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This paper analyses the governance-development nexus by using data from up to 160 countries 

during the period 1996-2015. Development is proxied by different socio-economic indicators 

which contribute to development; and the quality governance is measured by the Worldwide 

Governance Indicators (WGI). Our results confirm that the presence of Granger causality is not 

homogeneous across country groups but they do not entirely support previous findings from the 

literature suggesting that the relationship between institutions and development vary with the 

level of development. Key results are as follows: (i) Granger causality analyses between GDP 

per capita and governance indicators show mainly uni-directional relationships; (ii) overall, all 

dimensions of governance Granger-cause education outcomes, particularly the access to 

education infrastructures measured by the gross enrolment rate in secondary school; (iii) while 

the Granger causality analyses of FDI with WGIs show only unidirectional relationships, the 

direction of causality may change according to the level of development; and (iv) for tax 

revenues and governance, there is two-way Granger causality in low income countries and 

LDCs for respectively rule of law and government effectiveness. Furthermore, strong evidence 

is found on the role of governance to determine tax revenues across all income groups. 

 

 



 

 

 

I. Introduction 

The quality of governance is widely regarded as a prerequisite and/or a driver for economic and social 

development (Acemoglu and Robinson, 2013; North, 1990). In fact, at a broader level, governance 

affects the capacities of an economy to develop and have access to a skilled labour force, to improve 

investment prospects, and to innovate and thus increase levels of productivity.1 But it is worth noting 

that changes in and levels of institutional quality can partially be explained by economic, social, and 

political factors as discussed by Sundaram and Chowdhury (2012), Fukuyama (2008) and Aron 

(2000).2 Thus, development progress in the form of higher income, education, or health can foster 

institutional quality, for instance by increasing the demand for good governance.  

In the literature, both potential directions of causality have been examined in theoretical and empirical 

studies. Some authors find evidence for two-way causality between the quality of governance and 

economic growth (Chong and Calderon, 2000; Law, Lim, and Ismail, 2013; Lee and Kim, 2009; Goes, 

2016), while others suggest that it is primarily institutions fostering economic prosperity and not vice 

versa (Justesen, 2008; Nawaz, 2015; Glaeser et al., 2004). There is also evidence suggesting that the 

relationship between governance and development is not homogeneous across countries. In particular, 

studies find that the effects differ according to the level development (Nawaz, 2015; Law, Lim, and 

Ismail, 2013; Goes, 2016).  

While the empirical research investigating the bidirectional and unidirectional relationships between 

governance and development provides valuable insights, the results are however based on a limited 

number of countries and rather short time periods, often due to the lack of extensive data availability on 

governance measures. In the overview Law, Lim, and Ismail (2013) provide on empirical studies 

analysing the causality between governance and economic growth, the number of countries 

investigated in these studies ranges between 45 and 77. Recently, Goes (2016) analysed a larger panel 

dataset covering 119 countries over 10 years.  

Furthermore, the literature has so far largely focused on the link between governance and purely 

economic development. More specifically, growth of the gross domestic product (GDP) per capita has 

been widely used as a proxy for development. However, as shown in the below literature review, 

institutions also matter for other development outcomes, such as education, health, and, more 

generally, public goods provision (Bénassy-Quéré, Coupet, and Mayer, 2007; Rajkumar and Swaroop, 

2008). In general, governance matters for the achievement of sustainable development goals 

(UNESCAP, 2017).  At the same time, these factors can also shape institutions. For instance, more 

educated people most likely hold their governments more accountable and could induce demand-

driven improvements in governance quality (Svensson, 2005; Van Rijckeghem and Weder, 2001). The 

same reasoning applies to investors who might put pressure on governments to improve institutions 

related to the business environment (Bénassy-Quéré, Coupet, and Mayer, 2007).  

                                                 
1 The quality of governance can also affect other dimensions of development such as gender equality (see UNIFEM and 

UNDP, 2010) or environmental outcomes (see, for example, Dasgupta et al., 2002; Diarra and Marchand, 2011; 

UNESCAP, 2017). However, we do not analyse these dimensions further due to lack of suitable data.  
2 In addition to economic, social, and political determinants, historical factors also determine governance quality. For 

example, the origin of the legal system can affect the rule of law and government effectiveness as they shape the degree of 

protection of private property owners, and determine enforcement mechanisms of the law (Treisman, 2000; La Porta et al., 

1999). Some authors suggest that cultural factors are also relevant (La Porta et al., 1999; Treisman, 2000). 



 

 

In order to take into account a broader perspective on development, we will not only focus on the link 

between institutions and economic growth but also on its relationship with other measures of social and 

economic development including the Human Development Index of the United Nations Development 

Programme (UNDP) and schooling. We also consider important means of implementation of the Addis 

Ababa Action Agenda (AAAA) on financing for development which are foreign direct investment 

(FDI), and tax revenue. In fact, FDI and tax revenue can have different direct and indirect links with 

economic and social development prospects. 

Our paper thus contributes to the literature by providing a more comprehensive analysis of the two-way 

causality between the quality of governance and development, covering up to 160 countries worldwide 

from 1996 to 2015 on the basis of Granger causality analyses. The economic and social components of 

this nexus are analysed, and we take into account the level of development of each group of countries. 

