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IMPAC T OF  INSTITUTIONS ON ECONOMIC GROW TH 
ACROSS OECD COUNTRIES
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Abstract1

This paper provides empirical evidence in support of the view that quality of institutions 
is an  important determinant of  medium and long-term growth in  OECD countries. 
Regarding the methodology, a panel data analysis with two-stage least squares (2SLS) 
estimation will be used to account for the endogeneity of the institutional variable. Besides 
institutional quality, we  also consider other relevant determinants of  potential growth 
such as the initial level of GDP per capita, public debt, and structural variables typically 
referred to  in  economic growth theory. Our estimation results show a  positive impact 
of  institutions on  subsequent economic growth: an  increase in  1 point in  institutional 
quality leads to an estimated increase of 16.88 percentage points in potential GDP per 
capita growth, in  the case of high-debt countries. With this, we notice a particular rel- 
evance of  institutions in  countries with high levels of  debt. Therefore, our findings 
support the necessary attention to the institutional tissue of societies since improvements 
in institutional quality can subsequently improve economic growth.
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1.   Introduction

For a long time, economic growth explanation relied mainly on factors such as the aug- 
mentation of  physical and human capital, and technical progress. However, such vari- 
ables could not explain economic growth thoroughly, which led to  the search for other 
determinants. Evidence has been increasingly pointing out towards institutions as a de- 
cisive economic growth factor (Valeriani and Peluso, 2011).

The literature concerning institutions and their effects is vast, quite heterogeneous, 
with a broad range of definitions and measures.1 One typical way to categorize institutions 
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is the institutional framework coming from North (1991). There can be a further distinction 
between economic, political and cultural institutions (Porta et al., 1999; Kuncic, 2012).

Evidence shows that the relevance of institutions diff ers according to context, namely 
the level of a country’s development. They seem to be more crucial for developing countries 
(Glaeser et al., 2004). For example, when comparing diff erences in economic institutions, 
the main conclusion is that country institutions became more market-friendly in the 1980s 
and 1990s, reducing institutional diff erences (Freeman, 2002). Some similarities are 
therefore expected in the institutional quality of OECD countries.

Initially, empirical studies indicated that redistributive activities were more likely 
to occur with institutions that valued productive activity less, limiting investment and 
growth (Ali, 2003). Similarly, when property rights are poorly defi ned, powerful interest 
groups usually pursue unproductive activities, expropriating rents (Tornell and Lane, 1999),
leaving developing countries with little chance of growth. In our opinion, it is also crucial 
to understand whether institutions are relevant for developed countries, given their potential 
for transmission.

With much of the literature studying the impact of institutional diff erences on economic 
growth being done on global samples or developing countries, there is therefore a lack 
of studies for the case of developed countries (Eicher and Röhn, 2007). One exception is 
Masuch et al. (2016), who consider the group of European countries to study the impact 
of institutions on growth, using the World Governance Indicators (WGIs) as a measure 
of institutional quality. Since their study covers only a small sample of developed countries, 
the research should be expanded to draw more robust conclusions. Thus, there seems to be 
a gap in the literature measuring the impact of institutions in developed countries, taking 
OECD countries among other variables. It is of interest to understand whether institutions 
generate disparities in this set of countries and whether they aff ect economic growth.

Our research questions are: What is the impact of institutions on economic growth 
in OECD countries? What is the relevance of institutions for developed countries?

To answer them, we use panel data and estimate the model using the two-stage 
least squares (2SLS) to account for the endogeneity of the institutional variable. The in- 
stitutions’ endogeneity to macroeconomic outcomes also arises because these variables 
have been generally measured ex-post. We can also argue that institutions might depend 
on the level of output per worker in an economy. In this paper, we use legal origin dummies 
as instruments for institutional delivery, following Porta et al. (1999) and other robustness 
checks, i.e., diff erent measures of institutions and the inclusion of other structural 
control variables. By using legal origins, we test the hierarchy of institutions hypothesis 
(Acemoglu et al., 2004). While economic institutions aff ect economic performance, 
they are themselves both directly and indirectly infl uenced by political institutions. 
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Our approach is similar to that of Eicher and Leukert (2009), who use a set of political 
institutions as instruments for economic institutions. However, our instruments do not 
suff er from an ex-post measurement bias, as they refer to the legal origins.

The dependent variable will measure the average potential growth of GDP per capita 
(GDPpc) over 3, 5, 10 and 15 years to see how the initial conditions aff ect economic 
growth. Using data from 1995 to 2021 for potential GDPpc, calculating the average over 
15 years leaves us with a small sample. Two models are then estimated: a base model, 
considering the institutional variables, the initial level of GDPpc, and public debt; and 
a fi nal model to which we add structural variables typically referred to in the economic 
growth literature. The focus will be on formal and economic institutions, using as proxy 
the WGIs, which enter our growth regression as an institutional quality variable.

The conclusions support the idea that institutions are important for medium and 
long-term economic growth in developed countries. They are vital in countries with 
high debt, as they can cushion the damaging eff ects of high debt on economic growth. 
Moreover, institutions maintain their meaning and signal when considering other relevant 
macroeconomic variables, revealing their importance in explaining economic growth.

After this brief introduction, the paper will be structured as follows. In Section 2, 
we discuss the data and methodology used. In Section 3, we present the empirical model 
and discuss the results. Finally, in Section 4, the main conclusions and limitations are 
presented.

