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Abstract: The Nordic countries are practically always well positioned in the main international eco-
nomic, social and sustainability indices and recommending the scientific literature that the variables 
that these indices intend to measure translate into sustainable economic growth, with this unprece-
dented empirical study we intend to verify through the ARDL methodology for space temporal 2004 
-2018 if the maintenance of high scores in these indexes translates into effective economic growth. 
The ARDL methodology has the advantage of giving us short- and long-term coefficients. Using 
four of the main international indices, we conclude that for Nordic countries for economic growth, 
economic freedom is of no significance and business-friendly regulation is the most important var-
iable. A fundamental discovery in our study (in which Granger's Causality complements the ARDL 
methodology) is that these countries have been able to adapt perfectly to the globalization process 
and that entrepreneurship has worked as an important contribution to the continued economic and 
social success of these countries, allowing them to continue to enjoy their “Nordic Welfare States” 
in these uncertain and troubled times. These variables have contributed to its economic and social 
sustainability. 

Keywords: economic growth; globalization; sustainability; ease of doing business; entrepreneur-
ship; economic freedom; Nordic countries.     
 

1. Introduction 
The Nordic countries are culturally homogeneous, relatively wealthy, have an effi-

cient, productive, and strong public sector, while enjoying a culture of institutional coop-
eration that defends both public and private interests as well as acting quickly [1]. The so-
called Nordic model that has brought such success to these countries is based on three key 
and unique factors: 1) Ancestral political traditions that are exceptionally egalitarian and 
democratic; 2) Generous social states; 3) Exceptional labor market policies and labor rela-
tions where spirits of cooperation are widely accepted by companies, workers, associa-
tions, and unions [1]. The contested contests that in other countries are limited only to 
protest and demand instead of producing, in the Nordic countries cooperation is the most 
important intending to find the best solutions for all interested parties, benefiting from 
these cooperative attitudes both employers and workers. In geographic terms, despite be-
ing countries with a large territorial extension (except Iceland), they have a small popula-
tion but benefit from innumerable natural resources, which have been managed sustain-
ably [1]. 

The great success of the Nordic countries has its origin in remote times and is called 
social trust in institutions, politicians, governments, and the judicial system. Social trust 
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is the most important resource and helps to promote investment, entrepreneurship, cre-
ates jobs, allows economic freedom and countless benefits that stimulate the economy and 
society [2]. The Nordic citizens believe that public agents work fairly and transparently, 
with a high degree of integrity, and this causes positive effects and economic successes, 
which spill over into the entire economy causing economic development [2]. 

The Nordic countries are characterized by a highly virtuous cycle in which several 
important institutions and indicators work in unison: democracy, generous social status, 
low crime, little corruption, social trust, free press, high and free schooling, the strong role 
of civil society and social cohesion [3]. 

With Nordic countries being ranked first in practically all the main international in-
dexes, the main objective of this work is to conclude, with the use of empirical models, if 
through these excellent positions in these rankings there is a significant relationship be-
tween these positions and economic growth and which of these indexes mostly impact 
this growth. The aim of this paper is hence to fill the identified research gap by conducting 
a quantitative analysis of the determinants in the five Nordic countries, for the years 2004 
to 2018, concerning the relationship between economic freedom, ease of doing business, 
globalization, entrepreneurship, and economic growth. Another added value of this paper 
is that for what we know it is the first time that for the Nordic countries these variables 
are used jointly. 

In empirical terms, we first used the ARDL model and obtained the coefficients for 
the short and long-term coefficients. After estimating the VAR model, we performed the 
Granger Causality Test. Through the results obtained in this test, we validated almost all 
the results obtained in the ARDL model and we could still conclude that there are several 
important bidirectional and unidirectional relationships between the independent varia-
bles of the ARDL model. 

The outline of the study is as follows. In Section 2 we briefly refer to the relevant 
literature. Section 3 shows the data, variables description, and statistics. Section 4 presents 
the empirical analysis for total data using the ARDL methodology and Granger's Causal-
ity after resorting to VAR modeling and Section 5 the respective discussion. Finally, in 
Section 6 we conclude the paper. 

 
2. Literature review and hypothesis formulation 
2.1 Economic freedom 
The concept of economic freedom is associated with the liberalism that emerged in 

Europe in the 18th century. Economic liberalism argues that the state should not intervene 
in the economy, allowing the private initiative to proliferate. More capable and better-
prepared individuals, through their merit, will make the economy flourish. Each person 
is responsible for it, because the freedom of people to decide and control their lives im-
proves living standards and, therefore, the state must be to intervene as little as possible 
in people's lives [4]. 

For this economic theory, if government actions go beyond the minimum necessary 
level, imposing a series of restrictions on economic activities, can cause diversions of re-
sources and initiatives by companies, leading in the end to the decline of the country's 
economic growth. Proponents of this theory argue that economic freedom causes more 
and better economic growth [5]. 

Much scientific research has been carried out on economic freedom, namely on the 
effect that this freedom has on economic growth. As economies usually work best without 
outside interference, most studies conclude that increased economic freedom tends to 
cause higher rates of economic growth [6]. 

The neoclassical economic growth models based only on production functions that 
only consider labor, capital, and technology, are incomplete because they do not include 
a very important determinant, economic freedom [7]. 

When counting the number of studies that reach empirical evidence of the existence 
of positive effects between economic freedom and economic growth, the authors report 
that more than 260 studies concluded that economic freedom positively impacts economic 
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growth, as well as provoking advances in economic growth, living standards or increases 
happiness [7]. 

Although economic freedom is important for economic growth, it does not mean that 
increasing economic freedom in general terms promotes that growth. This conclusion is 
drawn by the fact that there are some dimensions of the index that do not present statisti-
cal significance or even a negative sign, in which case the important dimensions should 
be selected [7]. 

Free trade facilitates the flow of goods and services worldwide and allows adding 
value to local economies and contributing to global economic growth. In the last decades, 
free trade has been greatly increased through preferential trade agreements that have been 
established, and the resulting benefits have been increasingly recognized by all stakehold-
ers [8]. Clear defenders of free trade, these authors, end their argument by stating that this 
freedom has been the basis of economic advancement and the expansion of global markets 
that have proven to be a powerful engine for growth and a key factor in the global fight 
against poverty. Freer economies also lead in terms of innovation [8]. 