Furthermore, in contrast to Law, Lim, and Ismail (2013) who use the World Governance Indicators 

(WGI) in terms of percentage of rank as proxy variables for governance but do not use ordinal 

regression methods, we prefer to use the original variables developed by Kaufmann, Kraay, and 

Mastruzzi (2011).  

The paper is organized as follows: Section 2 presents a review of the literature and discusses 

mechanisms through which governance and development outcomes interact, Section 3 presents data, 

Section 4 describes the empirical strategy, Section 5 presents empirical results, and Section 6 

summarizes and concludes the study. 

II. Literature Review  

While some studies find evidence for two-way causality between the quality of governance and 

economic growth (Chong and Calderon, 2000; Law, Lim, and Ismail, 2013; Lee and Kim, 2009; Goes, 

2016), others suggest that it is primarily institutions fostering economic prosperity and not vice versa 

(Justesen, 2008; Nawaz, 2015; Glaeser et al., 2004). Moreover, the relationship between governance 

and development does not seem to be homogeneous across countries. In particular, studies suggest that 

the effects differ along the lines of their level of development, with somewhat mixed results. For 

example, Nawaz (2015) finds that institutions are a more important determinant of economic growth in 

developed economies. Law, Lim, and Ismail (2013) suggest that institutions cause economic 

development in high income countries, whereas the direction of causality is reversed in developing 

countries. Goes (2016), on the other hand, estimates the effect of an increase in institutional quality to 

be higher for developing countries implying diminishing returns to good governance. In light of these 

heterogeneous results, we present mechanisms through which governance and development are 

interlinked below.  

One channel that links governance and development outcomes is the impact of institutional quality on 

economic activity. Weak institutions adversely affect the level of investment by creating operational 

inefficiencies and encouraging risk-averse behaviour. For instance, poor governance quality negatively 

affects foreign direct investment inflows (Ali, Fiess, and MacDonald, 2010; Daude and Stein, 2007). In 

this context, corruption is an important dimension of governance to consider. It is perceived as an 

additional cost and an unpredictable tax by investors, both domestic and foreign, which does not 

automatically lead to desired results (Wei, 2000). Furthermore, large differences between corruption 

levels in host and home countries can be an impediment to attract investment (Brada, Drabek, and 

Perez, 2012; Bénassy-Quéré, Coupet, and Mayer, 2007; Habib and Zurawicki, 2002), by defining the 

entry mode of foreign investors and thus reducing their participation. Brada, Drabek, and Perez (2012) 

further argue that, in countries at an intermediate level of corruption, higher domestic levels of 



 

 

 

corruption allow investors to develop skills to negotiate with corrupt officials, thus resulting in a higher 

probability of investment in a country with higher corruption, in comparison with the one of the home 

country of the investor. Moreover, investors from countries with low level of corruption will mostly 

consider countries with low level of corruption. 

Besides corruption, other aspects of governance including the rule of law, property rights protection, 

and regulatory quality also affect investors’ decisions through, for instance, expropriation cases without 

compensation and unfair practices in the application of laws, among others (Barro, 2000). These 

elements are particularly important for access to credit, which is a major issue for small and medium 

enterprises in many developing countries (UNESCAP, 2016). Credit-market imperfections, such as 

asymmetry of credit information and limitations of the legal systems, negatively affect the capacity to 

collect defaulted loans or the protection of debtors’ assets (Barro, 2000) and consequently, can impede 

investment.  

Another channel linking governance quality to economic and social development is the mobilization 

and misallocation of public resources, and market inefficiencies. With poor governance and weak 

institutions, governments’ decisions to invest or to hire are more likely to be based on favouritism 

rather than public welfare considerations (Breton, 2004). The same tends to be the case when allocating 

public resources. Empirical analyses confirm the role of governance in the efficiency and effectiveness 

of public spending on health and education. For instance, Rajkumar and Swaroop (2008) find that 

public health spending lowers mortality rates while public educational expenditure increases primary 

attendance rates in countries with good governance, while in countries with weak governance public 

spending on health and education has virtually no impact. In addition, Sen (2014) finds that efficient 

and well-functioning governmental systems positively influence social development outcomes relative 

to poorly governed ones by increasing the mobilisation of domestic resources (e.g. taxes) and 

increasing the effectiveness of social spending. This is in line with findings suggesting that low 

governance quality tends to go hand in hand with higher rates of tax evasion (Tanzi and Davoodi, 

1997; Friedman et al., 2000; Bird, 2004; Torgler and Schneider, 2009; Alm, Martinez-Vazquez, and 

McClellan, 2016)3 which can adversely affect the quality of public goods provision and development 

outcomes.  

While empirical evidence on the existence of an effect of governance on economic development is 

abundant, it has also been suggested that the direction of causality might be bidirectional or reversed. 