2. Data Analysis and Methodology

Institutions are an important factor to consider when studying economic growth (Porta 
et al., 1999; Rodrik, 2003 and 2004; Nugroho et al., 2019). Institutions are a concept that 
must be contextualized: they are quite dependent on the level of the country’s development 
(Rodrik, 2003). The sample used will cover the following 36 OECD countries: Australia, 
Canada, Ireland, the United Kingdom, New Zealand, the United States of America, 
Belgium, Chile, France, Greece, Israel, Italy, Luxembourg, Mexico, the Netherlands, 
Poland, Portugal, Spain, Turkey, Austria, the Czech Republic, Germany, Hungary, Japan, 
Korea, Slovakia, Slovenia, Switzerland, Denmark, Finland, Iceland, Norway, Sweden, 
Estonia, Latvia and Lithuania. The data frequency is yearly. For the potential GDPpc, data 
are available from 1995 to 2021, while the independent variables are from 1996 to 2018. 
Despite these time frames, when considering the dependent variable, the averaging 
potential GDPpc growth over 15 years, our sample is from 1995 to 2006. The data are 
collected from the World Bank and the OECD datasets. The choice of variables takes into 
account the literature and our objectives. Below we describe the variables used.



Prague Economic Papers, 2021, 30 (6), 654–674, https://doi.org/10.18267/j.pep.789 657

Potential GDP per capita

The dependent variable measures the growth rate of the potential gross domestic product 
per capita (GDPpc) in PPP. It is defi ned by Chalaux and Guillemette (2019) as the level 
of production that can be achieved in a medium and long-term economy while keeping 
the infl ation rate constant. Potential output depends on the capital stock, the potential labour 
force, the non-accelerating infl ation rate of unemployment, and the level of labour effi  ciency. 
Several factors aff ect the level of potential output and its growth rate, including institutional 
and structural economic policies (European Central Bank, 2011). Potential output assumes 
that all inputs are attributed to their most productive uses (World Bank Group, 2018). 
Potential GDP is used to check how initial conditions in variables, such as institutions and 
debt, aff ect long-term economic growth. We use 3, 5, 10 and 15 years of average potential 
GDPpc growth to verify how the diff erent terms aff ect the results of the estimate. The value 
of potential purchasing power GDP volume is obtained from the OECD database,2 using 
data from 1995 to 2021. From the total population, obtained from the World Bank,3 
we calculate the potential GDPpc. To obtain the 15-year average, we add the next 15 years 
of potential GDPpc values in each initial year and then divide it by 15.

GDP per capita

GDPpc at constant 2015 prices (in dollars) in PPP is used to measure the initial level. 
The neoclassical model predicts a negative relationship between the initial level of GDP and 
economic growth (Barro, 1996). It is included to measure the convergence eff ect, which 
means that countries with an initially low GDPpc should have higher economic growth 
rates. Data for GDPpc are available in the OECD database,4 and show an increasing 
trend from 1996 to 2006. The OECD can be considered a “convergence club” as member 
countries share the same practices in various fi elds, leading to similar policies and results, 
reducing diff erences in production levels. However, the data show that there has been 
a convergence in growth rates rather than convergence in GDPpc levels (Vanston, 2006).

Institutions

We will use an aggregate institutional quality measure from the WGI database developed 
by Kaufmann, Kraay and Mastruzzi for the World Bank. It includes six governance 

2 https://stats.oecd.org/index.aspx, (March 2020).
3 https://data.worldbank.org/indicator/SP.POP.TOTL?end=2019&start=1997, (September 2020).
4 https://stats.oecd.org/Index.aspx?DataSetCode=PDB_LV# (March 2020).
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indicators: corruption, government eff ectiveness, political stability and absence of violence,
regulatory quality, rule of law, and voice and accountability (Table 1). Another divi- 
sion can be made by dividing the six indicators into two groups, one considering 
the quality of a country’s democratic process with voice and responsibility and indicators 
of political stability and absence of violence, and the other group capturing the quality 
of economic and administrative institutions with the remaining indicators (Helliwell 
et al., 2014). WGIs are available for over 200 countries and are based on several variables 
that capture governance perceptions obtained from non-governmental organizations and 
public and private respondents (Kraay et al., 2010). The estimation of each indicator 
follows a normal random variable, ranging from −2.5 to 2.5, with higher scores meaning 
better institutional results (Apaza, 2009). The choice of this aggregate measure is based 
on its proven accuracy, free availability, and for being a complete indicator with several 
institutional measures (Fuentelsaz et al., 2019; Thomas, 2010). Pasimeni and Pasimeni 
(2016) also recognize WGIs as an excellent source to operationalize an institutional 
analysis of the economic growth process. Despite these advantages, the WGIs are also 
associated with some criticism, namely for being a perception-based indicator.

Table 1: Definition of WGIs

WGI Definition

Control 

of corruption (CC)

The extent to which public power is exercised for private gain and “capture” 
of the state by elites and private interests.

Government 

effectiveness (GE)

The quality of public services, the quality of the civil service and the degree 
of its independence from political pressures, the quality of policy formulation 
and implementation, and the credibility of the government’s commitment 
to such policies.

Political stability 

and absence 

of violence (PV)

Perceptions of the likelihood that the government will be destabilized 
or overthrown by unconstitutional or violent means, including political 
violence or terrorism.

Regulatory 

quality (RQ)

The government can formulate and implement sound policies and regulations, 
which permit and promote private sector development.

Rule of law (RL)

The extent to which agents have confidence in and abide by society’s rules, 
particularly the quality of contract enforcement, the police and the courts, 
and the likelihood of crime and violence.

Voice and 

accountability (VA)

The extent to which a country’s citizens can select their government and 
freedom of expression, freedom of association and free media.