Recently, in an empirical analysis for 43 European countries between 1995 and 2014, 
the authors concluded that economic freedom has a positive effect on economic growth, 
with increases in economic freedom scores positively impacting said growth [9]. Disso-
nant to most researchers who find positive correlations between economic freedom and 
economic growth, a small number of researchers argue that high levels of economic free-
dom can be detrimental to economic growth. The complete or high removal of protection-
ist barriers exposes domestic companies to competition that is difficult to match. This sit-
uation is more worrying in developing countries, due to their stages of development [10]. 

But economic freedom was not just analysed in terms of the effects it may or may not 
have on economic growth. In seeking to analyse whether a country's competitiveness is 
influenced by economic freedom and discovering the nature of this influence, it was found 
that countries considered highly free in economic terms are also seen as highly competi-
tive. The standard of living, employment rate, productivity, trade balance and national 
attractiveness are directly determined by economic freedom [11]. 

Nordic countries generally have large budget expenditures and large governments, 
which could create obstacles to business activity, but these countries enjoy peaceful coex-
istence between governments and increasing degrees of economic freedom and thus 
achieve economic growth [12]. In Nordic countries where the well-being mentality is im-
plemented, economic freedom is considered a key element to achieve economic sustaina-
bility goals [13]. These authors, using an economic freedom index as one of the dependent 
variables, also state that there is a relationship between the well-being mentality and sus-
tainable development. 

Given the review of the literature in general terms and, to the Nordic countries on 
the effects of economic freedom on the growth of the economy, we formulate the follow-
ing hypothesis to be tested empirically. 

Hypothesis 1: There is a positive and significant relationship between economic free-
dom and economic growth? 

 
2.2 Ease of Doing Business 
There are countless studies on the relationship between regulation that makes it eas-

ier to do business and its effects on economic growth. In general, the conclusions are prac-
tically unanimous, in which countries with better regulations are growing faster than oth-
ers. In countries with lower income, the entry of companies is more expensive and more 
bureaucratic. Countries with higher regulations have higher corruption, as well as a larger 
unofficial economy [14]. 

Countries with democratic governments have less regulation for the constitution of 
companies. Regarding rules, these authors consider that they provide environments 
where new participants with innovative and motivating ideas can start a business easily 
and where highly productive companies can invest, expand, and create jobs [14]. On one 
hand countries that reduce regulatory burdens tend to achieve higher business growth 
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rates. On the other hand, countries that position themselves in the last quartile of the rank-
ing, if they managed to move to the first quartile, could add two percentage points to their 
economic growth, which would represent a large increase in terms of growth [14]. 

Elaborated policies that promote the ease of doing business (EDB) are a determinant 
for the level of income per capita [15]. The classification in the Doing of Business Index of 
legal and political-institutional quality is an important explanatory variable for economic 
growth, which has been empirically tested in several studies. Em relação ao valor do 
Índice, foram encontradas evidências da existência de relação significativa entre aumentos 
do índice e o crescimento econômico per capita, tanto no curto quanto no longo prazo. Os 
resultados obtidos sugerem que os benefícios das reformas de política econômica são 
duradouros. Esse índice pode ser uma ferramenta de promoção do desenvolvimento 
econômico, uma vez que uma melhoria no ambiente de negócios pode contribuir para um 
maior crescimento econômico [15]. 

When being used EDB indicators as business regulation level proxies for 172 coun-
tries between 2006 and 2010, significant statistical evidence was found between business 
regulatory reforms and economic growth. Each additional reform is associated, on aver-
age, with an increase of 0.15% in economic growth, and the countries that more reforms 
in terms of business regulation carried out before the economic and financial crisis of 2008, 
more easily mitigated the effects of this crisis [16]. 

For seven Balkan countries, evidence was found that when a country rises in the 
ranking of the ease of doing business in the Balkans, economic growth increases by 0.72 
percentage points. Considering the ten dimensions of the Doing Business Report, the one 
that most impacts economic growth is “Getting credit”, which can promote economic 
growth per capita by 0.77 percentage points [17]. 

The Doing Business Report has numerous advantages in measuring and allowing 
comparisons between countries and temporal evolution of important business variables, 
as measuring costs, times, records, credit, contracting, imports, and exports, etc [18]. 

The higher the position of a country in the ranking, the more favourable its regulatory 
environment at the business level, that is, the easier it is to create and develop a business. 

This World Bank index has become a widely used tool for measuring the quality of 
business regulations around the world and underlies the idea that complicated and un-
necessary regulations stifle activity. More favourable business environments are achieved 
by removing these regulations [18].  Other authors, in an empirical study, found that 
there is a positive and significant relationship between the Ease of Doing Business scores 
and the countries' socioeconomic wealth [19]. The more obstacles to free trade a govern-
ment introduces in his country, the lower its level of wealth. Some studies conclude that 
there is a positive effect on GDP growth per capita, as well as on foreign direct investment 
(FDI) flows and exports, when there are improvements in regulatory quality at the busi-
ness level, thus reducing, among other factors, the so-called costs of the transaction [20]. 

But the relationship between Ease of Doing Business and economic growth is not 
always empirically verified, or any variable that can promote this growth in all countries 
of the world, since significant correlations between the index and FDI have already been 
found, but only for middle-income countries, but in the case of low-income countries, 
these correlations are no longer seen [18], but also these correlations were insignificant for 
the case of developing countries [21]. 

Considering the EDB scores and as the business environment is heterogeneous be-
tween countries, the positive effects overflow from developed countries to developing 
countries, with the so-called spillover effects occurring [22]. 

For the Nordic countries, an efficient public sector plays an important role in eco-
nomic growth [23]. The removal of barriers and bureaucracies in the economy raises issues 
of resistance on the part of workers, but the compensation in economic terms is quite re-
markable and rewarding for these countries [23]. 

Regarding the importance of the variable that measures business-friendly regula-
tions, the Nordic countries were advised to reduce barriers and administrative bureaucra-
cies in the acts of setting up companies, since they are harming the economic growth [24]. 
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On the other hand, following the long tradition of corporate movements, the exist-
ence of several reflection clubs in Nordic countries including in business terms and fi-
nanced by business associations, which are dedicated to spreading liberal ideas and poli-
cies and are also designed to adopt business-friendly lines [25]. 

