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Abstract  

This thesis investigates the relationship between government expenditure and economic 

growth across different levels of public spending. Using Granger causality tests and 

regression analysis, this study analyses data from 26 European countries from 1995 to 2022. 

The results indicate that in countries with high government expenditure, changes in public 

spending Granger-cause economic growth, exhibiting a negative relationship that suggests 

diminishing returns at higher levels of public spending. Conversely, in countries with low 

government expenditure, economic growth Granger-causes changes in public spending, 

suggesting a positive relationship possibly driven by increased demand for public goods and 

higher tax revenues resulting from economic growth. No statistically significant Granger 

causality was found for the two middle expenditure groups or when analysing all countries 

collectively. This study contributes to the debate on government spending by demonstrating 

how the relationship between public expenditure and economic growth varies across different 

levels of public spending. 
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1. Introduction 

Policymakers have historically encountered difficulties in determining the most effective ways 

to allocate public spending while also ensuring that economic growth remains stable. According 

to Asoni (2008) and Rodrik, Subramanian, and Trebbi (2004), economic growth is influenced 

by geographical, economic, and institutional factors. While access to natural resources, 

transportation networks, and international trade contributes to economic activity, the role of 

institutions has become increasingly prominent in growth theory. Rodrik (2007) emphasises the 

importance of institutions as valuable contributors to the rapid economic growth observed in 

the second half of the twentieth century, citing examples such as fiscal policies for stabilising 

demand, antitrust and regulatory frameworks, social insurance systems, and political 

democracy. Asoni (2008) continues to highlight the significance of democracy as a contributor 

to economic growth and that many growth-enhancing institutions, particularly property rights, 

are integral to democratic norms. This perspective is supported by Abdiweli (2003), who argues 

that institutional quality is a primary determinant of differences in economic growth rates 

among nations. 

While institutions provide a framework for economic stability and development, outcomes of 

the relationship between government spending and economic growth remain ambiguous. Lane 

(2000) defines a government as the entity responsible for a state’s decision-making, entrusted 

with redistributing resources and producing goods and services for individuals of the society. 

To cover the expenses of these tasks, the government requires funding, which is provided 

through taxation. Barro (1990), Bergh and Karlsson (2011), and Sáez et al. (2017) argue that 

taxation can create a ‘wedge’ that restricts economic growth by reducing the resources 

individuals otherwise would allocate to personal consumption or investment. For the 

government to facilitate economic growth, the value of its services and the efficiency of 

resource allocation must outweigh the economic cost of the ‘wedge’, a condition that is not 

always guaranteed. 

One of the earliest studies exploring the relationship between government expenditure and 

economic growth is Wagner’s (1890), which asserted that economic growth leads to an 

increased demand for government services, which in turn increases government expenditure. 

Although over 100 years have passed since Wagner’s first paper was released, the relationship 

between the variables remains inconclusive. Nyasha and Odhiambo (2019), in their literature 
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review on the topic, highlight inconsistencies in research conclusions. For instance, Gurdal et 

al. (2021)  emphasise the role of taxation in funding government expenditure while advising 

that it should be limited to minimise its adverse effects on individuals’ disposable income. In 

contrast, Alshahrani and Alsadiq (2014) and Wu et al. (2010) do not directly investigate 

taxation but instead conclude that effective allocation of government resources is vital for 

conditioning economic growth. 

Bergh and Henrekson (2011) briefly discuss differences in economic growth theories. The 

neoclassical perspective suggests that government policies influence savings and the labour 

force, resulting in only temporary effects on economic growth. The endogenous growth theory 

opposes this view and builds on the idea that economic growth can persist if government 

investments and services are sufficiently effective. However,  the taxation required for funding 

may negatively impact growth. Bergh and Henrekson (2011) state that these differing 

perspectives on economic growth are compatible, as neither view is necessarily superior to the 

other. Instead, they highlight different aspects of the mechanisms driving economic growth. 

Previous studies on the topic reveal varying findings regarding the direction of the relationship 

between government expenditure and economic growth. These discrepancies can partly be 

attributed to the use of various econometric models, measurements of government expenditure, 

and variations in area, and time periods (Sedrakyan & Varela-Candamio, 2019; Lamartina & 

Zaghini, 2011; Wu et al., 2010). This insight reflects that the theoretical and empirical literature 

on this topic remains inconclusive regarding the effect and the direction of government 

expenditure and economic growth. This is further strengthened by Arpaia and Turrini (2008), 

who state that the policy debate remains inconclusive on whether government spending 

effectively stimulates economic growth or primarily indicates inefficiencies in the use and 

management of public resources. 

Building on the preceding discussion, the purpose of this study is to investigate the relationship 

between government expenditure and economic growth. To answer the research question, the 

26 European Union countries will be categorised into four groups based on their levels of 

government expenditure. The overall relationship will also be examined by combining all 

countries into a single group, utilising data from 1995 to 2022. This approach aims to 

investigate broader patterns in the relationship between government expenditure and economic 

growth while also accounting for variations in spending levels across individual countries. This 
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study aims to further elaborate on the relationship between the variables by including more 

recent data and investigate if this can strengthen the findings of earlier studies on the European 

Union and contribute to a more robust interpretation of the nexus between government spending 

and economic growth.  

The European Union was selected to ensure a certain level of homogeneity among the countries 

while maintaining an adequately large sample size. This selection also reflects the European 

Union’s efforts to promote institutional alignment among member states through shared 

democratic systems and uniform laws, such as those protecting private property rights under 

Article 17 and anti-corruption legislation (European Commission, 2024). Rodrik (2007) notes 

that while differences in institutional quality exist within the European Union, there has been 

modest convergence in recent years. Previous studies on European Union countries have 

reached differing conclusions regarding the effect and direction of the relationship between 

government expenditure and economic growth (Afxentiou & Serletis, 1996; Dudzevičiūtė et 

al., 2018; Sáez et al., 2017). A significant portion of the existing research on this topic has 

focused on developing countries, particularly those in Asia and Africa (Odhiambo, 2015). All 

of this reinforces the decision to conduct a more in-depth analysis of the relationship between 

government expenditure and economic growth, focusing on the European Union. 

The variables used in this study are government expenditure, expressed as a percentage of GDP, 

and the annual growth rate of GDP per capita. The relationship between the two variables is 

analysed using the Granger causality test, which determines whether lagged values of one 

variable significantly influence the current values of another (Granger, 1969; Dawson, 2003). 

This method is supported by previous studies, including those by Dudzevičiūtė et al. (2018),  

Szarowska (2022), and Vamvoukas and Loizides (2005).  

The findings show that changes in government expenditure Granger-caused economic 

growth for the high government expenditure group, with a negative relationship in the 

regression analysis. Which suggests diminishing returns to public spending. In the low 

government expenditure group, the findings indicate that economic growth Granger-causes 

government expenditure, with a positive relationship, possibly driven by higher income levels 

increasing demand for public goods and tax revenues. The two middle expenditure groups and 

the group combining all countries do not show statistically significant Granger causality. 
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The structure of this thesis is as follows: Chapter 2 outlines the theoretical framework. Chapter 

3 provides a review of previous empirical literature on the subject. Chapter 4 is divided into 

two parts, the first part describes the data collection process and describes each variable, while 

the second part explains the estimation process and the econometrical model. Chapter 5 presents 

the results. Chapter 6 presents a discussion, comparing the results with previous studies and the 

theoretical framework. Chapter 7 contains the conclusion of the thesis. 

2. Theoretical Framework 

In 1956, economist Robert Solow introduced a model of economic growth, now referred to as 

the ‘Solow model,’ which elucidates the dynamics of long-term economic growth. Specifically, 

it shows how an economy converges to a steady-state growth rate determined by exogenous 

factors such as technological progress. Within the Solow model, taxation is perceived as a 

hindrance to growth because it diminishes savings by diverting a portion of individuals’ income 

toward taxes. This means that the model fails to consider the potential positive effects of 

taxation, such as financing public investments that may enhance productivity and economic 

growth, where continuous economic growth does not rely on exogenous shocks. Such models, 

as demonstrated by Lucas (1988) and Romer (1986), emphasise factors within the economy, 

such as human capital accumulation and technological innovation, as major contributors to 

economic growth. These insights suggest that strategic policy interventions, such as education, 

research, and infrastructure investments, can play a central role in fostering long-term economic 

growth. 