Source: Kraay, Kaufmann, Mastruzzi (2010)
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For each of the WGIs, we apply a 3-year centred moving average to include as many 
data as possible, since until 2002 data are only available on a semi-annual basis (data 
for the years 1997, 1999 and 2001 are missing), obtaining data from 1998 onwards. 
Thus, to build the WGI series, we have averaged the six OECD country indicators. 
The institutional quality as proxied by the WGI shows an increase until 2003, refl ecting 
possible improvements in institutions, followed by a decrease until 2006. Overall, 
for the period between 1998 and 2006, institutional quality increased for OECD countries.

Public debt

Debt is measured by general government debt as a percentage of GDP (OECD, 2020). 
Debt can be used to fi nance productive investments, in which case the relationship with 
economic growth is positive, or unproductive expenditures, in which case the relationship 
is negative. It is more likely to have an impact on economic growth when its levels 
are high: in that case, interest rates may increase and penalize private investment, 
or there may be an expected increase in future taxes, leading to lower economic growth 
(Chalk and Tanzi, 2002). High public debt may also aff ect economic growth through 
increased volatility (Panizza and Presbitero, 2013). Public debt is related negatively and 
non-linearly to potential economic growth, with a critical threshold beyond which debt 
is detrimental to economic growth (Mencinger et al., 2015). The threshold considered 
for the negative impact on growth can be set at 60% (Égert, 2013). Similarly, Masuch 
et al. (2016) use the Maastricht threshold for European countries, which is also set 
at 60% of GDP. Since the OECD has a representative sample of European countries, 
we chose this threshold.

The data are available in the OECD database5 and the resultant series is portrayed 
in Figure 1, for the years between 1996 and 2008.

The yearly average General government debt evolution for OECD shows a con- 
tained variation between 1996 and 2006, with debt values varying between 51% and 
58% of GDP, while never reaching the 60% threshold. After the crisis, the indebtedness 
increased, surpassing 60%. For robustness matters, other variables are considered, namely 
structural ones such as Trade (% of GDP), Tr, Government expenditure on education 
(% of GDP), GEEDU, General government fi nal consumption expenditure (% of GDP), 
GEXP, Gross capital formation (% of GDP), GCF, Research and development (R&D) 
expenditure (% of GDP), RD, and Infl ation (annual %), INF, all taken from the World 
Data Bank.

5 In https://data.oecd.org/gga/general-government-debt.htm, (March 2020).
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Figure 1: Evolution of debt to GDP ratio for OECD

Source: Own calculations based on OECD database

Trade

Trade is measured as the share of exports and imports of goods and services in gross 
domestic product (World Bank, 2020). It aff ects economic growth through various 
channels: increased investment, technology diff usion, economies of scale and increased 
competition for companies with productivity gains (Singh, 2010). It is expected to aff ect 
economic growth positively through increased TFP productivity and to lead to low 
infl ation (Bouis et al., 2011). The results show an increasing trend for Trade, from 1996 
to 2018.6 The most noticeable increase happened after 2003 with , reaching approximately 
100% of GDP by 2011.

General government final consumption expenditure

This variable includes all current government expenditures on goods and services (World 
Bank, 2020). It also includes most defence and national security spending, but excludes 
government military spending, which is part of government capital formation. After 
peaking at 19% of GDP in 2003, GEXP shows a downward trend until 2007. After that, 
it increased during the crisis, surpassing 20%, and declined thereafter.7

6 https://data.worldbank.org/indicator/NE.TRD.GNFS.ZS?end=2019&start=1996, (March 2020).
7 https://data.worldbank.org/indicator/NE.CON.GOVT.ZS?end=2019&start=1996, (March 2020).
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Government expenditure on education
This variable is an indicator of human capital, measuring the fl ow that contributes to its 
improvement. It is useful for comparing education spending between countries and its 
evolution over time. Moreover, this variable measures the prioritization given to education, 
with high percentages of GDP suggesting a high prioritization of education (World Bank, 
2020). The GEEDU shows an increasing trend from 1998 to 2003, reaching 10% of GDP, 
and from 2003 there is a low variability until 2016, when it decreased suddenly.

Gross capital formation
It is a proxy for investment in physical capital and measures the fl ow that feeds the capital 
stock (World Bank, 2020).  constitutes a crucial determinant of economic growth (Solow, 
1956). The series shows a decrease in  from 1998 to 2002, reaching the lowest value 
of approximately 23% of GDP in 2002. After that, the values increased with gross capital 
formation reaching almost 26% of GDP by the year 2006, decreased in the crisis period 
to values close to 20%, and then grew slightly.8

R&D expenditure
This variable refl ects the investment, both public and private, in research to increase 
knowledge and effi  cient use of existing resources (World Bank, 2020). It is typically related 
to creating new technologies and faster absorption of existing ones, with a higher level 
of R&D expenditure allowing economic growth to be raised permanently (Bouis et al., 
2011). It shows on average an increasing trend of 0.62 p.p. from 1996 to 2017 in OECD 
countries.9 The small percentages of public R&D expenditure can result from a higher 
share of private R&D, with the latter being responsible for most expenditure in this area 
in most OECD countries (Bassanini et al., 2001). Thus, public R&D expenditure is 
expected to have smaller shares, with its investments being mainly directed to medical 
and defence research or education (Bassanini et al., 2001). 