Based on the literature review in general terms and specifically for the Nordic coun-
tries and for the variable that measures the existence of business-friendly regulations, we 
formulate the following working hypothesis: 

Hypothesis 2: Removing or simplifying administrative or legal barriers, that facilitate 
business deals, positively and significantly affect economic growth? 

 
2.3 Globalization 
In terms of scientific literature, globalization is usually divided into economic, polit-

ical, and cultural terms and consists of the increasing integration of peoples. It is charac-
terized by the widening of relations between peoples, and certainly, no one can say when 
the globalization process has started. In economic terms, globalization is seen as a growing 
integration of goods and capital markets around the world, as well as the lifting of pro-
tectionist barriers to trade and investment [26]. 

Because globalization does not have a direct measurement, proxies are also required 
for this variable. The globalization index developed by the KOF Swiss Economic Institute 
is one of the most used [26]. In the most recent decades, economists began to pay more 
attention to the effects of globalization, reaching the existence of numerous special edi-
tions of journals dedicated to this theme, as well as the launch of several books. In almost 
all studies, the conclusions were similar, in which there are positive effects on economic 
growth brought about by globalization [26]. The Globalization Economic Index indicator 
was divided into three dimensions, namely, economic with a weight of 37% in the final 
score, politics with a weight of 26%, and social with a weight of 37% [27]. Two years later, 
the dimensions now contribute equally to the final value of the scores, but that as a whole 
group more than 40 indicators [27]. 

Several authors have already found evidence of the benefits that globalization has on 
Nordic countries' economies. The Nordic countries benefited from the expansion of the 
world economy in the 1950s and 1960s, due to their high degree of openness to the outside. 
After the crisis of the seventies, this author states that the Nordic countries invested in the 
education, health, and safety of their citizens, which allowed them to relaunch their econ-
omies [28]. 

Also using the KOF index as a proxy for globalization, the Nordic countries had 
growth rates of their GDPs per capita higher than those presented by the most developed 
European countries and by the Anglo-Saxon countries, despite presenting a continuous 
increase in their openness to the outside [16]. Although the loss of social well-being has 
traditionally been associated with globalization, in the case of Nordic countries this has 
not occurred. This proves that social well-being and globalization are compatible, as well 
as the existence of compatibility between globalization and the high tax burden that sup-
ports Nordic social well-being [12]. 

Still, concerning globalization and consequent competition, that it is an opportunity 
and not a threat, which has been the basis of the economic growth of the Nordic countries. 
Small economies like the Nordic ones need to develop and benefit from international con-
tacts that come from globalization [23]. In the case of Denmark, this country has adapted 
to globalization as a survival strategy [29]. The adaptation was successful, achieving Den-
mark the maintenance of the Scandinavian social welfare model [29]. Although the Nordic 
countries are small economies, they are highly open to the outside and were able to exploit 
the advantages of globalization, largely due to their levels of productivity [30]. 

Given the literature review carried out for the case of globalization, for the Nordic 
countries, we formulate the following hypothesis in the question form, to be tested em-
pirically. 

Hypothesis 3: Are Nordic economies knowing how to take advantage of globaliza-
tion to grow economically, without affecting their traditional economic and social model? 
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2.4 Entrepreneurship 
Entrepreneurial activity supports economic growth and causes competition and in-

novation in the economy [31]. For the top 50 in the ranking of the Global Competitiveness 
Index innovation was one of the pillars of the GCI that most contributed to the economic 
growth of these 50 countries in an extended period [32]. 

In the Nordic countries, special attention is paid to entrepreneurship, and an organ-
ization has been created between these countries which, in addition to supporting and 
encouraging innovation projects, also pays attention to entrepreneurship and entrepre-
neurship among women (Nordic Innovation). These countries provide to citizens in need, 
high economic and social support, which could discourage entrepreneurship, but because 
they enjoy high levels of education, it provides entrepreneurs with an abundant highly 
qualified workforce, which facilitates innovation and entrepreneurship. 

In the Nordic countries, an increase in entrepreneurship began to be seen, largely 
because of the entrepreneurial streak of the children of immigrants. It is very common for 
the second generation of immigrants to follow entrepreneurial careers facilitated by their 
high schooling [33]. Still, on the rates of entrepreneurs the Nordic countries present low 
rates in comparison with other European countries or the USA [24]. The lack of entrepre-
neurial capacity, the lack of business skills, the lack of specific financing, and the aversion 
to risk, can help explain the Nordic people's lack of appetite for entrepreneurship [24]. 
Perhaps it is because of this lack of appetite of the Nordics, that the second generations of 
immigrants are pursuing entrepreneurial careers, thus taking the place that the natives do 
not want [33]. 

In a reflection on entrepreneurship in the Nordic countries leaving some important 
work paths, education emerges as preponderant for entrepreneurship, mainly in the train-
ing of young people, increasing their entrepreneurial skills to succeed in the business 
world. When analysing the existing entrepreneurship education strategies in the Nordic 
countries, these countries were found to have adequate strategies (although they could be 
improved) and yet that they should foster entrepreneurship programs across the different 
Nordic countries. Perhaps this reality, which was already verified in 2012, has contributed 
to the importance of entrepreneurship in economic growth [34]. 

Citing similar conclusions obtained in other studies and for the Nordic countries be-
tween 2004 and 2013, concludes that there are positive and significant relationships be-
tween entrepreneurial activity and GDP per capita [24]. 

Studying factors related to entrepreneurship and innovation that influence economic 
growth, using the quadruple helix model, and the traditional north-south comparison, 
conclude that the northern European countries (mostly Nordic), present better results in 
innovation and entrepreneurship than the countries of the South, with significant differ-
ences for the economy [35]. 

Considering these previous findings and concentrating attention on the Nordic coun-
tries, we formulate the last hypothesis that will also be tested empirically. 

Hypothesis 4: There is a positive and significant relationship between entrepreneur-
ial activity and GDP per capita in Nordic countries? 