Building on these advancements, Barro (1990) identifies two strands of literature within 

endogenous growth theory. The first strand focuses on models where private and social returns 

to investment diverge, leading to decentralised decisions that result in suboptimal rates of 

saving and economic growth. In these models, private returns to scale may diminish, while 

social returns, which reflect spillovers and externalities, remain constant or even increase. The 

second strand examines models that exclude externalities and instead emphasising returns to 

human and nonhuman capital. Barro (1990) presents a model that integrates both strands of 

literature by including the public sector (𝑔) into the production function within a standard Ak 

model, as shown by the following equation: 
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1.  𝑦 = 𝛷(𝑘, 𝑔) = 𝑘 ∙ 𝛷 (
𝑔

𝑘
)  (1) 

Where 𝑔 represents the per capita quantity of public services provided by the government and 

𝛷 (
𝑔

𝑘
) is a function that reflects the marginal productivity of public services relative to private 

capital. The production function demonstrates constant returns to scale when considering both 

private capital and public services, but it exhibits diminishing returns when only private capital 

is considered. This implies that government services must expand in tandem with private 

capital. This implies that the government needs to maintain the (
𝑔

𝑘
) ratio to sustain higher 

growth rates. Barro (1990) state that the flow of public services that supports private production 

is crucial for economic growth. The model's outcomes are independent of the government's 

method of producing services, as long as both the government and private sector utilise the 

same production function. The fundamental principle is that both the quantity and quality of 

public services are sufficient to support private capital accumulation.  

Governments expenditures ( 𝑔 ) are financed through a flat-rate income tax, hence the 

expenditures are limited by a budget constraint given by the following equation: 

1.  𝑔 = 𝑇 = 𝜏𝑦 = 𝜏 ∙ 𝑘 ∙ 𝛷 (
𝑔

𝑘
)  (2) 

Where 𝑇 is the governments revenue and 𝜏 represent the flat-rate income tax. Governments 

expenditures are directly linked to revenue generated from taxation on the private sector's 

output. This linkage influences the allocation of resources and, consequently, the marginal 

productivity of capital, which is expressed by the following equation: 

1.  𝜕𝛾

𝜕𝑘
= 𝛷 (

𝑔

𝑘
) ∙ (1 − 𝛷´ ∙

𝑔

𝛾
) = 𝛷 (

𝑔

𝑘
) ∙ (1 − 𝜂) 

 (3) 

Where 𝜂 is the elasticity of output with respect to public services, and (1 − 𝜂) indicates that 

the marginal product of capital decreases if public services are not increased proportionally 

with capital. The true value of 𝜂 lies between zero and one (0 < 𝜂 < 1). This can be summaries 

as, higher government expenditures lead to higher output, but the effect is less than 
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proportional. With the introduction of a flat-rate income tax, the marginal production function 

will be altered accordingly: 

1.  
(1 − 𝜏) ∙

𝜕𝛾

𝜕𝑘
 

 (4) 

The tax reduces the return on capital from the perspective of private producers. All of these 

factors can now be incorporated into the original Ak-model, as following: 

 𝛾 =
1

𝜎
∙ [(1 − 𝜏) ∙ 𝛷 (

𝑔

𝑘
) ∙ (1 − 𝜂) − 𝜌)] 

 (5) 

In summary, equation 5 shows that the growth rate 𝛾 is influenced by changes in the tax rate 

(𝜏), the elasticity of output with respect to public services (𝜂), the ratio of public services to 

capital (
𝑔

𝑘
) and the rate of time preferences (𝜌).  

Barro (1990) argues that two competing forces affect economic growth in the model. The first 

is taxation, where an increase in the flat tax reduces the growth rate by diminishing the effective 

return on capital, thereby lowering the incentive for investment. Secondly, an increase in the 

ratio of government spending to capital (
𝑔

𝑘
) raises the marginal product of capital, thereby 

enhancing the growth rate. This positive effect emerges when government expenditure involves 

high-quality investments that complement private capital, such as infrastructure, education, and 

institutional development. Barro (1990) states that productive spending includes enforcing  

property rights and activities that directly contribute to the production function. According to 

Equation 5, this relationship strengthens as the output elasticity of public services ( 𝜂 ) 

approaches one. Maintaining an optimal balance of (
𝑔

𝑘
) is necessary to sustain economic growth, 

as either excessive or insufficient government spending reduces the productivity of both capital 

and public services. 
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3.  Previous Research 
 

The extent of research on the impact of government actions on economic growth is considerable 

in academic literature, as partly reflected by the large number of studies included in meta-

analyses. For example, Nyasha and Odhiambo (2019) reviewed 50 studies examining the 

direction of the relationship between government expenditure and economic growth. Reed 

(2021) analysed 49 studies focusing on the impact of taxation on economic growth. 

Additionally, research on specific categories of government expenditure, such as military and 

education spending, comprises over 30 studies in each area (Alptekin & Levine, 2012; 

Awaworyi Churchill et al., 2017). However, many relevant studies extend beyond these 

reviews, which indicate the broader scope of the existing literature. 

 

To structure the selection process, certain considerations are applied in regard to this thesis 

research question, which examines the relationship between government expenditure and 

economic growth. Therefore, greater emphasis is placed on studies that focus on the general 

impact of government expenditure on economic growth, rather than those investigating specific 

spending categories or policies. This is because such studies contribute to an improved 

understanding of the relationship. Studies analysing causality are preferred in this thesis over 

those only examining correlation, as they help guide how the relationship can be investigated.  

 

Despite the previous mentioned considerations, there can still be further refinement in the 

selection process. To achieve this, the focus is placed on studies of Europe or other developed 

countries, as this aligns with the thesis’s emphasis on EU member states. This narrowing also 

helps to mitigate the impact of significant differences in geographical, economic, and 

institutional factors, which can lead to variations in study outcomes and make it challenging to 

draw consistent comparisons between countries with different contexts (Asoni, 2008; Rodrik et 

al., 2004) 

The study of Vamvoukas and Loizides (2005) was chosen based on the causality investigation 

between government expenditure and economic growth, as well as the inclusion of the 

European countries Greece, the United Kingdom, and Ireland. The author utilised both a 

bivariate and tri-variate model and findings indicate that, in the long run, economic growth 

Granger-causes an increase in government expenditure in Greece. The results for the United 
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Kingdom and Ireland reveal that government expenditure Granger-causes economic growth in 

both the short and long run. These findings highlight a unidirectional relationship between 

government expenditure and economic growth in the United Kingdom and Ireland, while a 

reverse relationship is observed in Greece. Even though this thesis does not differentiate 

between short- and long-run dynamics, the study remains relevant for its contribution to 

understanding the specific direction of the causal relationship. 

Odhiambo (2015) reached a similar conclusion for South Africa, where economic growth 

Granger-cause government expenditure in both the short and long run. The study also provides 

evidence of short-run causality from government expenditure to economic growth, although no 

statistically significant relationship was identified in the long run. The inclusion of Odhiambo’s 

(2015) study, which focuses on a single country that differs significantly from Europe, remains 

relevant due to its methodological approach to investigating causality between the variables, 

which aligns with the methods used in this thesis. 

The studies by Ghali (1999), Gurdal et al. (2021), Lamartina and Zaghini (2011), and Hsieh 

and Lai (1994), were selected because they investigate the causal relationship between the 

variables in developed countries, such as the G7 nations1 and member states of the Organisation 

for Economic Co-operation and Development (OECD). Lamartina and Zaghini (2011) studied 

23 OECD countries from 1970 to 2006 and found that an increase in economic growth is 

associated with a more than proportional increase in government expenditure. Ghali (1999), in 

a study of ten OECD countries from 1970 to 1994, found evidence of a similar relationship only 

for Spain. The study further revealed that government expenditure Granger-caused economic 

growth in Canada, France, Japan, Norway, and Switzerland. Ghali (1999) concluded that 

government expenditure Granger-causes economic growth in all the countries analysed when 

considering both direct and indirect causal effects. This conclusion contrasts with the findings 

of Lamartina and Zaghini (2011). 

Gurdal et al. (2021) examined the G7 countries and found that government expenditure caused 

economic growth in Canada and Japan. In contrast, the reverse causality was observed in 

Germany, Italy, the UK, and the United States, where economic growth caused government 

 

1 The G7 countries include Canada, France, Germany, Italy, Japan, United Kingdom, and United States 
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expenditure. An earlier study by Hsieh and Lai (1994), using data from 1885 to 1997, found 

similar results, except for the United Kingdom, where government expenditure was found to 

cause economic growth. When Gurdal et al. (2021) analysed the G7 countries as a single group, 

the results showed a bidirectional causality between the two variables. 

These studies contribute to this thesis as they demonstrate that even among developed 

economies, the causal relationship between government expenditure and economic growth can 

vary significantly. The contrasting findings, such as those between Ghali (1999), Gurdal et al. 

(2021), and Lamartina and Zaghini (2011), highlight how results can differ based on 

methodological approaches, time frames, and whether countries are analysed individually or in 

aggregate. 

A bidirectional relationship was also found by Cheng and Lai (1997), who examined the 

causality between the variables in Korea and discovered that the causality between government 

expenditure and economic growth runs in both directions. The conclusion is that the variables 

are interconnected through a feedback causal mechanism. Similar to Odhiambo (2015), the 

relevance of this study lies in its methodological approach to investigating causality, despite 

focusing on a single country that differs significantly from Europe. 

Further evidence of bidirectionality is provided by Wu et al. (2010), who conducted a panel 

Granger causality test involving 182 countries. Their analysis of the entire sample revealed 

strong evidence of bidirectionality between economic growth and government expenditure. 