Inflation
Infl ation is measured by the consumer price index, as described by the World Bank 
(2020). When infl ation values are high, there is increased uncertainty and poor economic 
performance, refl ecting the negative relationship between these two variables (Barro, 
1996). The infl ation rate is typically controlled via monetary policy and its control is 
one of the main objectives of Western economies. In an increasingly globalized world, 

8 https://data.worldbank.org/indicator/NE.GDI.TOTL.ZS?end=2019&start=1996 (March 2020).
9 https://data.worldbank.org/indicator/GB.XPD.RSDV.GD.ZS (March 2020).
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the infl ation rate is also aff ected by this process. This is why, for example, Pain et al. 
(2008) found that infl ation began to decline in the mid-1990s when the globalization 
process began to intensify. The downward trend is depicted in our series, as the trajectory 
of infl ation shows a decline from about 9% to 3% between 1996 and 2006.10 

Table 2: Descriptive statistics of variables

Variable Unit
Number 

of observa-
tions

Minimum Mean Maximum
Standard 
deviation

Average poten-
tial GDPpc 15 
years

Real (purchas-
ing power) 178 12,504.35 34,570.86 88,579.15 13,271.30

Average poten-
tial GDPpc 10 
years

Real (purchas-
ing power) 178 8,185.65 33,317.50 87,608.00 13,243.53

Average poten-
tial GDPpc 5 
years

Real (purchas-
ing power) 178 2,787.77 31,949.99 86,285.33 13,243.14

Average 
potential GDPpc 
3 years

Real (purchas-
ing power) 178 4,646.28 31,487.64 85,952.69 13,088.43

GDP per capita Real 178 9,227.63 34,227.84 101,091.75 15,402.72

Institutions Average 178 −0.33 1.19 1.96 0.54

General 
government 
debt

% of GDP 178 6.65 63.29 175.99 34.11

Government 
expenditure 
on education

% of GDP 178 5.89 13.02 22.47 3.03

Trade % of GDP 178 18.35 81.58 320.60 43.95

General 
government 
expenditure

% of GDP 178 8.12 18.51 26.91 3.82

Gross capital 
formation

% of GDP 178 17.64 24.31 39.86 3.97

R&D 
expenditure

% of GDP 178 0.25 1.59 4.19 0.92

Inflation rate

Consumer 
price index 
(annual %)

178 −1.13 4.70 85.67 9.50

Notes: (i) Data taken from OECD.stat and World Bank; (ii) data for potential GDP per capita are in cur- 
rent local currency; (iii) we  apply the  first difference natural logarithm to  potential GDP per capita; 
(iv) the institutional variable was calculated as an average of the six WGIs; (v) the data are unbalanced. 
The frequency is yearly from 1996 to 2006 for the 36 countries. 

Source: Own calculations based on OECD and World Bank

10 https://data.worldbank.org/indicator/FP.CPI.TOTL.ZG?end=2019&start=1996 (March 2020).
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The descriptive statistics of each variable are presented in Table 2. Additionally, 
we have an instrument variable called Legal origins, which considers the deep cultural and 
legal characteristics behind the formal institutions. This approach is present in Masuch 
et al. (2016), Acemoglu et al. (2004), Eicher and Leukert (2009), and Acemoglu and 
Robinson (2010), where the deeper institutional determinants, typically constitutional 
institutions, are used as an instrument for the economic institutions. Following Porta et al. 
(1999), Legal origin will be a dummy variable used as an institutional variable instrument. 
Five diff erent types of legal origin will be considered: 

• English: Australia, Canada, Ireland, the United Kingdom, New Zealand, the United 
States of America;

• French: Belgium, Chile, France, Greece, Israel, Italy, Luxembourg, Mexico, 
the Netherlands, Poland, Portugal, Spain, Turkey;

• German: Austria, the Czech Republic, Germany, Hungary, Japan, Korea, Slovakia, 
Slovenia, Switzerland;

• Scandinavian: Denmark, Finland, Iceland, Norway, Sweden;

• Pan-European (PEU): Estonia, Latvia, Lithuania.

3. Empirical Model and Results

3.1 Model specification

As the intent is to study how initial conditions aff ect economic growth throughout time 
and across OECD countries, panel data are more appropriate. The fi rst model will capture 
the links between the quality of institutions, the level of debt, the initial level of GDP per 
capita, and their impact on GDP per capita, assuming the following form: 

Δyi,t 0 , 1 , 2 , 3 , , ,i t i t i t i t i t i ty D I D I          ,  i = 1, …, 36 and t = 1, …, 12. (1)

In (1), Δyi,t is the 15-year average GDP per capita growth (log change of potential 
GDP per capita), at the time t for the country i ; yi,t is the initial level of GDP per 
capita in constant prices (natural logarithm of GDP per capita level in PPP) at t for i, 
representing the catching-up eff ect; Di,t is a dummy variable, at t for i, which takes 
the value one if government debt is greater than 60% of GDP and 0 otherwise; Ii,t  mea- 
sures the institutional quality at t for i.
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3.2 Interpretation of results

Three possible models can be used: pooled ordinary least squares (OLS), fi xed-eff ects 
(FEM), or random-eff ects (REM). The fi xed-eff ect F-test allows us to reject the null 
hypothesis, meaning that period fi xed-eff ects is a more suitable model than the pooled 
OLS (Table 3). In turn, applying the Hausman test, in which the null hypothesis is rejected, 
confi rms that FEM is the most appropriate model to use. Consequently, we select the FEM. 

Considering the concerns about the endogeneity of the institutional variable, we use 
two-stage least squares to estimate the model. In 2SLS, one must fi nd valid instrumental 
variables that fulfi l two criteria: (i) the instruments must be uncorrelated with the error term 
in the initial equation, and (ii) the instruments are strongly correlated with the endogenous 
regressor (Eicher and Leukert, 2009). 