That is, not only does governance foster development but the opposite also holds. La Porta et al. (1999) 

and Treisman (2000) argue that economic development goes hand-in-hand with greater demand for 

effective governance and better institutions, as people tend to have higher incomes and are more 

educated. Thus, as incomes increase or people accumulate more assets, they expect better protection of 

their property and expect their government to be more efficient in the delivery of public services or 

goods (La Porta et al., 1999; Treisman, 2000). Similarly, increased investment, for instance in the form 

of FDI inflows, could put pressure on governments to improve institutions and governance quality 

(Bénassy-Quéré, Coupet, and Mayer, 2007). On the supply side, empirical analyses show that higher 

relative civil service wages contribute to the reduction of corruption in low income countries (Van 

Rijckeghem and Weder, 2001). Furthermore, an educated population is more likely to notice 

                                                 
3 There are two main reasons put forward by this literature why poor governance can lead to lower tax revenues in 

relation to GDP: first, high levels of corruption lead to higher tax evasion, and second, tax morale is influenced by 

perceptions of governance quality, since the willingness to pay taxes decreases if the satisfaction with public services is 

low.  



 

 

government abuses, and to identify government inefficiencies (Svensson, 2005), while a higher level of 

education of civil servants could, for instance, contribute to a reduction of corruption (Van Rijckeghem 

and Weder, 2001).  

On the other hand, however, as economies develop and become more complex, public officials have 

more opportunities to make private gains from their decisions due to rent-seeking behavior (Bardhan, 

1997). For instance, when there is a small potential market, the production of new products may 

require granting monopoly rights or franchises, which in turn provides opportunities for self-gaining 

decisions. Similarly, privatization is also a channel through which corrupt behaviors and occurrence of 

kickbacks can be observed (Bardhan, 1997). These considerations suggest that economic development 

could also lead to deteriorating governance outcomes.  

While the empirical research investigating the relationship between governance and development 

provides valuable insights into their complex and, arguably, reciprocal relationship, the studies 

specifically addressing the issue of two-way causality are based on a limited number of countries and 

rather short time periods, often due to the lack of extensive data availability on governance measures. 

Law, Lim, and Ismail (2013) provide an overview of studies on the causality between governance and 

economic growth. The number of countries investigated in these studies is at best moderate, and ranges 

from 45 to 77. Recently, Goes (2016) analysed a larger panel dataset covering 119 countries over 10 

years. In this study, we aim to provide a more comprehensive analysis of the two-way causality 

between the quality of governance and development, covering up to 160 countries worldwide from 

1996 to 2015 (20 years). 

Furthermore, the literature has so far largely focused on the link between governance and purely 

economic development. More specifically, growth of the gross domestic product (GDP) per capita has 

been widely used as a proxy for development. However, as the literature review showed, institutions 

also matter for other development outcomes, such as education, health, taxes or investment. At the 

same time, these development dimensions might induce changes in governance quality from the 

demand side. In order to take into account a broader perspective on development, we will not only 

focus on the link between institutions and economic growth but also on its relationship with other 

measures of social and economic development. 

III. Data and descriptive statistics 

In order to analyse the two-way causality between governance and development outcomes, we employ 

the governance measures provided by the Worldwide Governance Indicators (WGI) database. These 

indicators are based on several databases and perception surveys and quantify six broad dimensions of 

governance. They are available from 1996 to 2015 (with gaps) and cover over 200 countries 

worldwide. While the WGI are not without criticism, they have been widely used in the literature, both 

due to their extensive country coverage and due to the fact that “alternative and new” governance 

indicators have yet to be developed to address these drawbacks. For details on the methodology and a 

discussion of their criticism see Kaufmann et al. (2007, 2011).  

Given the focus of this study on the link between governance and development issues rather than 

political ones, this study frames governance in terms of how power is being exercised rather than how 

it is acquired. In defining governance, we follow words of Fukuyama (2013), that it is rather about “a 

government’s ability to make and enforce rules, and to deliver services, regardless of whether that 

government is democratic or not”. As a consequence, we only use four of the six indicators of the WGI 



 

 

 

database.4 More precisely, we employ according to Kaufmann et al. (2011): 

• Government effectiveness summarizes the perception of the quality of public and civil 

services, the degree of independence from political pressures, the quality of policy 

formulation and implementation and the credibility of government’s commitment. 

• Regulatory quality summarizes the perception of the capacity of the government to 

formulate and implement policies and regulations that foster the development of the private 

sector. 

• Rule of law summarizes the perception of the extent to which agents have confidence in and 

abide by the rules of society, and in particular the quality of contract enforcement, property 

rights, the police, and the courts, as well as the likelihood of crime and violence. 

• Control of corruption summarizes the perception of the extent to which public power is 

exercised for private gain, including both petty and grand forms of corruption, as well as 

"capture" of the state by elites and private interests. 

Additionally, we use as an overall measure of governance the simple mean of the above four indicators 

of institutional quality.  

The governance indicators are only available every two years from 1996 to 2002. Yearly coverage 

starts in 2003. Since some econometric techniques for time series data employed in the next section 

require continuous data, we linearly interpolate the missing data points like Law, Lim, and Ismail 

(2013) do. The WGI are measured on a scale from -2.5 to 2.5 with higher values corresponding to 

better governance outcomes. In addition to the four governance indicators presented above, their 

simple average is used in the analysis as a broader measure of governance quality. 