This bidirectionality persisted when countries were grouped into non-OECD, middle-income, 

and high-income categories. However, the same results were not observed in low-income 

countries, where economic growth was found to cause an increase in government expenditure. 

Wu et al. (2010) concluded that low-income countries have limited taxation capacity of the 

public sector due to low per-capita income. This suggests that as the public sector expands 

alongside the economy, its total share of GDP is less likely to increase significantly. Wu et al. 

(2010) contribution to this study through their extensive sample size, methodology of grouping 

countries, and their demonstration of how different income levels can affect the outcome of the 

relationship. 
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Studies examining the relationship between government expenditure and economic growth, 

such as those by Afxentiou and Serletis (1996), Dudzevičiūtė et al. (2018), and Sáez et al. 

(2017), are particularly relevant due to their focus on EU member states, which align with the 

geographical scope of this thesis. While Sáez et al. (2017) focused on correlation rather than 

causality, their work provides valuable insights into the dynamics between the variables. The 

authors found that the relationship between economic growth and government expenditure can 

be positive or negative. Importantly, they identified a negative relationship when analysing all 

countries in the study as a single group, using data from 1994 to 2012.  

Dudzevičiūtė et al. (2018), using data from 1995 to 2015, applied Granger causality tests and 

identified a unidirectional relationship where government expenditure Granger-causes 

economic growth in Sweden and Slovakia. Conversely, the inverse relationship where 

economic growth Granger-causes government expenditure was observed for France, Belgium, 

Germany, Portugal, and Cyprus. Afxentiou and Serletis (1996) investigated the relationship 

over an earlier period, using data from 1961 to 1991. Unlike the later studies, their analysis 

revealed no evidence of Granger causality in either direction for any individual country. These 

studies contribute to this thesis by demonstrating the importance of time frames and economic 

context in explaining differences in the direction of the causality relationship, as well as 

presenting approaches for investigating it within the European Union. They also reveal the 

diversity of outcomes within the European Union, with different countries exhibiting varying 

directional outcomes in the Granger causality test, while some show no significant results. 

Previous research on this topic highlights four key patterns, as summarised in Table 1. First, 

some studies have identified a bidirectional relationship between government expenditure and 

economic growth in developed countries (Cheng & Lai, 1997; Gurdal et al., 2021; Wu et al., 

2010). Second, others have found a unidirectional relationship, with causality running in either 

direction between government expenditure and economic growth (Dudzevičiūtė et al., 2018; 

Ghali, 1999; Gurdal et al., 2021; Hsieh & Lai, 1994; Lamartina & Zaghini, 2011; Odhiambo, 

2015). Third, some studies have reported no evidence of causality between these variables 

(Afxentiou & Serletis, 1996; Dudzevičiūtė et al., 2018). Finally, the influence of economic 

growth on government expenditure has been shown to be either positive or negative (Sáez et 

al., 2017). The differences in findings may be attributed to variations in methodology, data 

sources, time frames, or country-specific contexts. It is important to note that, although Granger 

causality tests are a common approach in time-series analysis among the referenced studies in 
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this thesis, it is not the only econometric method used to explore causal relationships between 

variables. 

Among the studies presented in Table 1, those most closely aligned with this thesis are 

Dudzevičiūtė et al. (2018) and Wu et al. (2010). This thesis adopts a methodological approach 

similar to Dudzevičiūtė et al. (2018) by focusing on European countries and employing 

descriptive statistics, Granger causality tests, and regression analysis to identify associations 

between government expenditure and economic growth. While Dudzevičiūtė et al. (2018) 

primarily examine individual countries, with some grouping in their descriptive analysis, this 

thesis groups countries based on expenditure levels, following the approach of Wu et al. (2010). 

This approach provides a broader perspective on regional trends while accounting for variations 

in government spending. 

In conclusion, the variation in results underscores the need for further investigation into the 

relationship between government expenditure and economic growth. Studies have yielded 

differing findings, even for the same countries, highlight inconsistencies in the existing 

research. More studies focusing on European countries are needed, as much prior research has 

concentrated on regions such as Africa, Asia, and developing countries (Gurdal et al., 2021; 

Odhiambo, 2015). This thesis addresses these gaps by combining the European focus and 

analytical techniques of Dudzevičiūtė et al. (2018) with the grouping strategy of Wu et al. 

(2010). By incorporating newer data, it contributes to a more nuanced understanding of the 

relationship between government expenditure and economic growth across different 

expenditure-level groups within the European context. 
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Table 1. Summary of Previous Studies on Government Expenditure and Economic Growth 

Study Countries Analysed Method Direction of Causality 

Afxentiou and Serletis 

(1996) 
European Union 

Cointegration 

Regression, 

Granger Causality Test 

No Causality 

Cheng and Lai 

 (1997) 
Korea 

VAR Model,  

Granger Causality Test 
Bidirectional 

Dudzevičiūtė et al. 

(2018) 
European Union 

Correlation Analysis, 

Granger Causality Test 

Gov Expenditure  
→ 

economic growth 

 (Sweden, Slovakia) 

economic growth 
 → 

Gov Expenditure 

(France, Belgium, 

Germany, Portugal, and 

Cyprus) 

Ghali  

(1999) 
10 OECD 

VECM, Variance 

Decomposition, Granger 

Causality Test 

Gov Expenditure 
→ 

Economic growth 

Gurdal et al. 

 2021 
G7 Countries 

Statistical Tests, Granger 

Causality test, frequency-

domain causality  

Gov Expenditure 
→ 

Economic growth 

(Canada, Japan,) 

Economic Growth  
→ 

Gov expenditure 

(Germany, Italy, UK, USA) 

Hsieh and Lai 

 (1994) 
G7 Countries 

Var model, Variance 

Decomposition and 

Impulse Response 

Functions, Granger 

Causality test 

Gov expenditure 
→ 

Economic Growth  

(Canada, Japan, Uk) 

Economic Growth  
→ 

Gov expenditure 

 (Germany, Italy, USA) 

Lamartina and Zaghini 

(2011) 
23 OECD 

Pooled Mean Group 

Regression 

Economic growth 
→ 

Gov Expenditure 

Odhiambo  

(2015) 
South Africa 

ARDL Model, 

Cointegration test, ECM  

Granger Causality Test 

Economic growth  
→ 

Gov expenditure 

Sáez et al. 

 (2017) 
European Union 

Regression Analysis, F-

test, Hausman, Fixed-

effects 

Economic Growth  

Negatively impact 

Gov Expenditure 

Vamvoukas and Loizides 

(2005) 
Greece, Uk, Ireland 

Cointegration Analysis, 

Error Correction Model,  

Granger Causality test 

Economic Growth  
→ 

Gov Expenditure 

(Greece) 

Gov Expenditure 
→ 

Economic Growth  

(Uk, Ireland) 

Wu et al. 

 (2010) 
182 countries 

Panel Granger Causality 

Test 

Bidirectional 

(Middle- and high-income 

countries) 

Economic Growth  
→ 

Gov Expenditure 

 (low-income countries) 

Note: The summary of previous research is compiled by the author based on the main findings of the respective studies. 
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4. Data and Method 

The following two subsections will present the data used in the study and the process of 

collection it. The second subsections will describe the empirical method. 

4.1 Data and Descriptive Statistics 

The variables used in this study include government expenditures expressed as a percentage of 

gross domestic product (GDP) and economic growth, measured as the annual growth rate of 

GDP per capita. The choice of variables is partly based on Barro (1990), who uses government 

expenditure as a percentage of GDP and the growth rate of GDP. This approach does also align 

with Nyasha and Odhiambo (2019), who emphasise that government expenditure as a 

percentage of GDP is the most commonly used measure in studies addressing similar research 

questions, as seen in the works of Arpaia and Turrini (2008), Dudzevičiūtė et al. (2018), Ghali 

(1999). Odhiambo (2015), Sáez et al. (2017), Sedrakyan and Varela-Candamio (2019), and Wu 

et al. (2010). The variable used to measure economic growth differs slightly across studies. 

Some utilise the growth rate of GNP, GDP, or GDP per capita. This study adopts the growth 

rate of GDP per capita, aligning with the research of Arpaia and Turrini (2008), Barro (1990), 

Dudzevičiūtė et al. (2018), Ghali (1999), Lamartina and Zaghini (2011), Sáez et al. (2017), and 

Wu et al. (2010). Most of the studies referenced in this thesis focus on a small set of variables, 

typically between two and five. 