As the name indicates, this method has two stages. In the fi rst stage, the endogenous 
variables become the dependent variable, which is regressed on all the exogenous and 
instrument variables, creating the fi tted values series. Then, in the second stage, the estimated 
series obtained from this regression replaces the original series of the endogenous variable.

In the fi rst stage, to test whether the two variables, I and D × I are endogenous, 
we perform the Wu-Hausman test, the results of which are refl ected in Table 4. Since 
we reject the null hypothesis, we can conclude that the variables are endogenous not 
only jointly but also individually in the case of the variable I. Additionally, we can also 
verify whether the instruments used are relevant, using the Wald F-statistic value reported 
in Table 3 of the fi rst stage. The values confi rm that the instruments used are relevant.

In the baseline regression, institutions appear both alone and interacting with the debt 
dummy variable. Since Legal origins is a valid instrument for institutions, using Legal 
origins interacted with the debt dummy can also be considered valid as an instrument 
for institutions interacted with the debt dummy variable (Masuch et al., 2016). 

Consequently, there will be two reduced-form equations to estimate in the fi rst step: 
one in which the dependent variable is I, as the institutional variable; and the other one 
which has the interaction term, D × I, as the dependent variable. The instrument chosen 
for the institutional quality is Legal origin (LO), as done by Masuch et al. (2016). The LO 
variable is disaggregated into its fi ve possibilities: English, French, German, Scandinavian 
and Pan-European (PEU) denoted respectively in the equation as eng, fr, ger, sca, and peu. 
The variable English was omitted to avoid perfect multicollinearity. The fi nal sample used 
for the three models is 178 observations for 36 countries between 1996 and 2006.

The two reduced equations are:

, 0 1 , 1 , 2 , 3 , 4 , 5 , 6 , , 1c t c t c t c t c t c t c t c t c tI y D fr ger sca peu D fr                  

7 , , 8 , , 9 , ,c t c t c t c t c t c t cD ger D sca D peu           (2)
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, , 0 1 , 1 , 2 , 3 , 4 , 5 ,2c t c t c t c t c t c t c t c tD I y D fr ger sca peu             

6 , , 7 , , 8 , , 9 , , ,c t c t c t c t c t c t c t c t c tD fr D ger D sca D peu             (3)

The estimation results are presented in Table 3.

Table 3: Estimation results for first stage of 2SLS

I D × I

Explanatory variables Pooled OLS
Period fixed-

effect
Pooled OLS

Period fixed-

effect

ln(GDPpc)
       0.7948***

(0.044)
      0.8845***

(0.035)
0.2173***

(0.034)
     0.2394***

(0.030)

French    −0.4764***
(0.066)

   −0.3858***
(0.048)

0.0027
(0.027)

0.0332
(0.026)

German   −0.2482***
(0.024)

  −0.1833***
(0.022)

    0.0591**
(0.023)

      0.0904***
(0.020)

Scandinavian      0.1146***
(0.024)

     0.1786***
(0.020)

   −0.0263***
(0.010)

0.0026
(0.009)

Pan – European    −0.2144***
(0.036)

  −0.0864***
(0.031)

     0.1546***
(0.023)

      0.2081***
(0.021)

Debtover60
   −0.1751***

(0.023)
  −0.0806***

(0.020)
     1.4545***

(0.014)
     1.5055***

(0.012)

Debtover60 × French      0.2225***
(0.079)

   0.1340**
(0.062)

   −0.4247***
(0.037)

    −0.4565***
(0.034)

Debtover60 × German      0.1999***
(0.031)

     0.1527***
(0.029)

   −0.2652***
(0.037)

   −0.2761***
(0.034)

Debtover60 × Scandinavian      0.2185***
(0.045)

     0.1099***
(0.041)

     0.3080***
(0.023)

     0.2555***
(0.020)

Sample size 178 178 178 178

Adjusted R-squared 0.7309 0.7705 0.8844 0.9023

Wald F-statistic 194.1593
(0.000)

75.091
(0.000)

629.7694
(0.000)

204.8307
(0.000)

Period effect F-statistic – 7.7920
(0.000) – 2.5331

(0.000)

Notes: (i) In parentheses and under each estimate, there are the corresponding robust standard errors, 
using the  cross-section SUR (panel-corrected standard errors) method; (ii) symbols ***, **, * indicate 
the  level of  significance at  1%, 5% and 10%; (iii) the  Wald F-statistic tests the  global significance 
of the regression, where the value inside parentheses gives us the p-value; (iv) in the F-test, the value 
in parentheses gives us the p-value

Source: Own calculations
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Table 4: Wu-Hausman endogeneity test

                                                                                                        Average potential per capita growth 

3-years 5-years 10-years 15-years

F-statistic for Institutions 
and Institutions  × Debtover60

6.8182
(0.002)

5.5730
(0.005)

1.6319
(0.200)

5.4135
(0.006)

t-statistic for Institutions −3.6538
  (0.000)

−3.2937
  (0.001)

−1.8030
  (0.074)

−3.0888
 (0.003)

Note: The respective p-value is shown in parentheses under the value of each statistic.
Source: Own calculations

After estimating the two instrumental equations, we obtain the fi tted values of the two 
dependent variables that will be later inserted in the original equation. In the second step, 
the fi tted values of Ii,t and Di,t × Ii,t  are plugged in the original equation (1). These two variables 
will be addressed in the next regressions as Institutions and Institutions × Debtover60.