Table 1. Summary statistics 

 

Variable Mean Std. Dev. Min Max # of obs. Countries 

Governance -0.017 0.986 -2.426 2.201 3600 180 

Regulatory quality 0.008 1.009 -2.665 2.263 3600 180 

Government effectiveness 0.008 1.013 -2.480 2.430 3600 180 

Rule of law -0.067 1.011 -2.669 2.121 3600 180 

Corruption -0.017 1.025 -1.924 2.586 3600 180 

GDP per capita 16509.620 18667.45 261.736 137164.4 3200 160 

GDP per capita in ln 9.053 1.246 5.567 11.829 3200 160 

HDI 0.668 0.167 0.237 0.949 2900 145 

Mean years of schooling 7.707 3.153 0.800 13.400 2940 147 

Gross enrolment (secondary) 89.717 27.518 6.524 156.606 551 29 

FDI, net inflows (current US$, 8308.526 32913.6 -25093.14 734010.3 3180 159 

                                                 
4 Two indicators of the WGI are not used here: (i) Voice and accountability and (ii) Political stability and absence of 

violence. The perceptions related to voice and accountability capture elements of democracy and electoral processes, 

while those related to political stability and absence of violence capture the likelihood of political instability and/or 

politically motivated violence. Both of these indicators can be argued to be more relevant to how power is acquired, 

rather than how it is exercised. 



 

 

in millions) 

FDI, net inflows (ln) 10.614 0.314 9.281 13.554 3180 159 

Tax revenue 16.806 6.367 4.942 46.815 315 21 

Six different variables are used in order to capture overall economic and social development. First, we 

use PPP-adjusted GDP per capita in constant 2011 international US dollar from the World Bank’s 

World Development Indicators in natural logarithm. Second, we employ the Human Development 

Index (HDI) that unites three key dimensions of human development and allows for a broader 

perspective on development. The index integrates (i) health measured by life expectancy at birth, (ii) 

education assessed by the average years of schooling for adults older than 25 years and by expected 

years of schooling for children of school entering age, and (iii) standard of living measured by gross 

national income per capita in natural logarithms. The United Nations Development Programme (2016) 

provides access to this data. Third, we investigate education as a dimension for social development in 

greater detail. For this purpose, we employ the average years of schooling and gross enrolment in 

secondary schools as our measures. Again, the data is provided by the United Nations Development 

Programme and the World Bank, respectively. Fourth, we focus on economic development and analyse 

the relationship between investment and governance. Our investment indicator is the net inflow of FDI 

to a country in a given year in current US $.5 Finally, we analyse the causality-relationship between 

governance and tax revenue. As the literature review highlighted, governance has been shown to be a 

determinant of the efficiency and effectiveness of public spending on health and education. At the same 

time, poor governance quality tends to encourage tax evasion. Therefore, we consider public resource 

mobilization in addition to direct development outcomes in our study.  

Table 1 reports summary statistics for all variables employed in this study. All variables are available 

on a yearly basis and only countries for which the governance and development indicators, 

respectively, are available for all years from 1996 to 2015 are included. The only exception is tax 

revenue, where the sample period is 1998 to 2013. Despite this restriction, country coverage for most 

indicators is still extensive and allows for a more encompassing analysis of the two-way causality 

between governance quality and development outcomes than previous empirical studies. Data coverage 

allows for an analysis of the two-way causality between governance and GDP per capita for 160 

countries, between governance and the HDI for 145 countries, and between governance and investment 

for 159 countries. Regarding the education outcomes, only the link between WGI and the mean years 

of schooling can be investigated in a large sample covering 147 countries worldwide. Data coverage 

for the gross enrolment in secondary school is more limited with 29 countries. The same applies to tax 

revenue for which the sample includes 21 countries. All countries included in the analysis are listed in 

Tables A1 and A2 in the appendix.  

Table 2: Correlation matrix of governance indicators and development outcomes 

 

 
Governance 

Regulatory 

quality 
Rule of law 

Government 

effectiveness 
Corruption 

Governance 1.000 
    

Regulatory quality 0.953 1.000 
   

Rule of law 0.971 0.890 1.000 
  

Government effectiveness 0.980 0.931 0.931 1.000 
 

                                                 
5 In order to use the natural logarithm on this series, we transform the data according to the following formula due to 

negative values in the original series: ln (FDI - (min[FDI]) + constant); 



 

 

 

Corruption 0.964 0.866 0.934 0.931 1.000 

GDP per capita (ln) 0.755 0.729 0.714 0.771 0.698 

HDI 0.776 0.742 0.757 0.792 0.719 

FDI, net inflows (ln) 0.350 0.343 0.317 0.363 0.328 

Mean years of schooling 0.655 0.635 0.639 0.670 0.597 

Gross enrolment (secondary) 0.690 0.656 0.670 0.698 0.643 

Tax revenue 0.336 0.321 0.299 0.300 0.338 

 

Table 2 presents the correlation coefficients between the governance indicators and the development 

outcomes employed. It shows that the governance indicators are highly correlated with each other and 

with all measures of social and economic development. The correlation coefficients range roughly 

between 0.6 and 0.8 for income and overall human development, as well as for the education measures. 