 
 
 
3. Data, variables, and statistics 
The sample used in this study comprises the period between 2004 and 2018 for the 

Nordic countries. To be able to use the ARDL methodology, we calculate the averages of 
the variables of the 5 countries for each year, thus obtaining a time series composed of all 
variables. Table 1 shows the variables used in the empirical analysis, units of measure-
ment, and the source of data. Table 2 expresses the average of the variables for each coun-
try considered and Table 3 presents the main descriptive statistics. 
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As shown in Table 2, in terms of average GDP per capita in purchasing power pari-
ties, the highest figure is found in Norway. Conversely, it is in Finland where the average 
value of this variable is the lowest. 

 
Table 1 - Variable definition and data sources 

Variable Definition Unit Source 

GDPpct 
Gross domestic product on purchasing power parity per capita 

in year t 
USD World Bank 

EFWt Economic Freedom of the World in year t Index Fraser Institute 

EDBt Ease of Doing Business in year t Index World Bank 

KOFt Globalization Economic Index in year t Index 
KOF Swiss Economic 

Institute 

GEIt Global Entrepreneurship Index in year t Index Gedi Institute 

                                      Source: Authors’ elaboration. 
 

Regarding economic freedom, the highest average value is found in Denmark and 
the lowest in Norway. Concerning the ease of doing business through favourable regula-
tory environments, the highest average value is found in Denmark and the lowest in Fin-
land. 

 
                              Table 2 - Average of Variables for Each Nordic Country (2004-2018) 

Country GDPpc EFW EDB KOF GEI 

Denmark 44 509 7.97 82.87 83.09 50.98 
Finland 40 261 7.84 80.26 86.42 41.92 
Norway 59 375 7.65 80.97 84.89 57.12 
Sweden 44 117 7.72 81.18 88.73 52.79 
Iceland 44 369 7.41 77.47 70.00 74.88 

                             Source: Authors’ calculation 
 
Regarding the variable that measures economic globalization, the highest average 

value is found in Sweden and the lowest in Denmark. The highest average index of entre-
preneurship occurs in Norway and the lowest in Finland. 

Table 3 contains the main descriptive statistics of the sample used and Pearson's cor-
relation coefficients. To obtain accurate results from the empirical analysis, we also con-
sider the problem of multicollinearity. Pearson's correlation test applied to our variables 
showed that there is no multicollinearity between the variables considered, considering 
that we used the value of 0.80 as a limit, of some renowned econometricians, although 
there is no absolute consensus on this maximum value [36]. 

 
 

Table 3 - Main descriptive statistics and correlations 
 Maximum Minimum Average St. deviation GDPpc EFW EDB KOF GEI 

GDPpc 59 245 35 208 46 678 6 233 1.000 -0.015 0.763 0.107 -0.227 
EFW 78.55 76.62 78.00 0.6616  1.00 -0.063 0.298 0.248 
EDB 80.02 77.24 79.38 0.8001   1.000 -0.014 -0.350 
KOF 82.08 77.51 81.04 1.5283    1.000 0.041 
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GEI 71.56 60.14 67.52 2.8470     1.000 
                                       Source: Authors’ calculation. Variables description in table 1. 

 
4. Empirical Analysis  
4.1 Model Specification and estimation according to the ARDL methodology 
The ARDL (Autoregressive Distributed Lag) cointegration methodology allows test-

ing the existence of a relationship between a dependent variable and a set of regressors, 
in case there is no certainty about the stationarity of the regressors. The proposed tests 
allow testing the significance of the lagged levels of the variables in a univariate equilib-
rium correction mechanism. In terms of economic series, that cointegration becomes the 
solution to determine the long-term relationships in the time series [37 – 40]. 

As most time series is not stationary, that is, they present large divergences from their 
mean over time, econometrics began to give importance to the problem of cointegration, 
which detects the presence of a state of steady equilibrium between the variables. If the 
variables do not cointegrate, then spurious regression problems are seen, and the results 
become meaningless [37 - 40]. 

The ARDL approach has a considerable number of advantages over traditional coin-
tegration. In addition to being more flexible and more rigorous in the results when I (0) or 
I (1), its implementation and interpretation is simply because it is just an equation. Unlike 
other methods, it can be used in which the variables assume different lags and are quite 
reliable in small samples. It also provides us with impartial long-term estimators and fi-
nally, autocorrelation and endogeneity are adequately addressed [41]. 

The ARDL cointegration methodology, in addition to testing the dynamic interac-
tions between variables, also examines the short and long-term relationships between var-
iables. This methodology also has two additional advantages, on the one hand, in the 
presence of endogeneity, the model has impartial coefficients in addition to being efficient 
and consistent in small samples [42]. 

The ARDL cointegration technique is one of the greatest discoveries of the late 20th 
century in terms of time series analysis, and it has the advantages of not requiring a pre-
test of unit root unlike other techniques in the identification of cointegration vectors. How-
ever, these authors warn if the steps of the methodology are not followed correctly, it can 
cause inconsistent and unrealistic estimates to be obtained when making forecasts [43]. 

Taking into account the ARDL methodology, we will specify our models that intend 
to study empirically the existence or not of long-term relationships between the value of 
GDP per capita and a set of four renowned and internationally recognized indexes that 
intend to measure as many other concepts, that in terms of theoretical and empirical liter-
ature tend to cause economic growth for Nordic countries between 2004 and 2018. For 
bound tests of cointegration the ARDL model used in our study is given in equation (1) 
[40]. 

3. Results 
This section may be divided by subheadings. It should provide a concise and precise 

description of the experimental results, their interpretation, as well as the experimental 
conclusions that can be drawn. 