3.3 Baseline and final models
In the second step of 2SLS, we conclude that fi xed-eff ects are also the appropriate model 
for both dimensions.

Since our focus is to study the impact of institutions on growth, we introduce the base-
line model, which contains as regressors the initial GDPpc level, ln(GDPpc), the institutional 
quality (Institutions), the Debtover60 dummy, and the interaction of the institutional 
variable with the Debtover60 dummy (Institutions × Debtover60), allowing to capture 
the impact diff erences of institutions in countries with debt greater than 60% of GDP 
against those that have less or equal to 60%. Next, adding all the structural variables 
referred to in the literature as determinants of economic growth, we want to test whether 
institutions’ explanatory power holds. Those variables are Government expenditure 
on education in % of GDP (GEEDU), Trade in % of GDP (Tr), General government fi nal 
consumption expenditure in % of GDP (GEXP), Gross capital formation in % of GDP 
(GCF), R&D expenditure in % of GDP (RD) and Infl ation (INF). This so-called fi nal 
model is used to make a parallel analysis for diff erent time spans of potential GDPpc 
growth for 3, 5, 10 and 15-years. To verify whether the variables added to the baseline 
model improve the model, we perform a Wald F-test for every growth span. We reject 
the null hypothesis at 1%, proving that the fi nal model holds better explanatory power than 
the baseline model. Thus, the analysis is done for the fi nal model.11

The results are presented in Table 5.

11 The OECD includes many countries that changed their institutions enormously during the referred 
period and were subject to relatively strong economic convergence. We estimated the same models 
for the following group of countries, CEE and PIIGS, and similar results were obtained.
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Table 5: Estimation output of second step of equation (1)

Explanatory variables

15-year average potential GDP per capita growth [1996, 2006]

Pooled OLS

final

Country and period fixed-effects

              Baseline                    Final

ln(GDPpc)
    −2.7894***

(0.180)
   −20.5595***

(5.568)
   −18.2062***

(5.325)

Institutions       0.6080***
(0.171)

     16.8572***
(0.056)

      16.2291***
(5.332)

Debtover60
   −0.9677***

(0.225)
−1.4532**

(0.586)
 −1.5556**

(0.614)

Institutions × Debtover60
      0.5478***

(0.150)
    0.5166**

(0.255)
   0.6525**

(0.311)

ln(GEEDU)
      1.3067***

(0.104) –      2.2272***
(0.800)

ln(Tr)
      1.1467***

(0.047) –      2.8390***
(0.873)

ln(GEXP)
−0.0103
(0.183) –       5.3745***

(1.209)

GCF −0.0039
(0.005) – 0.0220

(0.027)

RD    −0.0912***
(0.027) – 0.0952

(0.268)

INF 0.0142
(0.009) – 0.0380

(0.027)

Sample size 178 178 178

Adjusted R-squared 0.9538 0.8311 0.8700

Wald F-statistic
1840.302

(0.000)
2160.614
(0.000)

1371.901
(0.000)

Country and period fixed-

effects F-test
– 8.1714

(0.000)
6.9769
(0.000)

Notes: See Table 3.

Source: Own calculations

The variable ln(GDPpc), which represents the catching-up eff ect, i.e., the impact 
of the initial level of GDPpc on economic growth, is signifi cant at a 1% level and aff ects 
growth negatively. That result is expected since higher initial GDPpc levels are linked 
with lower economic growth, known as conditional convergence. In our case, an estimated 
increase of 1% in the initial level of GDPpc results in a decrease of 0.18 p.p. in potential 
GDP growth, ceteris paribus (c.p.).
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The institutional quality variable, (Institutions), is signifi cant at 1%. The results 
hold in both baseline and fi nal models, with institutions holding their signifi cance even 
when adding other variables. The debt dummy interacted with the institutional variable, 
also signifi cant and with an estimated positive coeffi  cient, depicts the positive eff ect that 
sound institutions can have on growth in high debt. In our case, an estimated increase of 1 
point in institutional quality is associated with an increase of 16.88 p.p. in potential GDP 
growth in high-debt countries, and of 16.23 p.p. in the case of low-debt countries, c.p. 
That is, a country with good institutions can accommodate the negative impact of high 
debt on growth. In turn, if a country has low institutional quality, high debt will impact 
on economic growth negatively: countries with high debt levels and low institutional 
quality can benefi t if they improve their institutional quality.

The debt dummy variable is signifi cant at 5% and has a negative estimated impact, 
indicating the detrimental eff ect of high government debt on growth. This estimate gives 
us the diff erence between the potential GDPpc growth between high- and low-debt 
countries when institutional quality assumes zero value. It is estimated that the potential 
GDPpc growth is 1.56% inferior in the case of high debt, relatively to low debt, c.p. 
Hence, high debt is more detrimental to potential GDPpc growth by 1.56% than low debt. 
High debt is detrimental to economic growth since it raises interest rates, crowds out 
private investment, and leads to higher expected future taxation (Mencinger et al., 2015).

Government expenditure on education is signifi cant at 1%, and the estimated eff ect 
is positive, meaning that higher expenditure on education improves growth. This result is 
mostly referred to in the literature since human capital improvements are typically linked 
with higher economic growth (Bassanini et al., 2001; Das and Quirk, 2016). In our case, 
an estimated increase of 1% in GEEDU leads to an increase of 0.022 p.p. on potential 
GDPpc growth in the fi nal model, c.p. Moreover, due to the high social returns that 
education encompasses, it is a particularly relevant area for government investment.