This study uses annual data from 1995 to 2022 and includes all 26 European Union member 

countries as of 2024 (European Union, 2024). Government expenditures expressed as a 

percentage of GDP are retrieved from Eurostat (2024), the statistical office of the European 

Union. Government expenditures are categorised according to the Classification of Functions 

of Government (COFOG) framework, which according to the International Monetary Fund 

(2014), divides government expenditures into the following ten groups: General public 

services, defence, public order and safety, economic affairs, environmental protection, housing 

and community amenities, health, recreation, culture and religion, education, and social 

protection. Lamartina and Zaghini (2011) note that previous studies tend to adopt a broad 

definition of government expenditure, often including a significant portion, if not all, of public 

activities. Eurostat collects the cost of each function for each country and expresses it as a 

percentage of the country’s GDP. The growth rate of GDP per capita is obtained from the World 

Bank (2024) and is based on data expressed in chain-linked 2015 euros. 
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To identify broader patterns between government expenditure and economic growth, countries 

are divided into four groups based on their levels of government expenditure. Descriptive 

statistics for each country are presented before grouping for the purpose of providing a clearer 

understanding of the data distribution and serving as a foundation for the group-level analysis. 

Table 2 presents that each country has 28 observations for the variable economic growth. Italy 

reports the lowest average yearly economic growth at 0.61 per cent, while Lithuania achieves 

the highest average at just over 5 per cent. Most countries have an average annual growth rate 

between 1 and 4 per cent. Notably, the positive average values indicate that growth was 

achieved on average over the period. The minimum observed values are negative for every 

country, reflecting some years with recessions, particularly during the 2008 financial crisis and 

the COVID-19 pandemic. 

The maximum observed values vary significantly, with Ireland recording the highest economic 

growth rate for a year at above 23 per cent, while Austria’s maximum is just 3.8 per 

cent. Ireland’s high growth rates can be attributed to major tax and corporate reforms 

implemented around 2015, which substantially boosted Ireland’s GDP (International Monetary 

Fund, 2023). These reforms also contribute to Ireland’s high standard deviation. Most 

countries’ maximum observed yearly economic growth rate ranges between 5 and 13 per cent. 

The higher standard deviations of economic growth, as shown in Table 2 for countries like 

Bulgaria, Estonia, Lithuania, and Latvia, reflect large fluctuations over the period. For most 

countries, the standard deviations fall within a range of 2 to 4 per cent, indicating moderate 

variations in growth, which are partly expected given the large gaps between the minimum and 

maximum observed values. 

Table 3 shows that Romania has the lowest average government expenditure at 34 per cent of 

GDP, while France has the highest at 55 per cent. Most countries fall within the range of 39 to 

50 per cent, showing considerable variation in the average government expenditure across the 

European Union. The minimum and maximum values in Table 3 suggest that many countries 

have adjusted their fiscal policies over the course of the study. 
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Table 2. Descriptive Statistics of the Annual Growth Rate in GDP Per Capita (Percentage) 

Between 1995 and 2022 

Country Observations Minimum Maximum Average Mean Std Dev 

Austria 28 -7.01 3.80 1.27 2.31 

Belgium 28 -5.71 6.48 1.33 2.13 

Bulgaria 28 -13.59 10.55 3.38 5.19 

Croatia 28 -8.12 17.95 3.37 4.91 

Cyprus 28 -6.37 8.89 1.91 3.73 

Czechia 28 -5.73 6.56 2.40 3.08 

Denmark 28 -5.41 6.38 1.30 2.11 

Estonia 28 -14.46 14.34 4.33 5.50 

Finland 28 -8.51 6.01 1.77 2.96 

France 28 -7.79 6.13 1.04 2.34 

Germany 28 -5.45 5.86 1.20 2.21 

Greece 28 -10.01 9.70 1.02 4.62 

Hungary 28 -6.45 7.50 2.83 2.99 

Ireland 28 -6.41 23.30 5.00 5.81 

Italy 28 -8.52 8.87 0.61 3.14 

Latvia 28 -12.83 13.00 4.65 5.41 

Lithuania 28 -13.88 12.43 5.10 4.83 

Luxembourg 28 -5.01 6.72 1.41 2.90 

Netherland 28 -4.41 5.63 1.57 2.29 

Poland 28 -1.84 8.29 4.33 2.23 

Portugal 28 -8.39 6.33 1.39 3.02 

Romania 28 -4.72 11.14 3.87 4.45 

Slovakia 28 -8.38 7.93 2.53 3.37 

Slovenia 28 -5.58 10.79 3.58 3.35 

Spain 28 -11.60 6.29 1.31 3.50 

Sweden 28 -5.15 5.51 1.87 2.43 
Source: The World Bank (2024). 

Larger fluctuations are observed for Greece, Ireland, Lithuania, Slovakia, and Slovenia, with 

gaps between the minimum and maximum values possibly reflecting responses to crises. Higher 

values may indicate recovery efforts during downturns, while lower values could correspond to 

booming periods. The highest maximum values are observed for France, Greece, Ireland, 

Slovenia, and Sweden. These values can partly be attributed to fiscal policies with a strong 

focus on welfare, as seen in Sweden and France, as well as economic recovery efforts, such as 

those during the COVID-19 pandemic (Rodríguez-Vives & Olsson, 2023). In contrast, for the 

majority of countries, the standard deviation ranges between 2 and 4 per cent, suggesting 

relatively minor fluctuations in government expenditure, which might be expected given the 

narrower gaps between minimum and maximum values over the total study period. 
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Table 3. Descriptive statistics of Government Expenditure as Percentage of GDP Between 

1995 and 2022 

Country Observations Minimum Maximum Average Mean Std Dev 

Austria 28 45.60 56.78 51.72 2.26 

Belgium 28 48.38 58.91 52.13 2.73 

Bulgaria 28 30.60 43.99 35.11 2.77 

Croatia 28 44.16 58.94 48.89 3.82 

Cyprus 28 32.44 44.60 38.84 3.18 

Czechia 28 38.98 49.11 42.73 2.32 

Denmark 28 44.89 58.90 53.88 3.24 

Estonia 28 33.43 45.82 38.24 3.12 

Finland 28 46.57 59.50 52.67 3.69 

France 28 51.66 61.34 55.16 2.41 

Germany 28 43.51 50.92 46.87 2.17 

Greece 28 43.70 60.05 49.48 4.19 

Hungary 28 46.08 51.35 49.04 1.56 

Ireland 28 21.22 66.82 35.24 9.31 

Italy 28 45.86 57.31 50.03 2.92 

Latvia 28 33.80 45.80 38.45 3.36 

Lithuania 28 33.20 50.30 37.57 4.17 

Luxembourg 28 37.39 46.95 41.70 2.17 

Netherland 28 42.12 51.54 46.40 2.35 

Poland 28 41.33 50.71 44.18 2.15 

Portugal 28 40.81 51.68 45.42 3.41 

Romania 28 31.01 38.18 34.18 1.86 

Slovakia 28 36.38 53.27 43.13 4.26 

Slovenia 28 43.37 60.26 47.62 3.44 

Spain 28 38.35 51.90 42.92 3.85 

Sweden 28 47.35 61.00 51.92 3.97 
Source: Eurostat (2024). 

The decision to divide countries based on government expenditure levels is motivated by 

several important aspects in this thesis. Firstly, since government expenditure is the central 

focus, grouping countries by their expenditure levels enables a more systematic analysis of 

how differences in expenditure levels relate to economic growth dynamics. A comparison of 

the standard deviations in Tables 2 and 3 shows that economic growth fluctuates more over 

time while government expenditure is more stable, hence making it a more reliable basis for 

grouping countries. Grouping by expenditure levels might also help reduce the potential of 

heterogeneity by aligning countries that are more likely to share common characteristics, such 

as fiscal policies. 

Grouping countries based on government expenditure levels also partly follows the approach 

of Wu et al. (2010), who used subgroup analysis to capture variations by classifying countries 

into income-based groups. Similarly, Dudzevičiūtė et al. (2019) categorize EU countries 

according to their expenditure levels in their descriptive analysis. The decision to divide 
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countries into quartiles, rather than just high and low expenditure groups, enhances 

comparability across groups while maintaining a balanced distribution of countries in each. 

Following this reasoning, Table 4 presents the four groups, with countries categorized into 

quartiles based on their average government expenditure. To clarify, the terms ‘low- to high-

government expenditure’ are used as categories within this thesis and do not represent any 

standard classification. The group with the highest government expenditure includes countries 

with an average government expenditure exceeding 50 per cent of GDP. The middle-high 

expenditure group comprises countries with an average government expenditure between 45.73 

per cent and 50 per cent. Meanwhile, the middle-low group includes countries with averages 

below 45.73 per cent, down to 40 per cent of GDP. Lastly, the group with the lowest 

government expenditure consists of countries with an average government expenditure below 

40 per cent of GDP.  

The difference in economic growth between the high (Table 4a) and low (Table 4d) government 

expenditure groups is particularly striking. The high expenditure group shows lower growth on 

average, while the low expenditure group demonstrates significantly higher average growth. 

When considering the countries in each group, it becomes evident that the high expenditure 

group consists primarily of high-income countries, while the low expenditure group includes 

lower-income countries (Eurostat, 2023). However, Ireland is an interesting case within the low 

expenditure group, as it has experienced tremendous growth in the last ten years, making it a 

potential outlier. Excluding Ireland, the standard deviation of growth for the low government 

expenditure group would show more consistency, as Ireland's value is significantly higher 

compared to the other countries in the group. 