For tax revenue and FDI the association is less strong with correlation coefficients around 0.3 to 0.4. 

All correlations have the expected sign. Thus, GDP per capita, HDI, foreign direct investment, 

schooling and tax revenue are positively correlated with governance. 

Figure 1. Governance quality and development outcomes. Positive association for cross-

sectional data in 2015, and for changes between 1996 and 2015 
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Note: The upper panel shows the scatterplots with linear fit for average governance quality and GDP per capita (in natural 

logarithm) and the Human Development Index, respectively, for the country cross-section in 2015. The correlation 

coefficient between governance and both GDP per capita and the HDI is 0.76. The lower panel plots the changes in 

governance quality and the changes in development outcomes over the sample period from 1996 to 2015. The correlation 



 

 

between the change in governance and the changes in development outcomes is 0.36 for both measures of development. 

Further motivation for our analysis is illustrates by Figure 1. It visualizes the correlations presented in 

Table 2 and shows that the indicators of governance quality and GDP per capita (in natural logarithm) 

and the HDI, respectively, are highly correlated when looking at the cross-section of countries (in 

2015). Even when going one step further by plotting the changes in governance quality and 

development outcomes over the sample period of 20 years, a positive relationship emerges. Thus, a 

change in the level of development is associated with a change in governance quality. It is the purpose 

of this study to investigate more closely if this positive association reflects indeed a causal relationship 

and, if so, which direction it stems from.  

IV. Empirical strategy 

As the links between governance and development outcomes appear to be multifaceted, a growing 

body of empirical literature focuses explicitly on establishing causality between both factors. 

Methodologically, these studies address the endogeneity between governance and development by 

estimating panel GMM and VAR models (Lee and Kim, 2009; Nawaz, 2015; Goes, 2016) and 

performing Granger causality tests (Chong and Calderon, 2000; Law, Lim, and Ismail, 2013; Justesen, 

2008). 

Similar to Law, Lim, and Ismail (2013), Chong and Calderon (2000), and Justesen (2008), we perform 

panel Granger causality tests in order to analyse the bidirectional relationship between governance 

quality and economic and social development. More specifically, we implement the Granger (1969) 

non-causality test for heterogeneous panels recently developed by Dumitrescu and Hurlin (2012). The 

test is an extension to the methodology for analysing the causal relationship between time series which 

was first proposed by Granger (1969).6 In the following, the standard Granger causality test and its 

extension to panel data will be briefly described.   

As Granger established in his seminal paper (1969), a variable X is said to Granger-cause Y if the past 

values of X are statistically significant predictors of future values of Y based on the estimation of the 

following model: 

 

(1) 

where X and Y are two stationary variables that are observed over  time periods. The lag 

order is , α represents a constant, and the estimated coefficients are the autoregressive 

parameters and the slope coefficients . An F-test can be used after estimating (1) to test the null 

hypothesis of non-causality. More precisely, . If it is rejected, it provides 

evidence for causality from X to Y. As causality in the Granger-sense is based on the ability of X to 

predict Y, it is also referred to as “predictive causality”. Analogously, causality from Y to X can be 

                                                 
6 Different types of panel Granger causality tests, including the Dumitrescu and Hurlin (2012) Granger causality test, 

have been increasingly implemented in the literature, for instance to analyse the relationship between foreign direct 

investment and clean energy use (Paramati, Ummalla, and Apergis, 2016), or the relationship between financial 

development, trade openness and economic growth (Menyah, Nazlioglu, and Wolde-Rufael, 2014).  



 

 

 

tested. 

Several authors have extended this framework to panel data. Granger (2003) points out that in this 

context it is usually tested whether a variable  Granger-causes  for every unit  in the panel and that 

“[t]his is rather a strong null hypothesis”. However, several authors have also proposed less restrictive 

Granger causality tests in a panel setting. For example, Weinhold (1996) and Nair-Reichert and 

Weinhold (2001) have worked with random coefficient models, allowing for larger flexibility in the 

framework (Granger, 2003). Dumitrescu and Hurlin (2012) proposed a non-causality test for 

heterogeneous panels that takes into account individual unit fixed effects. The test is based on the 

estimation of the following regression: 

 

(2) 

Again, X and Y are two stationary variables that are observed over  time periods, now for 

individuals  forming a panel dataset. The constant  is unit specific, i.e. it represents the 

time constant individual effects. The autoregressive parameters and the slope coefficients  are 

allowed to vary across individuals but are fixed over time.  

In order to test for Granger causality in a heterogeneous panel framework based on (2), the authors 

propose the following null hypothesis: 

 (3) 

Thus, under the null hypothesis, there is no causal relationship from X to Y for any individual unit in 

the panel. This situation can also be referred to as “homogeneous non-causality”. The alternative 

hypothesis is specified as: 

 

   

(4) 

The alternative hypothesis assumes that X Granger causes Y in some, but not necessarily all individual 

units  in the panel. More precisely, there is no causal relationship between X and Y for  

individuals in the panel. While  is unknown,  would imply Granger causality for all 

individuals whereas  reduces  to , and consequently, would mean no Granger causality 

across the panel.  