Trade is also signifi cant at 1% and has an estimated positive impact, showing the rel-
evance of integration in international markets. Our results show that an estimated in- 
crease of 1% in  is associated with an increase of 0.0284 p.p. in the estimated potential 
GDPpc growth, c.p. Trade is also recognized as a variable with a positive impact 
on economic growth through greater diff usion of knowledge and the possibility to create 
a more dynamic environment, also increasing the demand for better institutions (Alonso, 
2011).

General government fi nal consumption expenditure is signifi cant at 1%, showing the im- 
portance of government expenditure for collective consumption, providing public goods 
and services, and health care and housing provision. We estimate that an increase of 1% in 
GEXP is associated with an increase of 0.054 p.p. in potential GDPpc growth, c.p.
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Furthermore, the variables Gross capital formation, R&D expenditure and Infl ation 
are also featured, but not signifi cant. The non-signifi cance of infl ation can be explained 
by the fact that 19 of the 36 countries considered are part of the European Monetary 
Union (EMU), whose main objective is to keep infl ation constant and around 2%; that 
is, monetary policy in the EMU acts to keep the infl ation rate constant and, because 
of this, in the estimates it ends up having no impact on the potential GDPpc growth. 
In turn, the variables GCF and RD are not signifi cant since both are related to investment. 
The literature refers to investment as one of the main channels through which institutions 
aff ect growth (Aron, 2000), with good institutions improving the effi  ciency of investment, 
and such variables might present some degree of collinearity with the institutional variable.

3.4  Period of potential GDPpc growth

Besides the 15-year average, the model is tested for three diff erent periods of potential GDP 
for 3, 5 and 10 years. The interpretation of the estimate results is the same for the diff erent 
models since the same explanatory variables are used. Notwithstanding, as the dependent 
variable changes across the diff erent models, a direct comparison between the four models 
is impossible, but conclusions can be drawn. We will look for the magnitude of impact 
of each variable and verify how it changes for diff erent growth periods.

The results are presented in Table 6.
Using diff erent year averages of potential GDPpc growth, we wanted to verify 

whether the explanatory power of the variables was independent of time and, hence, test 
whether the medium run could also be used when studying the impact of such variables 
on economic growth.

Results allow us to verify that, independently of the growth time span selected, all 
the variables, except RD and INF, are signifi cant. Besides keeping their signifi cance, all 
the variables keep their sign, following economic growth theory. Whether we are analysing 
the medium or long run, the fi nal model keeps its relevance in explaining economic growth.

We can also state some regularities across all growth span models concerning 
the magnitude of impact of each variable on economic growth. The estimated variable  
ln(GDPpc) has a bigger impact on potential growth than other explanatory variables, c.p. 
Hence, for each model considered, the catching-up eff ect seems to explain most potential 
GDPpc growth. Convergence in outcomes is more likely if institutional structures are 
similar, with countries narrowing the diff erences between them, and thus convergence 
is more likely to occur if such conditions are present. The big impact of catching-up 
on our results can translate into a requirement for a similar institutional framework across 
OECD countries. Convergence leads to similar long-run performances and more similar 
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Table 6: Estimation results for baseline and final models with different growth spans for potential GDP

Potential GDP per capita growth [1995, 2006]

3-year 5-year 10-year 15-year

Explanatory variables
Pooled 

OLS

Country and period 

fixed-effects Pooled 

OLS

Country and period 

fixed-effects Pooled 

OLS

Country and period 

fixed-effects Pooled 

OLS

Country and period 

fixed-effects

Baseline Final Baseline Final Baseline Final Baseline Final

ln(GDPpc)
    −9.6509***

(1.869)
    −87.2165***

(29.490)
    −99.0189***

(25.458)
    −7.3688***

(1.057)
   −42.3171***

(12.963)
    −47.2129***

(11.652)
    −3.7982***

(0.304)
    −23.7049***

(8.243)
    −22.3746***

(0.076)
    −2.7894***

(0.180)
    −20.5595***

(5.568)
    −18.2062***

(5.325)

Institutions        3.8780***
(1.358)

       52.9263***
(20.114)

       68.7503***
(18.758)

      2.9186***
(0.792)

    20.2593**
(8.930)

      27.6423***
(8.135)

      0.8236***
(0.259)

  14.4922*
(8.217)

  14.9512*
(7.832)

      0.6080***
(0.171)

      16.8572***
(0.056)

      16.2291***
(5.332)

Debtover60
−1.1137
(1.864)

−5.0919*
(2.993)

    −10.4173***
(3.210)

−1.4092
(1.095)

−2.0332
(1.338)

    −4.5109***
(1.446)

    −1.3834***
(0.296)

−1.3000
(0.878)

−1.6963*
(0.945)

    −0.9677***
(0.225)

−1.4532**
(0.586)

 −1.5556**
(0.614)

Institutions × Debtover60
1.1013
(1.420)

1.6897
(1.678)

      6.1228***
(2.273)

1.0225
(0.820)

0.7739
(0.765)

    2.7049**
(1.035)

      0.8411***
(0.188)

0.4675
(0.420)

   0.9046*
(0.523)

     0.5478***
(0.150)

   0.5166**
(0.255)

   0.6525**
(0.311)

ln(GEEDU)
      8.6972***

(2.928) –      19.0463***
(6.787)

      3.9870***
(1.281) –       9.8263***

(3.180)
      1.4184***

(0.216) –       4.0562***
(1.323)

      1.3067***
(0.104) –       2.2272***

(0.800)

ln(Tr)
      3.3796***

(1.011) –       37.6640***
(8.709)