 
 

∆𝐺𝐷𝑃𝑝𝑐௧ = 𝑎଴ +  ∑ 𝛼ଵ𝑖∆𝐺𝐷𝑃𝑝𝑐௧ିଵ +  ௠
௜ୀଵ ∑ 𝛼ଶ𝑖∆𝐸𝐹𝑊௧ିଵ +  ௠

௜ୀଵ ∑ 𝛼ଷ𝑖∆𝐸𝐷𝐵௧ିଵ + ∑ 𝛼ସ𝑖∆𝐾𝑂𝐹௧ିଵ + ௠
௜ୀଵ

௠
௜ୀଵ ∑ 𝛼ହ𝑖∆𝐺𝐸𝐼௧ିଵ +௠

௜ୀଵ

  𝛽ଵ𝐸𝐹𝑊௧ିଵ +   𝛽ଶ𝐸𝐷𝐵௧ିଵ +  𝛽ଷ𝐾𝑂𝐹௧ିଵ + 𝛽ସ𝐺𝐸𝐼௧ିଵ +  𝜀௧                                                                                                  (1) 

 
4.2 Analysis of the stationarity of variables 
Provided the estimation using the ARDL methodology, it is not necessary to measure 

the stationarity of the variables [39,40]. Even so, we decided to carry out two-unit root 
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tests for the sake of knowing what the lag order is for that the variables obtain stationarity. 
We performed the Augmented Dickey-Fuller (ADF) and Kwiatkowski–Phillips–Schmidt–
Shin (KPSS) tests, the results of which are shown in Table 4. 

The ADF test is based on the null hypothesis that the series is stationary against the 
alternative hypothesis that the series has a unit root. In case of 𝑡௦௧௔௧  <  𝑡௖௥௜௧  we do not 
reject the null hypothesis, which means that the series is stationary. The KPSS test uses 
the Lagrange Multiplier (LM) statistic, and the test statistic is compared with the critical 
value for the desired significance level. 

 
                       Table 4 - Unit root tests 

                            ADF Test                       KPSS Test 

Variables Level I(0) First diff. I(1)   Level I(0) First diff. I(1) 
      
GDPpc 0.647      0.108   1.303 0.134*** 
 (0.515) (0.012)**    
EFW     0.026*** -  0.115*** - 
 (0.04)     
EDB    0.508** -    0.771 0.158*** 
 (0.015)     
KOF 0.160     -0.023    0.273*** - 
 (0.144)) (0.006)***    
GEI     0.009*** -  0.333*** - 
 (0.013)     

                                  *, **, e *** indicates 10%, 5% e 1%, respectively significance level  

                                  Source: Authors’ calculation. See variable symbols meaning in Table 1. 
 
Through the results shown in Table 4, we verified that all variables obtain stationarity 

at most until the first differences. In this way and although it is not necessary to test sta-
tionarity to use the ARDL model, we are aware that all variables assume maximum sta-
tionarity until the first differences. 

 
4.3 Cointegration tests and bonds tests 
Testing cointegration is a necessary step to establish whether a model empirically 

exhibits significant long-term as well as short-term relationships [43]. 
Thus, using the cointegration tests of the ARDL model, we obtain the ideal selection 

of the lags and test the possible long-term relationship between the variables of the model. 
The best known of these tests is the AIC criterion that quantifies the quality of a statistical 
model, by calculating the amount of information that a model loses, seeking to obtain the 
best model. The choice must fall for the lower AIC score, because in this case the less 
information will be lost, the better its quality will be [44]. 

                      

   Table 5 - Cointegration tests 

               Akaike Criteria (AIC)   

Variables Lag 0 Lag 1 Lag 2 Lag 3 

GDPpc -8.495 -8.891* -8.728 -8.652 
     

EFW -9.954 -10.37* -10.21 -9.681 
     

EDB -7.693 -8.029* -7.923 -7.817 
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KOF -5.940* -5.794 -5.616 -5.548 
     

GEI -9.545* -9.364 -9.322 -9.124 
                              Source: Authors’ calculation. Variables description in table 1. 

 
 
Through the results identified for the analysis of cointegration by the AIC criterion 

and which are shown in table 5, the ideal ARDL model to be estimated will have to be 
based on a lag for the GDPpc, EFW, and EDB variables and the remaining zero lag varia-
bles. Thus, we do not reject the null hypothesis of the non-existence of cointegration to a 
significance level of 1%, which means the existence of long-term relationships between 
the independent variables and the dependent variable, that is, lags (1 1 1 0 0). 

Regarding the F statistic calculated for the cointegration order chosen using the AIC 
criterion, we found that this statistic is 30.87, as the upper limit of the critical F for the 5% 
significance level is 4.01. So, we reject H0 for the non-existence of a long-term relationship 
between at least one independent variable and the dependent variable GDP per capita, 
which again confirms the existence of these relationships.  

Because of the results obtained through the cointegration tests and the bounds tests, 
the estimation of the ARDL model through the correction of errors seems to be the most 
appropriate. 

 
4.4 Long-term coefficients and short-term dynamics based on the ARDL model 
Once the existence of long-term relationships between the dependent variable and at 

least one dependent variable is verified, we will estimate through the ARDL models the 
respective coefficients, as well as the short-term dynamics. To better interpret the coeffi-
cients, we use a log-log model specification, which also has the advantage of obtaining 
elasticities. 

                                               Table 6 - Results of long-term ARDL estimates 
 Model 1 ARDL (1 1 1 0 0) Model 2 ARDL (1 1 1 0) 

Variables Coefficients p-value Coefficients p-value 
     

EFW      0.2971 0.483 - - 

EDB      4.1473*** 0.000  4.4571*** 0.000 

KOF      2.1057** 0.035 2.0471** 0.012 

GEI      0.0154* 0.096      0.0784* 0.081 

                              *, **, e *** indicates 10%, 5% e 1%, respectively significance level  

                              Source: Authors’ calculation. Variables description in table 1. 
 

Through the results of long-term ARDL estimates (Table 6), we can see that there are 
significant long-term relationships between business-friendly regulations, globalization, 
and entrepreneurship, which demonstrates the importance of these variables in GDP 
growth per capita in Nordic countries. The economic freedom variable is not statistically 
significant.  

Regarding the results of short-term dynamics (Table 7), none of the variables has sta-
tistical significance. The error correction equations (also called “adjustment spirit”) in the 
two models show statistical significance for levels normally considered, which again 
shows the existence of cointegration between the short and the long term between the 
independent variables and the dependent variable. 