The test statistic Dumitrescu and Hurlin (2012) propose is a simple average of individual Wald 



 

 

statistics obtained from testing the null hypothesis for every cross-sectional unit in the panel.  Based on 

this mean Wald statistics, if the null hypothesis is accepted X does not Granger cause Y for all 

individuals in the panel. However, if the null hypothesis is rejected the Granger causality results are 

heterogeneous across the panel, i.e. there is a causal effect of X on Y for some units but not for others.  

To investigate the potentially bidirectional relationship between governance and development 

outcomes, we test for Granger causality in both directions. The test that asks whether governance 

Granger causes development is based on the following regression: 

 

(5) 

On the other hand, testing whether causality runs from development to governance uses the model: 

 

(6) 

Both in equations (5) and (6)  represents the respective development indicator employed, i.e. the 

natural logarithm of GDP per capita, the HDI, the health outcomes life expectancy at birth and 

maternal mortality in natural logarithms, the education measures mean years of schooling and gross 

enrolment in secondary school, or tax revenue. For , the indicators government 

effectiveness, regulatory quality, rule of law, control of corruption, and the simple average of these 

four WGI, respectively, are substituted. 

We use equations (5) and (6) to test for Granger causality in the full panel of countries worldwide.7 

Additionally, we divide our panel into subsamples to take into account potential heterogeneities in the 

relationship between governance and development at different stages of development as suggested by 

Nawaz (2015), Law, Lim, and Ismail (2013) and Goes (2016). For this purpose, we use the World 

Bank’s country classification by income into the four groups low, lower middle, upper middle, and 

high-income countries. Furthermore, we focus on countries with special needs as per UN definition by 

looking at least developed countries (LDCs), landlocked developing countries (LLDCs), and Small 

Island developing states (SIDS) separately. Table A1 and A2 in the appendix list the countries analysed 

by subgroup. 

V. Empirical analysis and results 

A. Stationarity 

                                                 
7 In practice, the empirical analysis is implemented in STATA using the command xtgcause recently developed by 

Lopez and Weber (2017). The authors point out that the Dumitrescu and Hurlin (2012) test has been inaccurately 

implemented in some statistical software packages in the past, leading to incorrect estimations and conclusions in 

several papers. More specifically, the authors point to inaccurate implementation in the statistical software EViews. 

However, it is unclear whether previous research on the link between governance and development has been affected by 

this. Therefore, this new command offers a promising alternative. 



 

 

 

Testing for Granger causality requires stationary data. Therefore, unit root tests on the governance and 

development indicators, respectively, are performed. More specifically, the Fisher-type unit root test 

for panel data conducts Augmented Dickey Fuller tests on each country time series and combines the 

respective p-values following Choi (2001) in order to evaluate the presence of stationarity for the 

whole panel. It tests the null hypothesis that all panels contain a unit root versus the alternative 

hypothesis that at least one panel is stationary.8 The results are reported in Table A1 in the appendix.  

The results of the panel unit root tests show that the null hypothesis cannot be rejected for any variable. 

Consequently, we first difference all governance and development measures. Rerunning the stationarity 

tests with first differenced data allows us to reject the presence of unit root in all panels for all variables 

(in the reference test without trend). Based on these test results, we use first differences for all 

variables, following the common practice to deal with non-stationary time series data. 

B. Panel Granger causality 

The results of the panel Granger causality test following Dumitrescu and Hurlin (2012) are presented in 

Tables 3 and 4. While Table 3 reports the test statistics for the causality from governance to 

development as obtained from estimating equation (5), Table 4 reports the results for the opposite 

direction given by equation (6), i.e. from development to governance. Rejecting the null hypothesis 

implies Granger causality for some countries in the panel. The results show evidence for bi-directional 

causality for all economic and social development outcomes. However, the presence of Granger 

causality is not homogeneous across country groups and varies by income level and country 

characteristics. Moreover, the results are heterogeneous across different dimensions of governance. 

These general findings highlight the importance and the benefits of analysing (a) multiple indicators of 

economic and social development, (b) different dimensions of governance, and (c) sub-groups of 

countries. In the following, the results are summarized and discussed for both directions of Granger 

causality by development outcome.  

1. GDP per capita 

The Granger causality analyses for this variable show generally uni-directional relationships between 

GDP per capita and specific governance indicators. Table 3 provides evidence that some dimensions of 

governance Granger cause GDP per capita. In particular, the rule of law is identified to have an effect 

on economic performance in lower middle and upper middle-income countries as well as LLDCs. 

Evidence of such relationship is also found in the case of government effectiveness and control of 

corruption in respectively LLDCs and upper middle-income countries. We do not find robust evidence 

of an impact of governance on GDP per capita in high income and low-income countries. This result 

partially contradicts the one of Law, Lim, and Ismail (2013) on institutions causing economic 

development in developed countries. 