The two middle groups follow a similar pattern, but the difference in average economic growth 

is narrower than the gap between the highest and lowest expenditure groups. This substantial 

difference in growth rates raises questions about a potential negative relationship between 

government expenditure and economic growth. While this observation is based solely on 

descriptive statistics, it suggests that higher levels of public spending may correlate with lower 

economic growth. Given that the averages are calculated over 28 years, this may indicate a 

consistent trend that may reflect both short-term patterns and potential long-term dynamics. 
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Table 4. Quartile Grouping of Countries by Average Government Expenditure as a Share of 

GDP 

Table 4a. High Government Expenditure  

Average GE between 55.20-49.83 

Table 4b. Middle-High Government Expenditure  

Average GE between 49.83-45.73 

Country 

Government 

expenditure 

Economic 

Growth Country 

Government 

expenditure Economic Growth 

Austria 51.72 1.21 Croatia 48.89 3.22 

Belgium 52.13 1.30 Germany 46.58 1.19 

Denmark 53.88 1.25 Greece 49.58 1.00 

Finland 52.67 1.70 Hungary 49.04 2.88 

France 55.19 1.01 Netherlands 46.03 1.53 

Italy 55.16 0.53 Slovenia 47.62 3.51 

Sweden 51.51 1.81 Group mean 47.94 2.22 

Group mean 52.46 1.26    

      

Table 4c. Middle-Low Government Expenditure  

Average GE between 45.73-39.56 

Table 4d. Low Government Expenditure  

 Average GE between 39.56-34.18 

Country 

Government 

expenditure 

Economic 

Growth Country 

Government 

expenditure Economic Growth 

Czechia 42.73 2.25 Bulgaria 35.11 3.38 

Luxembourg 41.70 1.46 Cyprus 38.84 1.75 

Poland 44.06 4.24 Estonia 38.24 4.25 

Portugal 45.42 1.30 Ireland 35.01 4.84 

Slovakia 43.13 2.48 Latvia 38.45 4.80 

Spain 42.87 1.27 Lithuania 3757 5.14 

Group mean 43.32 2.31 Romania 34.18 3.77 

   Group mean 36.77 3.99 
Note: GE represents government expenditure, economic growth is represented by the average annual growth rate of GDP per 

capita. Source: Eurostat (2024) and the World Bank (2024). 

4.2 Empirical Method 

Earlier studies have used several methods to examine the relationship between government 

expenditure and economic growth . Among these, the Granger causality test is a widely applied 

method, particularly for understanding the causative process between these two variables 

(Nyasha & Odhiambo, 2019; Vamvoukas & Loizides, 2005). Dudzevičiūtė et al. (2018) 

highlight that correlation analysis alone cannot establish causality and emphasise the 

importance of the Granger causality test in identifying the direction of relationships between 

variables. Similarly, Szarowska (2022) highlights the widespread use of the test in empirical 

studies, noting its ability to identify how past changes in one variable explain current changes 

in another. These perspectives validate the Granger causality test as a robust methodological 

choice for analysing the dynamic relationship between government expenditure and economic 

growth. 

It is important to distinguish between the concepts of correlation and causality, as a correlation 

between two variables does not necessarily imply that a change in one variable causes a change 
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in the other. While establishing true causality requires extensive controls and experimental 

setups, the Granger causality test offers a practical method to examine causal relationships in a 

limited sense. According to Dawson (2003), Granger (1969), and Sims (1972), the concept of 

Granger causality builds on the idea that if X causes Y, then X should precede Y in such a way 

that, when Y is regressed on its past values, the addition of past values of X significantly 

improves the explanatory power of the regression. In short, it tests whether the lagged values 

of one variable significantly influence the current value of another variable. One of the 

limitations of the Granger causality test is its vulnerability to omitted variable bias, which may 

influence the results if relevant factors affecting the relationship are excluded from the analysis. 

It is important to account for such limitations and interpret the test results cautiously. 

Assuming that GDP per capita and government expenditure are stationary variables, the 

Granger causality test involves estimating the following two regression equations, as outlined 

by Dawson (2003),  Dudzevičiūtė et al. (2018), and Dumitrescu and Hurlin (2012): 

1.  

𝑦𝑡 = 𝛽1,0 + ∑ 𝛽1,𝑖𝑦𝑡−𝑖 + ∑ 𝛽1,𝑗+𝑗𝑥𝑡−𝑗 + 𝜀1𝑡

𝑝

𝑗=1

𝑝

𝑖=1

 

 (6) 

1.  

𝑥𝑡 = 𝛽2,0 + ∑ 𝛽2,𝑖𝑦𝑡−𝑖 + ∑ 𝛽2,𝑗𝑥𝑡−𝑗 + 𝜀2𝑡

𝑝

𝑗=1

𝑝

𝑖=1

 

 (7) 

Where p is the number of lags, 𝛽1,0  and 𝛽2,0  are intercepts. The coefficient 𝛽1,𝑖  and 𝛽2,𝑖 

correspond to the lagged values of 𝑦𝑡 which represent economic growth (annual growth rate for 

GDP in capita) in equation 6 and 7, respectively. Similarly, the coefficient 𝛽1,𝑗  and 𝛽2,𝑗 

correspond to the lagged values of 𝑥𝑡, which represents government expenditure (expressed as 

a percentage of GDP) in equation 6 and 7, respectively. Lastly, the error terms are denoted by 

𝜀1𝑡 and 𝜀2𝑡.  

The lagged terms 𝑦𝑡−𝑖  and 𝑥𝑡−𝑗  capture the delayed effects of economic growth and 

government expenditure, respectively. In Equation 6, 𝛽1,𝑖 reflects the influence of past values 

of economic growth on its current value, while 𝛽1,𝑗 represents the impact of lagged government 

expenditure on economic growth. In Equation 7, 𝛽2,𝑖  captures the effect of past economic 
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growth on government expenditure, and 𝛽2,𝑗  reflects the influence of lagged government 

expenditure on itself. The subscripts 𝑡 − 𝑖 and 𝑡 − 𝑗 emphasise the time-delayed relationships, 

which are fundamental to the Granger causality framework for analysing lagged causal effects. 

In Equation 6, the null hypothesis states that ‘X does not Granger-cause Y.’ In this study, the 

null hypothesis states that ‘Government expenditure does not Granger-cause economic growth 

.’ If the group of parameters2 𝛽1,𝑗, which are the coefficient of the lagged values of X, are jointly 

significantly different from zero (𝛽1,𝑗 ≠ 0), then the null hypothesis is rejected. Similarly, 

Equation 7 tests the null hypothesis and asserts the reverse of Equation 6, stating that 'Y does 

not Granger-cause X.' If the group of parameters 𝛽2,𝑗, which are the coefficients of the lagged 

values of Y, are jointly significantly different from zero (𝛽2,𝑗 ≠ 0), then the null hypothesis is 

rejected. 

The Granger causality test requires variables to be stationary, meaning they must not contain a 

unit root. The presence of a unit root in time series data can lead to spurious regressions, 

resulting in unreliable conclusions and biased results. Dickey and Fuller (1979, 1981) define a 

time series as stationary if its statistical properties, such as mean and variance, remain constant 

over time. Stock and Watson (2020) state that the series can be differentiated if a unit root is 

detected, by transforming the variable to reflect year-to-year changes instead of its original level 

values. Common methods for testing stationarity include the augmented Dickey-Fuller (ADF) 

test (Dickey & Fuller, 1979, 1981) and the Phillips-Perron (PP) test (Phillips & Perron, 1988). 

According to Szarowska (2022), the equation for the ADF test is the following: 

1.  
∆𝑦𝑡 = 𝛼 + 𝛽𝑡 + 𝛾𝑦𝑡−1 + ∑ (𝛿𝑗∆𝑌𝑡−𝑗) + 𝜀𝑡

𝑝

𝑗−1
 

 (8) 

Where ∆𝑦𝑡 represents the first difference of the variable 𝑦𝑡, and 𝛾𝑦𝑡−1 is the product of the 

coefficient 𝛾 and the lagged level of 𝑦𝑡−1. The ADF test evaluates whether 𝑦𝑡 has a unit root 

by testing the null hypothesis 𝐻0: 𝛾 = 0. If the null hypothesis is rejected (𝛾 < 0), then 𝑦𝑡 is 

 

2 The term "parameters" is used instead of "parameter" because the Granger causality test evaluates the joint 

significance of all lagged coefficients for the variables. While the exact number of lags is determined using lag 

selection criteria, the test essentially analyses these coefficients collectively rather than individually. 
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considered stationary. The null hypothesis for the Phillips-Perron test is similar to the ADF test, 

but the Phillips-Perron test equation does not include lagged differences (Phillips & Perron, 

1988). While there are similarities between the two tests, Verbeek (2017) notes that the Phillips-

Perron test accounts for potential autocorrelation in the error terms and adjusts for serial 

correlation without assuming a specific parametric model. Both tests contribute to the 

robustness of the findings by offering slight complementary approaches to assessing the 

stationarity of the variables. 