 
                  Table 7 - Results of short-term dynamics 
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  Model 1 ARDL (1 1 0 0) Model 2 ARDL (1 1 1 0) 

Variables Coefficients p-value Coefficients p-value 
     

EDB -0.6814 0.477 -0.6847 0.358      
KOF -0.8235 0.145 -0.6324 0.278      
GEI -0.0125 0.357 -0.2895 0.358 

Ec (-1)  -0.7814** 0.027    -0.8134*** 0.009 

                            *, **, e *** indicates 10%, 5% e 1%, respectively significance level  

                            Source: Authors’ calculation. Variables description in table 1 
 

These coefficients also indicate the speed of annual adjustment towards equilibrium, 
with both models showing the effects of variables contributing to a higher persistence in 
economic growth, given that for model 1, only 22% of economic growth adjusts in the 
year, and in model 2 this value is about 19%. 

 
4.5 Diagnostic and stability tests of the regression coefficients 
The results in Table 8 allow us to verify that the models do not show serial correlation 

or heteroscedasticity. Regarding the CUSUMSQ stability tests, it appears that the two 
models are stable, given that they remain within the critical limits for the 5% significance 
level (Figure 1). In this way, we have guaranteed the robustness of the results [45]. 

 
                             Table 8 – ARDL diagnostic tests 

  Model 1  Model 2  

Tests Value p-value Value p-value 

Durbin-Watson 2.0380  1.943  

LM test Breusch-Godfrey 1.6271 0.2795 1.8325 0.2571 

White test to 
Heterocedasticity 

13 0.3369 13 0.3369 

                              Source: Authors’ calculation. 

             

 

 

 

                   Figure 1 – CUSUM squared tests 
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                             Source: Authors’ elaboration. 

 

4.6 Granger Causality 
Causal tests became more widely used after the publication of an article in the journal 

Econometrica by the British econometrist Clive Granger. In this paper, this author as-
sumes that the future cannot cause the present or the past, but the reverse can. For exam-
ple, if event A occurred in the past, event B occurs in the present and C will occur in the 
future, this may eventually mean that A causes B or C, but C does not cause B or A [46]. 

Granger's methodology is frequently used in the scientific literature of economics, to 
test temporal relations and changes in economic variables, that is, to verify the temporal 
precedence of one variable concerning the other. 

Granger proposed a causality that uses autoregressive vector linear models (Vector 
Autoregressive Analysis - VAR), in which if a time series x (n) Granger causes another y 
(n), then the past knowledge of the first allows improving the predictability of the second. 
This is stated in this expression:  

 

𝑥 (𝑛)
𝐺𝑟𝑎𝑛𝑔𝑒𝑟

𝐶𝑎𝑢𝑠𝑒
→ 𝑦 (𝑛) 

 
 

A fact considered important in this causality is that it has the property of symmetry, 
that is: 𝑥(𝑛)  

ீ௥௔௡௚௘௥

஼௔௨௦௘
→  𝑦(𝑛), does not imply that 𝑦(𝑛)  

ீ௥௔௡௚௘௥

஼௔௨௦௘
→  𝑥(𝑛), because there may 

be a unidirectional relationship, but not a bidirectional relationship. 
In empirical terms, Granger's Causality is obtained through two regressions, namely 

those represented in equations (3) and (4). 
 
𝑋௧ =  ∑ ∝௝  𝑥௧ି௝ +  ∑ 𝛽௝  𝑌௧ି௝ +  𝜀௧

௠
௝ୀଵ

௠
௝ୀଵ                                            (3)                                                              

 
𝑌௧ =  ∑ 𝛾௝  𝑦௧ି௝ + ∑ ∅௝  𝑥௧ି௝ +  𝜇௧

௠
௝ୀଵ

௠
௝ୀଵ                                             (4)                                                                    

 
On what 𝜀௧ and 𝜇௧  represent the so-called white noises that are not correlated and 

m being the upper temporal number of data considered. The validity of the series studied 
through Granger's causality is verified using Test F, where the null hypothesis of the co-
efficients is that, together ∑ 𝛽௝  ௠

௝ୀଵ and/or ∑ ∅௝  ௠
௝ୀଵ  equal to zero as exposed in equation (4) 

[36]. 
 
 

 

𝐹 =  

(𝑆𝑆𝑆𝑅ோ −  𝑆𝑆𝑆𝑅ூோ)
𝑥

𝑆𝑆𝑆𝑅ூோ

𝑛 − 𝑘
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In the former, SSSR is the sum of squares of the residuals of the restricted regression; 
SSSIR the sum of squares of the residuals of the unrestricted regression; x the number of 
lagged errors of variable X; n the sample size and k the number of regressors estimated in 
the unrestricted regression including the constant. 

 
                                              Table 9 - Granger causality Wald tests 

Granger causality test in pairs 𝒙𝟐 p-value 

LnGDPPPP does not Granger cause LnEFW 36.988 0.000* 
LnGDPPPP does not Granger cause LnEDB 10.069 0.007* 
LnGDPPPP does not Granger cause LnKOF 46.165 0.000* 
LnGDPPPP does not Granger Cause LnGEI 1.7756 0.412 
All four variables do not cause Ln GDPPPP 134.81 0.000* 

   LnEFW does not Granger cause LnGDPPPP 1.3411 0.531* 
LnEFW does not Granger cause LnEDB 21.714 0.000* 
LnEFW does not Granger cause LnKOF 9.4223 0.000* 
LnEFW does not Granger Cause LnGEI 32.786 0.000* 
All four variables do not cause LnEFW 54.383 0.000* 

   LnEBD does not Granger cause LnGDPPPP 38.341 0.000* 
LnEDB does not Granger cause LnEFW 14.549 0.001* 
LNEDB does not Granger cause LnKOF  5.3967 0.067 
LnEDB does not Granger Cause LnGEI 5.6908 0.058 
All four variables do not cause LnEDB                      
 

54.383 0.000* 

LnKOF does not Granger cause LnGDPPPP 17.9483 0.000* 
LnKOF does not Granger cause LnEFW 22.987 0.000* 
LnKOF does not Granger cause LnEDB 14.548 0.001* 
LnKOF does not Granger cause LnGEI    37.619 0.000* 
All four variables do not cause LnKOF 207.24 0.000* 
   LnGEI does not Granger cause LnGDPPPP 1.245 0.534 
LnGEI does not cause Granger LnEFW 11.501 0.003* 
LnGEI does not cause Granger LnEDB 16.161 0.000* 
LnGEI does not cause Granger LnKOF 2.0412 0.360 
All four variables do not cause LnGEI 48.946 0.000* 

   
                              Source: Authors’ calculation.  