Table 4 shows that GDP per capita Granger causes regulatory quality in general, but particularly in the 

case of lower middle-income countries and LLDCs. A potential explanation is that economic 

performance and growing markets increase the demand for better regulatory frameworks to sustain 

higher levels of development and generate a favourable business environment for an increasing number 

of market participants. At the same time, the government’s capacity to build and maintain regulatory 

                                                 
8 While the null hypothesis appears to be very weak, the alternative would have been to conduct a Hadri LM test. It 

conducts a panel unit root test under the null hypothesis that all panels are stationary versus the alternative that some 

panels contain unit roots. Consequently, this test seems overly restrictive.  



 

 

quality is affected by the level of economic development. At the same time, we find that GDP per 

capita Granger causes the rule of law in low income countries, LDCs and SIDS. Corruption, on the 

other hand, is improved by an increase of GDP per capita only in the case of LLDCs.  
 

Table 3: Panel Granger causality tests from governance to development 

 

H0: Governance does not Granger cause development outcomes 

 
 

Full 

panel 

Low 

income 

Lower 

middle 

Upper 

middle 

High 

income 
LDC LLDC SIDS 

 GDP per capita (ln)         

 Governance 0.600 0.547 -0.272 1.904* -0.843 -0.112 -1.036 -0.175 

 Regulatory quality 1.218 1.208 0.784 0.272 0.371 0.586 -0.413 1.546 

 Rule of law 2.688*** -0.109 2.232** 4.997*** -1.739* 1.685* 2.944*** 0.636 

 Government effectiveness 0.711 1.331 -0.684 0.426 0.526 0.359 -2.017** 0.251 

 Control of corruption 1.301 0.426 0.343 2.375** -0.495 -0.164 -0.440 -1.546 

 HDI         

 Governance 1.562 2.036** 0.882 1.258 -0.491 1.796* 1.886* 1.631 

 Regulatory quality 3.130*** 1.761* 2.753*** 3.494*** -1.291 2.247** 2.092** 2.821*** 

 Rule of law -0.291 0.582 -0.094 0.509 -1.239 0.841 0.200 -0.411 

 Government effectiveness 0.053 1.131 0.444 -0.995 -0.139 0.378 0.013 -0.750 

 Control of corruption 1.102 3.530*** -0.639 0.921 -0.541 3.309*** 2.558** 0.320 

 Mean years of schooling         

 Governance 1.438 -0.645 0.963 2.396** -0.077 0.052 1.573 0.255 

 Regulatory quality 3.572*** 0.652 4.296*** 1.807* 0.298 1.454 2.588*** -1.182 

 Rule of law -0.056 -0.623 0.031 0.754 -0.391 -0.538 0.557 0.681 

 Government effectiveness 1.651* 0.033 0.045 0.832 2.065** 0.194 0.426 -1.261 

 Control of corruption 2.761*** 0.072 0.111 2.349** 2.567** -0.217 1.734* 4.028*** 

 Gross enrolment in secondary school        

 Governance 11.811*** 2.014** 6.196*** 1.138 12.116*** -0.177 -0.177 1.837* 

 Regulatory quality 20.784*** 8.623*** 5.990*** 16.532*** 11.540*** 4.035*** 4.035*** 0.823 

 Rule of law 10.542*** -0.091 4.027*** 1.636 10.787*** -1.196 -1.196 -0.163 

 Government effectiveness 15.884*** 4.520*** 6.454*** 9.240*** 10.589*** 1.451 1.451 21.291*** 

 Control of corruption 8.849*** 5.907*** 2.551** -0.185 9.007*** 4.730*** 4.730*** 1.019 

 FDI, net inflows (ln)         

 Governance 0.745 0.794 0.978 -0.071 -0.076 -0.811 0.218 -0.888 

 Regulatory quality -0.276 0.661 -0.765 0.770 -1.002 0.094 -0.773 -0.541 

 Rule of law 3.666*** 4.545*** 1.303 0.510 1.566 3.392*** 0.869 0.797 

 Government effectiveness 1.678* 0.021 1.115 0.102 1.892* -0.375 1.855* -0.745 

 Control of corruption 1.160 0.226 3.362*** -0.307 -0.869 0.739 1.292 0.541 

 Tax revenue         

 Governance 6.698*** 6.321*** 3.284*** 5.815*** 0.219 3.633*** 6.053*** 5.824*** 

 Regulatory quality 12.029*** 0.248 13.143*** 4.991*** 0.637 1.207 2.688*** 17.063*** 

 Rule of law 5.208*** 2.171** 4.391*** 3.273*** 1.066 0.457 4.261*** 4.594*** 

 Government effectiveness 10.899*** 1.745* 4.052*** 11.720*** 2.528** 5.532*** 3.529*** 7.291*** 

 Control of corruption 8.154*** 2.500** 6.327*** 4.430*** 3.006*** 3.929*** 4.607*** 6.996*** 

*** p<0.01, ** p<0.05, * p<0.1 



 

 

 

 

 

 

 

 

Table 1: Panel Granger causality tests from development to governance 

 

H0: Development outcome does not Granger cause governance 

 