      2.0072***
(0.521) –       15.5356***

(3.695)
      1.1067***

(0.088) –      4.8704***
(1.604)

      1.1467***
(0.047) –       2.8390***

(0.873)

ln(GEXP)
2.8454
(2.680) –       39.0728***

(12.114)
1.3844
(1.167) –       15.8235***

(5.039)
  −0.4042**

(0.200) –     8.5506***
(1.912)

−0.0103
(0.183) –       5.3745***

(1.209)

GCF −0.0735
(0.189) –    0.4804*

(0.255)
−0.0667
(0.084) – 0.1649

(0.109)
−0.0087
(0.008) – 0.0802*

(0.048)
−0.0039
(0.005) – 0.0220

(0.027)

RD     −1.0437***
(0.003) – 0.8874

(3.076)
   −0.6016***

(0.152) – 0.5250
(1.323)

−0.0398
(0.028) – 0.4548

(0.499)
   −0.0912***

(0.027) – 0.0952
(0.268)

INF −0.0169
(0.244) – 0.4211

(0.257)
−0.0562
(0.121) – 0.1273

(0.116)
0.0177
(0.012) – 0.0660

(0.046)
0.0142
(0.009) – 0.0380

(0.027)

Sample size 178 178 178 178 178 178 178 178 178 178 178 178

Adjusted R-squared 0.2433 0.3283 0.4928 0.4212 0.5273 0.6367 0.9662 0.7201 0.7783 0.9538 0.8311 0.8700

Wald F-statistic
54.8981
(0.000)

101.9453
(0.000)

61.2786
(0.000)

117.9938
(0.000)

305.3437
(0.000)

171.7072
(0.000)

130.9589
(0.000)

883.1219
(0.000)

564.4848
(0.000)

1840.302
(0.000)

2160.614
(0.000)

1371.901
(0.000)

F-test (country and 
period effects)

– 1.9354
(0.000)

3.3478
(0.000) – 2.6211

(0.000)
3.8092
(0.000) – 3.9440

(0.000)
4.7249
(0.000) – 8.1714

(0.000)
6.9769
(0.000)

F-statist. (redundant 
variables)

– – 4.5356
(0.000) – – 6.0940

(0.000) – – 6.2945
(0.000) – – 6.1603

(0.000)

Note: See Table 3.
Source: Own calculations   



Prague Economic Papers, 2021, 30 (6), 654–674, https://doi.org/10.18267/j.pep.789 671

structural conditions (Marelli and Signorelli, 2010). As our estimation results show, there 
is convergence, and OECD countries show similar institutional quality. 

The magnitude of the estimate of Institutions is the second biggest among the ex- 
planatory variables. Hence, institutions appear to be crucial in explaining economic 
growth, in both medium and long run. Moreover, since we are using WGI indicators 
that measure the quality of administrative and economic institutions rather than political 
ones, economic institutions are determinant in explaining medium and long-run growth 
for developed countries. Economic institutions are particularly relevant since they create 
incentives for society, encouraging individuals to innovate, accumulate and control 
their economic returns (Das and Quirk, 2016). Hence, development of such institutions’ 
stimulates economic agents to participate in the marketplace and create economic value.

The debt dummy variable has the sixth-highest impact on potential economic growth 
across all growth periods. Therefore, other variables can be taken as more infl uential 
in explaining economic growth for the medium and long run.

Among the structural variables, ln(GEXP) and  ln(Tr) are the most considerable. 
The variable ln(GEEDU) is of less relevance for explaining growth.

4. Conclusion

The impact of institutions on economic growth has been studied mainly for developing 
countries, where institutional quality needs improvement. There is insuffi  cient knowledge 
about the importance of institutions in developed countries, particularly in terms 
of the eff ect on economic growth. In the OECD, where institutional quality is relatively 
good, one might ask how much economic growth is due to institutions.

WGIs have been used to measure institutional quality. Due to the obstacles that 
the study of institutions implies, one of them being endogeneity, we looked for ways 
to deal with such issues by (i) measuring institutions at the beginning of the period; 
and (ii) using the estimation method with instrumental variables. Using panel data, 
we estimated two models: a base model, which includes the initial level of GDP per capita, 
the institutional variable, a dummy variable of the debt and the interaction between these 
last two variables; then we extended the base model with structural variables commonly 
used in the economic literature and obtained the fi nal model, which tries to explain more 
fully the sources of economic growth. As a robustness exercise, we applied diff erent 
periods for the GDP growth variable, namely 3, 5, 10 and 15 years. 

The results showed us the positive impact of institutions on medium and long-run 
economic growth in the case of OECD countries. The importance of institutions is not 
limited in itself: in the presence of high debt, good institutions can alleviate the negative 
impact of debt on economic growth, cushioning its harmful eff ect on production. 
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This result is relevant for countries with high levels of debt, which should thus improve 
their institutional quality. This interaction eff ect can be considered one of several channels 
through which institutions aff ect growth indirectly, investment being another.

The added structural variables improved the model suitability and were signifi cant 
over diff erent periods, showing signs according to the economic literature. Institutions 
stand out among the variables with the greatest impact. Thus, for developed countries, 
institutions are a robust variable in explaining potential GDPpc.

The use of diff erent types of institutions, namely policies, could help to fi nd the most 
relevant type for economic growth in developed countries, which is left for future research. 
In any case, we consider that this paper contributes to the existing literature by increasing 
the knowledge of institutions regarding their defi nition, categorization and measurement 
and how they aff ect economic growth in developed countries.
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