Stock and Watson (2020) emphasise the importance of selecting the correct number of lags. 

Using too few lags may cause the model to miss significant relationships at longer time lags. 

At the same time,  too many lags increase the number of coefficients to estimate, thereby raising 

the likelihood of estimation errors. Three commonly used criteria in time series analysis are the 

Akaike Information Criterion (AIC) (Akaike, 1979, 1981), the Schwarz Bayesian Information 

Criterion (BIC) (Schwarz, 1978), and the Hannan-Quinn Information Criterion (HQ) (Hannan 

& Quinn, 1979). As noted by Stock and Watson (2020), for a regression model with K 

coefficients, the Schwarz Bayesian Information Criterion is given by: 

1.  
𝐵𝐼𝐶(𝐾) = 𝑙𝑛 [

𝑆𝑆𝑅(𝐾)

𝑇
] + 𝐾

ln (𝑇)

𝑇
 

 (9) 

where 𝑆𝑆𝑅(𝐾) is the sum of squared residuals, 𝑇 is the number of observations, and 𝐾 is the 

number of parameters in the model. The AIC is similarly defined in Equation 9, except that 

ln (𝑇) is replaced by ln (2) in the penalty term. Similarly, HQ differs from Equation 9 by 

replacing ln(𝑇) in the numerator with 2ln(ln(𝑇)). Hence, the difference between the three 

criteria lies in the penalty term. Verbeek (2017) states that the model with the smallest value of 

the AIC, BIC, or HQ is preferred. 

A simple regression will be applied to further analyse the Granger causality results to determine 

whether a possible relationship between the variables is positive or negative. Following 

Dudzevičiūtė et al. (2018) and Verbeek (2017), a simple linear regression with lags can be 

expressed as follows: 
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1.  𝑦 = 𝑎 + 𝑏𝑥𝑡−𝑝 + 𝜀𝑡  (10) 

The dependent variable 𝑦 is represented by either economic growth or government expenditure, 

depending on the direction indicated by the Granger causality test. Consequently, the 

independent variable x corresponds to the alternative variable in the analysis. The parameter b 

denotes the average change in y for a one-unit change in x, while accounting for the lag structure 

p. The error term 𝜀𝑡 captures unobserved factors influencing y. Lastly, the regression enhances 

the interpretation of the Granger causality results by providing insight into whether the 

relationship is positive or negative. Since the regressions do not include control variables or 

fixed or random effects, interpretations regarding the signs of the relationship should be viewed 

with caution, as they may not fully account for other factors influencing the variables. 

5. Results 

The variables examined in the study are government expenditure (as a percentage of GDP) and 

the annual growth rate of GDP per capita. Yearly averages for government expenditure and 

economic growth within each group will be calculated separately by summing the values for 

each variable across all countries in the group and dividing by the number of countries in that 

group. For clarification, the sums are based on yearly values, not averages. This process is 

repeated for each year from 1995 to 2022. For the collective analysis of all countries, a yearly 

average is calculated by aggregating the data from all 26 countries each year. 

Table 5. Overview of Country Grouping 

Group Countries 

High Government Expenditure Group 
Austria, Belgium, Denmark, Finland, France, Italy, 

Sweden  

Middle-High Government Expenditure Group 
Croatia, Germany, Greece, Hungary, Netherlands, 

Slovenia 

Middle-Low Government Expenditure Group 
Czechia, Luxembourg, Poland, Portugal, Slovakia, 

Spain 

Low Government Expenditure Group 
Bulgaria, Cyprus, Estonia, Ireland, Latvia, Lithuania, 

Romania 
Note. The group names are listed in the left column, while the countries included in each group are presented in the 

corresponding right column. Descriptions of the data are presented in Subsection 4.1 and Table 4. 

As discussed in Section 4.2, the variables should not contain a unit root and must be stationary 

for the Granger causality test to be valid. To ensure this, both the Augmented Dickey-Fuller 

(ADF) test and the Phillips-Perron test are performed. The results for the economic growth 
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variable shown in Table 6 indicate that the null hypothesis for both tests is rejected at the 5 per 

cent significance level for the low government expenditure group and at the 1 per cent 

significance level for the remaining groups. This confirms that the variable is stationary across 

all groups and does not require first differencing. 

Table 6. Result from Augmented-Dickey fuller test and Philip-Perron test for Economic Growth 

Group 

Augmented Dickey fuller test Phillip Perron 

Level 1st Difference Level 1st Difference 

High Government Expenditure 

Group 
0.0005*** 0.0005*** 0.0005*** 0.0000*** 

Middle-High Government 

Expenditure Group 
0.0009*** 0.0002*** 0.0009*** 0.0000*** 

Middle-Low Government 

Expenditure Group 
0.0026*** 0.0000*** 0.0026*** 0.0000*** 

Low Government Expenditure 

Group 
0.0105** 0.0003** 0.0111** 0.0000*** 

Group of All Countries Combined 0.0025*** 0.0000*** 0.0025*** 0.0000*** 

Note. ** indicates 5 per cent statistical significance and *** indicates 1 per cent statistical significance. The ADF and Phillips-

Perron tests share the same null hypothesis, H0 = Variable has a unit root. Source: Author’s own calculations. 

The results for the government expenditures variable are presented in Table 7. The findings 

indicate that the null hypothesis for the ADF and PP tests is rejected at level for the middle-low 

government expenditure group but cannot be rejected for the remaining groups. Failure to reject 

the null hypothesis suggests that the variable is non-stationary and contains a unit root. 

However, when tested in first differences, the null hypothesis is rejected at the 5 per cent 

significance level for the middle-low government expenditure group and at the 1 per cent 

significance level for the remaining groups. This indicates that the government expenditure 

variable must be first differenced for each group to meet the criteria for performing the Granger 

causality test. The reason the group that demonstrated stationarity in levels is also first-

differenced is to ensure consistency in the interpretation of the Granger causality test across all 

groups.  
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Table 7. Result from Augmented-Dickey fuller test and Philip-Perron test for Government 

Expenditure as Percentage Of GDP 

Group 

Augmented Dickey fuller test Phillip Perron 

Level 1st Difference Level 1st Difference 

High Government Expenditure 

Group 
0.0557 0.0006*** 0.0655 0.0001*** 

Middle-High Government 

Expenditure Group 
0.1402 0.0007*** 0.0001*** 0.0000*** 

Middle-Low Government 

Expenditure Group 
0.0091*** 0.0110** 0.2998 0.0139** 

Low Government Expenditure 

Group 
0.1666 0.0005*** 0.1666 0.0003*** 

Group of All Countries Combined 0.1027 0.0017*** 0.0803 0.0012*** 

Note. ** indicates 5 per cent statistical significance and *** indicates 1 per cent statistical significance. The ADF and 

Phillips-Perron tests share the same null hypothesis, H0 = Variable has a unit root. Source: Author’s own calculations. 

While taking the first difference resolves the issue of non-stationarity, it introduces another 

consideration. In Barro’s (1990) model, government expenditure (𝑔) is expressed in levels, 

whereas economic growth (γ) represents yearly changes, as shown in Equation 5. This thesis 

differs from the model by applying first differences to government expenditure while keeping 

economic growth unchanged. To remain fully consistent with the theoretical specification, 

either both variables should be first differenced or be left in their original levels. However, this 

empirical adjustment is necessary for stationarity as differencing is a standard approach for 

handling non-stationary data (Stock & Watson, 2020).  

Although this empirical adjustment remains consistent with the model’s overall focus on the 

relationship between government expenditure and economic growth. The decision to apply first 

differences to government expenditure for stationarity aligns with the approaches of Cheng and 

Lai (1997), Gürdal et al. (2021), Vamvoukas and Loizides (2005), Odhiambo (2015), and Wu 

et al. (2010), which support this methodological choice, even though these studies did not 

necessarily build on Barro’s theoretical framework.  

The transformation also alters the interpretation of the Granger causality test. When variables 

are in levels, the Granger causality test examines the relationship between their absolute values. 

However, with government expenditure first differenced, the test instead examines whether past 

changes in government expenditure influence the level of economic growth and whether past 

values of economic growth influence changes in government expenditure 
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Table 8 presents the results of the different lag length criterion tests, with bold numbers 

indicating the recommended number of lags. The tests were conducted using a standard vector 

autoregressive (VAR) model with economic growth and first-differenced government 

expenditure. 

