x x x 

13 INFt-1,i -0.0025 < 0.001 -0.0026 < 0.001 -0.0026 < 0.001 -0.0028 < 0.001 

Sargan Test 11.459 0.322 12.957 0.226 12.872 0.230 13.381 0.203 

Autocor. Test (1) 2.639 0.008 2.671 0.007 2.525 0.011 2.398 0.016 

Autocor. Test (2) -1.253 0.210 -1.274 0.202 -0.188 0.850 -0.275 0.782 

Wald Coef. 881.2 < 0.001 1171.1 < 0.001 245.8 < 0.001 302.2 < 0.001 

Wald Time Dum. 337.0 < 0.001 191.5 < 0.001 289.0 < 0.001 270.6 < 0.001 

Confidence Intervals at 10% Significance of Selected Coefficients 
 

 1a 1b 2a 2b 

1 ln 𝑦0𝑡,𝑖 -0.2877 -0.2302 -0.2934 -0.2333 -0.2844 -0.2110 -0.2940 -0.2180 

2  INVt,i 0.0005 0.0046 0.0005 0.0043 x x x x 

5 GOVt,i -0.0098 -0.0028 -0.0089 -0.0019 x x x x 

6 OPt,i 0.0001 0.0008 0.0001 0.0008 x x x x 

7 EUt,i -0.0022 0.0165 -0.0015 0.0185 0.0037 0.0312 0.0034 0.0318 

10 EZt,i CRIt x x -0.0206 -0.0019 x x -0.0340 -0.0032 

13 INFt-1,i -0.0036 -0.0015 -0.0036 -0.0017 -0.0036 -0.0016 -0.0037 -0.0018 

All estimations use lags of order 5 of the model’s variables in the GMM vector of instruments. Significant 

coefficients are marked in bold. 

Source: author’s calculations. 
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