                                 *Indicates the rejection of the null hypothesis with signif. levels greater than 5% (Granger, 1969). 
 
If through the F Test the null hypothesis for equation (3) is rejected and it is not re-

jected for equation (4), there are indications that the series y causes x and not the other 
way around. If in turn, using the F test, the null hypothesis is rejected for both equations, 
it means that one can speak of a bidirectional relationship between the two series (x ↔ y). 
Finally, if the F test does not reject the null hypothesis for both equations, then there is no 
evidence of causality between the two-time series. 

 
The Granger Causality Test is performed according two hypotheses. 
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Null hypothesis: The lagged variable does not cause the other variable. 
Alternative hypothesis: The lagged variable causes the other variable. 
The decision criteria: reject the null hypothesis if the p-value of 𝑥ଶstatistic is < 0.05. 
 
Here in our case, after analysing the long-term relationship, we will use the Granger 

causality test to determine the potential causality between the variables. Given that as we 
verified that there is cointegration between the variables, it is to be expected that there are 
some unit or bidirectional and unidirectional causal relationships between the variables. 
To be able to perform the Granger Causality test, it will first be necessary to estimate the 
VAR model [47]. 

To evaluate the direction of causality between the study variables, Pairwise Granger 
causality was conducted on the variables and the results are presented in Table 9 below. 

 
5. Discussion 
Through the succession of tests carried out in the previous point, we are led to con-

clude that there are long-term relationships between at least one of the independent vari-
ables used and the dependent variable economic growth, for the Nordic countries and the 
period between 2004 and 2018. Still, in terms of the long term, all the coefficients assume 
a positive sign according to expectations. 

Estimates using the ARDL models (1 1 1 0 0) and (1 1 1 0) showed us that the variables 
that are significant in the long run are business-friendly regulations, globalization, and 
entrepreneurship, but in the short term, none of the variables is considered statistically 
significant in the long term. Of the three significant variables, the one that most contrib-
utes to economic growth is business-friendly regulation, which again demonstrates its im-
portance in economic growth. As for the variable economic freedom in this specific case, 
it is not considered significant, despite presenting a positive sign following what was ex-
pected. 

Concerning economic freedom, the conclusions that were drawn for the Nordic coun-
tries in terms of positive effects on economic growth, do not exist in this specific case. 
Also, for the Nordic countries, the World Economic Forum advised policymakers to put 
more effort into administrative reductions for businesses thereby increasing economic 
freedom, despite these having already made progress [48]. Perhaps, for this reason, this 
variable does not assume statistical significance. On the other hand, some authors found 
empirical evidence that in some situations increases in economic freedom do not contrib-
ute to economic progress [7]. Because of the above, our hypothesis one is not confirmed. 

As for business-friendly regulation, special attention should be paid to this variable, 
as it is the one that most impacts economic growth. This result is in line with that recom-
mended by the World Bank, in which the countries with the highest scores in the EDB 
classification enjoy higher economic growth via higher productivity [49]. Lower entry 
costs encourage the emergence of new and better companies, reduce corruption, which 
leads to greater employment opportunities. In this way, the private sector has enhanced 
opportunities to develop more efficiently.  

With the faster judicial dispute, the resolution of insolvency faster, the credit easier 
to obtain, and intellectual and industrial property is more and better protected [49]. In the 
2020 edition, Denmark occupies the fourth place, Norway the ninth place, Sweden the 
tenth place, Finland the twentieth place, and Iceland the twenty-sixth place. In the 2010 
edition, Denmark occupied the sixth place, Norway the tenth, Finland the sixteenth, Swe-
den the eighteenth, and Iceland fourteenth place. If we add up all the positions, in ten 
years these four Nordic countries (except Iceland) have increased seven positions in the 
ranking, which can also help to justify the contribution of this variable to economic 
growth. 

Globalization is a variable and a theme that is increasingly present in the scientific 
literature. As Nordic countries are known for their “Nordic Welfares States” with high 
public sector participation, well-developed social security, and high levels of social soli-
darity with a focus on social parity and equal opportunities, one would expect that 
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globalization would negatively affect the economic growth of these countries [50]. On the 
contrary, these countries are adapting perfectly to the globalization process because they 
are permanently investing in the educational system, in the health system, and in the in-
crease of productivity, always being ahead of other nations, that allows them to maintain 
their living standard [51]. 

In the second half of the 20th century, the Nordic countries underwent rapid techno-
economic progress and are now the main drivers of industrial modernity, while achieving 
it in a socially sustainable way [52]. 

The Nordic countries have specificities not only from the historical and socio-cultural 
point of view but also from the perspective of entrepreneurship and their research, turn-
ing them very peculiar cases, to which many authors attribute the isolation caused by 
extreme geographical and climatic characteristics most of the year [53]. 

The entrepreneurship contributes significantly to economic growth, as has been 
noted by countless authors both for Nordic countries and for other geographies and al-
ready mentioned in the literature review, being still one of the factors that create jobs, 
innovation, technological progress, and competitiveness [24, 54 - 56]. 

Regarding the results verified using Granger's Causality, we found that they almost 
confirm the results obtained through the long-term ARDL methodology. As for the bidi-
rectional causality between the variables, we found bidirectional causality between Busi-
ness-Friendly regulations and Economic growth (as in the ARDL model), for Globaliza-
tion and Economic growth (as seen in the ARDL model), Economic freedom and Business-
friendly regulations, Economic freedom, and Globalization, and finally, between Eco-
nomic freedom and Entrepreneurship. 

Also using Granger's Causality, we managed to obtain three unidirectional causal 
relationships, which were from Globalization to Business-friendly regulations, Globaliza-
tion to Entrepreneurship, and from Entrepreneurship to Business-friendly regulations. 

Concerning the potential causal relationship from the point of view of Granger's Cau-
sality to the relationship between entrepreneurship and GDPpc, we accept the null hy-
pothesis that there is no causal relationship. This is the only difference between the results 
obtained between Granger's Causality and the long-term ARDL Methodology. Certainly, 
this result may not be very surprising, because, in the long-term ARDL model, the entre-
preneurship variable is the one with the least statistical significance, with a very low co-
efficient. For a nonsignificant value, it reaches statistical significance to a level of 10%. 
However, these three variables together contribute significantly to GDPpc growth. 