Table 8. Results from Lag Selection Criteria 

Group AIC BIC HQ 

High Government Expenditure Group 2 (7.47) 2 (7.77) 2 (7.54) 

Middle-High Government  

Expenditure Group 
1 (7.19) 1 (7.69) 1 (7.13) 

Middle-Low Government  

Expenditure Group 
1 (8.50) 1 (9.20) 1 (8.66) 

Low Government Expenditure Group 2 (8.35) 2 (8.65) 2 (8.42) 

Group of All Countries Combined 2 (7.25) 2 (7.75) 2 (7.37) 

Note: The bold numbers represent the recommended number of lags, while the numbers inside the parentheses represents the 

values of the information criteria. Source: Author’s own calculations. 

All criteria (AIC, SC, and HQ) indicated one lag for the two middle expenditure groups. For 

the low and high government expenditure groups and the group combining all countries, the 

recommended number of lags was two. The recommended number of lags aligns with the 

approaches of Cheng and Lai (1997), Dudzevičiūtė et al. (2018), and Wu et al. (2010), all of 

whom utilised one to three lags in their analyses. Similarly, Gurdal et al. (2021) and Lamartina 

and Zaghini (2011) selected one to two lags.  

Table 9. Results of the Granger causality test.  

Hypotheses Lag Chi-Sq df p-value 

High Government Expenditure Group 

Economic growth does not Granger-cause GE 

GE does not Granger-cause Economic Growth 

2 

2 

 

3.15 

6.16 

 

2 

2 

 

0.2062 

0.0456 

Middle-High Government Expenditure Group 

Economic growth does not Granger-cause GE 

GE does not Granger-cause Economic Growth 

1 

1 

 

0.87 

2.65 

 

1 

1 

 

0.8740 

0.1034 

Middle-Low Government Expenditure Group 

Economic growth does not Granger-cause GE 

GE does not Granger-cause Economic Growth 

1 

1 

 

0.06 

0.82 

 

1 

1 

 

0.7931 

0.3625 

Low Government Expenditure Group 

Economic growth does not Granger-cause GE 

GE does not Granger-cause Economic Growth 
2 

2 

 

14.41 

1.79 

 

2 

2 

 

0.0007 

0.4233 

Group of All Countries Combined 

Economic growth does not Granger-cause GE 

GE does not Granger-cause Economic Growth 

2 

2 

 

0.01 

2.11 

 

2 

2 

 

0.9200 

0.1456 

Note: GE refers to the first differenced government expenditure, and economic growth refers to the annual growth rate of GDP 

per capita. df represents degrees of freedom, and chi-sq denotes the chi-square value. Source: Author’s own calculations.  
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Following the determination of the optimal number of lags, the Granger causality tests were 

conducted with the economic growth variable in levels and the first-differenced government 

expenditure variable. The results presented in Table 9 indicate that the high government 

expenditure group exhibits a unidirectional relationship, as the chi-square test statistic (6.16) 

and the p-value at the 5 per cent significance level confirm rejection of the null hypothesis. This 

result indicates that changes in government expenditure Granger-cause economic growth with 

a two-lag structure. Conversely, the reverse relationship is not statistically significant, as the 

null hypothesis could not be rejected. 

The findings for the low government expenditure group show that economic growth Granger-

causes changes in government expenditure, as the null hypothesis is rejected based on the chi-

square statistic (14.41) and a p-value at the 1 per cent significance level. These results were 

obtained with a two-lag structure. The inverse relationship, where changes in government 

expenditure Granger-cause economic growth, was not statistically significant, as indicated by 

failure to reject the null hypothesis. The remaining groups presented in Table 9, for which the 

null hypothesis could not be rejected in either direction, do not provide evidence of a Granger-

causal relationship. 

Table 10 presents the regression results, where each equation is specified in the direction 

indicated by the Granger causality test. The regression is only conducted for groups with 

statistically significant Granger causality results. For the high government expenditure group, 

the result with one lag and a p-value less than 1 per cent indicates a statistically significant 

negative relationship between the change (increase or decrease) in government expenditure and 

economic growth. The second lag is also negative, but the p-value indicates it is not statistically 

significant. The low government expenditure group indicates that the result with the second lag 

is statistically significant at the 1 per cent level, showing a positive association between 

economic growth and changes in government expenditure. This result suggests that as economic 

growth increases, changes in government expenditure tend to be positive as well. The first lag 

shows a negative association with government expenditure but is insignificant due to the high 

p-value.  

It is necessary to clarify that although the regression results showed statistical significance at 

only the first or second lag, this does not undermine the validity of the Granger causality test 

with two lags. This is because the test determines causality by evaluating the collective 
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predictive power of all included lags rather than relying on the significance of individual lag 

coefficients, as shown by equations 6 and 7. 

Table 10. Regression Results  

Groups Direction Effect Sign Lag p-value 

High Government 

Expenditure Group 
GE → Economic Growth 

Negative 1 0.0000 

Negative 2 0.2126 

Low Government 

Expenditure Group 
Economic Growth→ GE 

Negative 1 0.2009 

Positive 2 0.0010 
Note: GE represents the first-differenced variable of government expenditure. "Sign" indicates whether the beta value in the 

regression equation had a positive or negative relationship with the dependent variable. Source: Author’s own calculations. 

To summarise this chapter, of the five groups analysed, only two yielded statistically significant 

results in the Granger causality tests. For the high government expenditure group, changes in 

government expenditure Granger-caused economic growth, with the regression results 

indicating a negative relationship. For the low government expenditure group, economic growth 

Granger-caused changes in government expenditure, with the regression results suggesting a 

positive relationship. Both groups were analysed using a two-lag structure. 

6. Discussion 

The results indicate for the high government expenditure group that changes in government 

expenditure Granger-cause economic growth. A more detailed interpretation of this result, in 

terms of what the Granger causality test implies, is that past changes in government expenditure 

can help predict the growth rate of GDP per capita. Barro’s (1990) model, presented in Chapter 

2, concludes that government expenditure only influences economic growth when it involves 

high-quality services that complement or enhance private capital. Rodrik (2007) similarly 

emphasises the importance of high-quality investments in infrastructure, education, and 

institutional development as critical factors for economic growth. In the context of Equation 5, 

this would imply that the elasticity of output with respect to public services approaches one, 

alongside a balanced ratio of government expenditure to private capital. 

The regression result shows a negative relationship between the two variables, which 

necessitates the consideration of a negative impact in the interpretation of the model for the 

high government expenditure group. First, the findings were statistically significant only for 

the first lag, suggesting that the effect of government expenditure on economic growth occurs 

relatively quickly. Second, within the framework of Barro’s (1990) model, this result would 
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imply a low elasticity of output with respect to public services, as the ratio of government 

expenditure to private capital might exceed the level associated with maximum growth. This 

outcome may reflect characteristics of the high government expenditure group, which includes 

the countries Austria, Belgium, Denmark, Finland, France, Italy, and Sweden. These nations, 

which according to the European Commission (2024) are characterised by extensive welfare 

costs, might have a ratio of government expenditure to private capital that exceeds the optimal 

level, which potentially could contribute to the observed negative relationship for this group. 

According to Barro’s (1990) model, when government expenditure exceeds certain levels, the 

marginal productivity of public services diminishes. In such cases, the benefits of additional 

spending might be outweighed by the distortive effects associated with higher taxation, which 

reduce the returns on private capital and discourage investment. This could further contribute 

to the observed negative relationship. There may also be insufficient allocation of public 

services that enhance private capital, which in the model is crucial for the government to 

contribute to economic growth. It is of importance to emphasise that this is an interpretation of 

the results within the context of Barro’s (1990) model, a precise analysis would require a direct 

examination of the elasticity and related variables. However, this interpretation aligns 

somewhat with Shaddady’s (2022) findings, which suggest that inefficient government 

spending may weaken the private sector’s contribution to economic growth.  

The lack of statistical significance for the reverse relationship in the high government 

expenditure group, within the context of Barro’s (1990) model, may be attributed to spending 

levels already being sufficient to meet existing demands for public services. As a result, 

spending might not adequately respond to new demands arising from higher income levels 

associated with economic growth. Concerning the regression results, weaknesses such as the 

lack of control variables in the model have been discussed in Section 4.2. However, the findings 

are strengthened by their consistency with Bergh and Karlsson (2011), who argue that causality 

and a negative correlation between government spending and economic growth are expected in 

welfare states, where social insurance schemes function as stabilisers. During recessions, 

government spending increases, which can have a counter-cyclical effect on the economy, 

while in booming years, the costs of unemployment, social welfare, and other government 

support programs decrease.  
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Vamvoukas and Loizides (2005) offer a different perspective regarding the sign of the 

regression. Their study identifies that government expenditure Granger-causes economic 

growth. Unlike the regression findings of this thesis and the interpretation of Bergh and 

Karlsson (2011), they argue that government expenditures are positively associated with 

economic development in Greece, Ireland, and the United Kingdom. The authors suggest that 

public expansion through spending or services has significantly contributed to enhancing the 

growth rates of these economies. This perspective complements the earlier discussions on the 

role of efficient government spending in fostering economic growth, as highlighted by Barro 

(1990) and Shaddady (2022).  

The findings in this study regarding the direction of Granger causality align with some of the 

prior research on developed countries. For example, Hsieh and Lai (1994) identified such 

relationships in the United Kingdom, while Ghali (1999) reported similar findings for Canada, 

France, Japan, Norway, and Switzerland. Dudzevičiūtė et al. (2018) found comparable results 

for Sweden. However, direct comparisons between studies remain complex, as aggregated 

results may not align fully with individual country analyses, but also due to differences in 

methodologies, data periods, or contextual factors. The bidirectional results identified in some 

previous studies are interesting, as such a relationship was observed for developed countries in 

studies by Gurdal et al. (2021), Cheng and Lai (1997), and Wu et al. (2010). In contrast, no 

group in this study demonstrated a statistically significant bidirectional Granger causality. 

The Granger causality test results for the low government expenditure group, which includes 

Bulgaria, Cyprus, Estonia, Ireland, Latvia, Lithuania, and Romania, indicate that economic 

growth Granger-causes changes in government expenditure. This suggests that past values in 

the growth rate of GDP per capita can help predict changes in government expenditure. The 

regression results demonstrated a positive relationship between the two variables, with 

statistical significance observed only at the second lag, which suggests that the relationship 

becomes apparent with a delay. However, the regression results should be interpreted 

cautiously, as discussed earlier. In contrast, Sáez et al. (2017) found a negative relationship 
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between economic growth and government expenditure, although their analysis included richer 

countries3 in the European Union, which may limit the direct comparison of the results. 

This group exhibits higher average annual growth rates than the other groups. The high 

growth rates for the countries within the group may partially align with the principles of 

endogenous growth theory, which suggests that countries further from their unique steady-

state levels tend to grow faster than those closer to it (Abdiweli, 2003). These higher growth 

rates may reflect convergence dynamics for developing economies like Bulgaria and Romania 

as they catch up with more advanced economies (IMF, 2023). While Staehr (2015) concludes 

that the Baltic states’4 high growth rates result from their independence from communist 

Russia, bolstered by capital inflows and EU accession in 2004. However, this explanation 

does not align with Barro’s (1990) model. While it builds on endogenous growth theory, it 

excludes the concept of convergence, as economies are assumed to always be in steady-state 

growth. This limits the model’s ability to account for differences in economic growth rates 

driven by convergence. 

Further challenges in interpreting the results for the low government expenditure group in 

relation to Barro’s (1990) model require considering implications beyond the model’s primary 

focus. This is due to the fact that the model primarily examines how government expenditure 

can affect economic growth without specifying the inverse relationship. The interpretation of 

the results in relation to the model can align with the idea that economic growth contributes to 

higher income levels, which in turn increase tax revenues and enable governments to raise 

their expenditure. Higher-income levels resulting from economic growth may also raise the 

demand for public goods, leading the government to increase public expenditure to meet these 

demands. 

The absence of Granger causality from changes in government expenditure to economic 

growth in this group is interesting. While the findings of an inverse relationship suggest that 

governments could expand public services or invest in areas previously constrained by limited 

fiscal resources, this may not be the case since no significant relationship was observed. One 

 

3 Countries included in Sáez et al. (2017): Austria, Belgium, Denmark, Finland, France, Germany, Greece, 

Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain, Sweden, United Kingdom 
4 Estonia, Latvia, Lithuania 



31 

 

potential explanation is that the 28-year time span of this study might not be sufficient to fully 

capture certain factors contributing to economic growth. For instance, Hanushek and 

Woessmann (2007) note that investments in education may take 20 to 30 years to yield a 

noticeable impact on economic performance and could, therefore, be missed in the analysis. 

As the reverse relationship is not a central focus of Barro’s (1990) model, the interpretation 

remains speculative, which highlights the need for further research to extend the theoretical 

framework. However, this interpretation aligns with Wu et al. (2010), who note that the public 

sector tends to expand alongside the economy in countries with lower per capita income rather 

than acting as its initial driver. Dudzevičiūtė et al. (2018) conclude in a similar way that, 

although government expenditure may not significantly drive economic growth, its efficient 

allocation is essential for sustaining long-term growth. 

The findings that indicate that economic growth Granger-causes changes in government 

expenditure align with the results of Dudzevičiūtė et al. (2018), Gurdal et al. (2021), and Hsieh 

and Lai (1994), who reported this relationship for Germany, Italy, the UK, and the USA, among 

others. Lamartina and Zaghini (2011) found similar results for 23 OECD countries, and Wu et 

al. (2010) observed this relationship in low-income countries. Odhiambo (2015) observed a 

comparable relationship in South Africa. However, it is important to account for country-

specific contexts, even when studies report similar findings. While the inclusion of Odhiambo’s 

(2015)  work remains relevant, direct comparisons are constrained by institutional differences 

between Europe and South Africa. This consideration is equally important for studies within 

Europe. As Rodrik (2007) points out, variations in institutional frameworks and economic 

structures persist among European Union member states, and these differences can influence 

the results. 

The Middle-High Government Expenditure Group, the Middle-Low Government Expenditure 

Group, and the group combining all countries showed no significant results in the Granger 

causality test. The choice of method likely influences this outcome for the group combining all 

countries, as using averages would place the group within a similar range as the Middle-High 

and Middle-Low groups. These findings of no Granger causality are not unexpected, as they 

align with previous studies such as Dudzevičiūtė et al. (2018), who reported similar results for 

Poland, and Afxentiou and Serletis (1996), who found no significant Granger causality for 

European countries. As discussed in section 4.2, it is important to emphasise that the lack of a 



32 

 

Granger causal relationship does not exclude the existence of a causal relationship between 

government expenditure and economic growth. Similarly, the presence of Granger causality 

does not establish true causality. What can be stated is that, within the scope of this study, a 

Granger causal relationship is found for the high and low government expenditure groups. 

7. Conclusion 

This thesis investigates the relationship between government expenditure and economic 

growth. This is achieved by categorising European Union countries into groups based on their 

government expenditure levels and analysing the relationship using a Granger causality test. 

The analysis is based on the endogenous growth theory model developed by Barro (1990), 

which argues that government expenditure only contributes to economic growth when the 

services provided enhance or complement private capital. 

The findings reveal that changes in government expenditure Granger-cause economic growth 

for the high government expenditure group, with the regression indicating a negative 

relationship. This result aligns with the model, suggesting that public services may not be 

sufficiently focused on enhancing economic growth and that public expenditure levels are high 

enough to experience diminishing returns as the countries exceed the point where they 

effectively complement private capital. Conversely, for the low government expenditure group, 

no Granger causality is found from changes in government expenditure to economic growth. 

However, economic growth Granger-causes changes in government expenditure, with the 

regression revealing a positive relationship. While the theoretical model primarily focuses on 

the direction from government expenditure to economic growth, the observed relationship 

could partly be explained by higher income levels increasing the demand for public goods and 

generating greater tax revenue.  

The results imply that fiscal strategies should consider the differing dynamics of high and low 

government expenditure levels. For high-expenditure countries, the results indicate diminishing 

returns of government expenditure, which suggests the need for a more focused and efficient 

allocation of public spending to maximise its contribution to economic growth. For the low-

expenditure group, the lack of Granger causality from government expenditure to economic 

growth suggests that public spending may not be a primary driver of growth. While this group 

already exhibit high growth rates, it is important to consider that as growth rates begin to 
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stagnate, there may be a need to re-evaluate and strategically focus government expenditures 

to sustain long-term economic growth.  

Improvements to this study could include utilising methods that account for group-level means, 

such as the pooled mean group approach used by Lamartina and Zaghini (2011). As shown in 

Table 4, government expenditure averages are relatively consistent within groups, whereas 

growth rates exhibit more fluctuations. Further refinements could include addressing the 

counter-cyclical relationship between government expenditure and economic growth by 

distinguishing short-term economic fluctuations from longer-term structural changes, as 

proposed by Arpaia and Turrini (2008) and Bergh and Henrekson (2011). This approach would 

potentially mitigate issues of reverse causation and provide a better understanding of whether 

changes are driven by economic cycles or structural factors such as policy reforms. The 

limitations of Barro’s (1990) model, as discussed in Chapter 6, could be addressed by adopting 

a framework more suited for analysing the reverse relationship and by using a more 

comprehensive model that incorporates additional factors than public investment and private 

capital could also offer benefits. 

Future research could investigate the potential existence of a tipping point at which government 

expenditure begins to Granger-cause economic growth, as observed in the high government 

expenditure group in this study. This aligns with the concept proposed by Barro (1990), which 

suggests that government expenditure can maximise growth up to a certain level before 

diminishing returns set in. Further studies could also examine whether the observed negative 

relationship at higher expenditure levels reflects inefficiencies, overextension of public 

resources, or structural factors specific to the countries analysed. This could also provide 

insights for lower-expenditure groups as they experience continuity of economic growth and 

potentially increase their levels of public spending. Continued efforts to conduct similar studies 

across different contexts and periods could also help strengthen the understanding of the 

relationship between government expenditure and economic growth. 
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