These results are not surprising and have already been referred to, in a certain way, 
in the general literature and the specific literature on the Nordic countries. We must not 
forget, as we have already mentioned, that these indexes are built based on variables from 
validated scientific articles. 

For 26 European Union countries using the two-stage least squares estimation 
method, in which the only two variables that coincide with this study are the EDB index 
and entrepreneurship but calculated by GEDI and not by Fraser as in this article, were 
similar results were achieved for the short term [56]. As in the present article, the EDB 
variable is not statistically significant, while in the cluster analysis, in the group composed 
of the Nordic countries of the EU, neither the EDB variable nor the entrepreneurship var-
iable is significant. These two relevant conclusions are significant, as they reveal that both 
for the form of Panel IV used and for the short-term ARDL model, the conclusions are 
identical, for the case of the Nordic countries [57]. 

6. Conclusions 
The main objective of this paper, using the ARDL methodology, is to study the effects 

that economic freedom, business-friendly regulation, globalization, and entrepreneurship 
tend to have on the economic growth of the Nordic countries. As these variables are diffi-
cult to measure, we use as proxies the most prestigious international indicators and 
widely used in scientific literature, for the period under study between 2004 and 2018. 
Then we resorted to Granger's Causality tests for robustness check.  
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As the Nordic countries have the most goods listed in these indexes, have the pro-
gressions in these scores justified economic growth, and other countries can take this 
model as a reference? For the period in question, it is not confirmed that economic free-
dom is contributing to the economic growth of the Nordic countries, despite the coefficient 
showing a positive sign. In 2016, the World Economic Forum explicitly requested the Nor-
dic countries to remove unnecessary administrative barriers established, and to new com-
panies, to facilitate the execution of business. With the present study performed up to 
2018, it appears that these obstacles persist. As one of the ultimate objectives of economic 
policies to achieve growth, to achieve this objective it is suggested that Nordic policymak-
ers directly influence the factors that allow for the expansion of economic freedom, such 
as creating additional competitions in business and/or in the credit markets. Regarding 
the variable Economic freedom, Granger's causality confirms the result obtained through 
the ARDL methodology. 

As in many geographies, in the Nordic countries’ regulations favourable to stream-
lining business promote the realization of business. It is not a matter of facilitating dereg-
ulated business but giving legal and political institutions appropriate roles for business in 
more developed and participatory democracies [49]. The importance of this variable in 
the Nordic countries confirms the results obtained by several authors already mentioned 
in this study, in which countries with better rankings grow faster than the others [19]. In 
this way, policymakers should not abandon the models adopted in this variable and, if 
possible, should reinforce them. For example, through procedures that determine to re-
duce the time to start a business, register properties, decrease customs times in import 
processes, and in times of obtaining credit. Also, regarding this variable, Granger's Cau-
sality confirms the result obtained by the ARDL methodology. 

The Nordic countries have obtained good economic results with the processes of in-
creasing globalization, demonstrating a high resilience in face of this variable, since their 
welfare states have remained largely intact [12]. According to data from 2020, Sweden 
occupies fourth place with almost 90 points out of a possible 100, Denmark falls for eighth 
place with 88 points, Finland in the ninth position with 87.7 points, Norway occupies the 
twelfth position, and Iceland occupies the fiftieth position with 71.91 points in one ranking 
in which only the fifty most important countries in the world are analysed.  

We recognize the good work that the Nordic countries have done to adapt to the 
inevitable globalization. They were one of the pioneers of this process when the first peo-
ple of the Scandinavian region called Vikings arrived in a good part of the northern hem-
isphere, which in addition to barbaric attitudes, destruction and looting also practiced 
trade [58]. 

By constantly investing in the educational system, R&D, and the health system, the 
Nordic countries are preparing their young people for the future, transmitting knowledge 
correctly, and preparing them for adulthood. Policymakers are advised to intensify these 
procedures so as not to be overtaken by other countries. Important points to guarantee 
advantages in the face of the lower costs of globalization is the permanent bet on innova-
tion and productivity that allows maintaining the traditional standard of living in Nordic 
societies. The results obtained from Globalization by using the Granger Causality Test 
confirms the results obtained by the ARDL methodology. 

Finally, concerning entrepreneurship, it can emerge as a corollary of all the variables 
that we studied previously and from there it was left to the last place. The entrepreneur 
enjoys a fundamental characteristic, namely, innovation [59]. If there is a positive response 
in the market to this innovation and the market has a favourable regulation for this busi-
ness, conditions are created for the success of the product [60]. As most innovations are 
currently thought of in global markets, the virtuous circle between entrepreneurship and 
globalization is completed, through economic freedom and business-friendly regulation, 
without this virtuous circle occurring [61]. Fostering entrepreneurial clubs that at the be-
ginning of their careers allow them to enjoy collective bargaining and support as a way of 
making their products and services more competitive is a valuable tool in the formation 
of a good business environment, social dialogue, consensual and mutually beneficial 
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solutions that promote the competitiveness of the economy and its productivity since it 
exists in the Nordic countries a tradition of associative as a way to combat the isolation 
caused by the climate and the low demographic density. Regarding entrepreneurship, 
Granger's Causality does not validate the result obtained by the ARDL model, perhaps 
since in this model, the 10% of statistical significance is being obtained practically at the 
limit. 

With the results obtained using Granger's Causality, the Nordic countries knew how 
to take advantage of globalization to obtain economic growth, perhaps particularly in 
terms of imports, and benefited from globalization to export more. Increases in globaliza-
tion benefit the economic growth of the Nordic countries. It is also demonstrated that eco-
nomic growth itself impacts three variables, two of which (Globalization and Entrepre-
neurship) cause a two-way causal relationship in each other, forming a virtuous circle. 

This paper should raise awareness to policymakers to pay attention to the progress 
of international indices, because these in general cause economic growth, and cause 
growth in other variables that in themselves will enhance more economic growth in the 
future. 

The Nordic countries have found a way to generate benefits for them from changes 
in economic and social variables, but without compromising their ways of life that allow 
them to achieve their sustainability, which they cost so much to obtain, either because of 
their geographical position or because of their climatic conditions.  
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