Full panel 
Low 

income 

Lower 

middle 

Upper 

middle 

High 

income 
LDC LLDC SIDS 

GDP per capita (ln)         

Governance 0.100 0.318 1.040 -0.365 -0.610 1.030 1.288 -0.114 

Regulatory quality 3.778*** 1.832* 2.540** 1.620 1.667* 1.874* 2.427** 0.947 

Rule of law 0.633 3.161*** -0.868 0.776 -1.044 2.302** -1.467 2.845*** 

Government effectiveness -1.169 0.174 -0.999 0.372 -1.649* 0.693 0.144 -1.203 

Control of corruption 0.529 -0.150 1.103 1.370 -1.184 1.759* 2.584*** -0.093 

HDI         

Governance 2.620*** 0.852 1.715* 2.012** 0.661 0.739 0.360 1.362 

Regulatory quality 3.006*** 4.700*** 0.914 0.209 1.248 2.905*** 1.838* 0.119 

Rule of law 1.766* 1.342 0.933 -0.033 1.403 1.671* 1.921* -0.364 

Government effectiveness 1.723* 2.035** 1.162 2.507** -1.577 1.534 1.438 1.330 

Control of corruption 0.964 1.073 1.639 1.151 -1.520 2.596*** 1.414 -0.272 

Mean years of schooling         

Governance 2.568** -0.177 2.910*** 1.377 0.719 2.740*** -0.364 0.426 

Regulatory quality 1.178 0.288 2.670*** -0.196 -0.383 3.030*** 1.751* 0.752 

Rule of law 0.494 -1.154 0.355 1.268 0.156 0.182 0.501 1.071 

Government effectiveness 1.875* -0.709 2.815*** 0.640 0.595 1.580 -0.050 -0.629 

Control of corruption 2.384** 2.238** 0.223 2.315** 0.459 2.483** 0.170 0.016 

Gross enrolment in secondary school        

Governance 1.034 4.366*** -0.307 0.031 1.569 0.197 0.197 -0.238 

Regulatory quality -0.071 -0.702 0.367 -0.513 0.229 0.723 0.723 -0.695 

Rule of law 3.398*** -0.629 0.825 -0.681 4.628*** -0.451 -0.451 0.508 

Government effectiveness 1.772* 4.797*** -0.083 1.107 0.481 3.420*** 3.420*** -0.444 

Control of corruption -0.072 10.890*** 0.238 -0.388 0.113 11.160*** 11.160*** 0.337 

FDI, net inflows (ln)        

Governance 0.070 -0.506 -0.379 0.106 0.750 -0.918 0.569 1.229 

Regulatory quality 0.437 0.256 -1.621 2.134** 0.104 -0.571 0.414 -1.179 

Rule of law 0.231 -0.112 -0.300 0.818 0.016 -0.366 0.247 -0.761 

Government effectiveness 3.306*** -1.365 2.357** 0.786 4.085*** -1.097 -0.097 0.813 

Control of corruption 0.359 -1.105 0.656 -1.263 2.036** -0.947 -0.520 3.960*** 

Tax revenue         

Governance 1.332 9.526*** -0.346 -0.918 5.311*** 1.272 -0.263 0.370 

Regulatory quality -0.436 -0.507 -0.896 1.003 -0.756 0.120 0.427 -0.211 

Rule of law 1.622 4.385*** 1.389 -1.215 1.079 5.923*** 1.444 2.458** 

Government effectiveness -0.191 6.496*** 0.251 -0.946 0.891 3.630*** -1.215 0.563 

Control of corruption 2.465** 0.065 0.943 2.557** 0.858 -0.654 0.399 -0.249 



 

 

*** p<0.01, ** p<0.05, * p<0.1 



 

 

 

2. HDI 

The most consistent Granger causality across subsamples is from regulatory quality to 

human development. In fact, Table 3 shows this relationship is observed for all 

subgroups, except for high income countries. This result may partially support the 

hypothesis of decreasing returns to good governance put forward in the context of GDP 

per capita by Goes (2016).  

Other combinations of variables mostly exhibit unidirectional Granger causality 

relationships if any. Thus, uni-directional relationships are found in: (1) low income 

countries where average institutional quality and control of corruption Granger cause 

development; (2) middle income countries, LLDCs and SIDS with regulatory quality 

Granger causing development; and (3) low income countries and LLDCs with control of 

corruption Granger causing development (Table 3). For the reverse causal direction, uni-

directional relationships are found in low income countries for regulatory quality and 

government effectiveness; and in upper middle-income countries for government 

effectiveness (Table 4).  

3. Education outcomes: mean years of schooling and gross enrolment in 

secondary school 

Overall, all dimensions of governance Granger-cause education outcomes, particularly 

access to education infrastructures measured by the gross enrolment rate in secondary 

school. As Table 3 shows, this pattern is broadly observed for all levels of income. We 

do not observe such strong patterns in the case of mean years of schooling which proxies 

the quality of the output. Still, we find that the overall institutional quality, regulatory 

quality, government effectiveness and control of corruption Granger cause average years 

of schooling primarily in upper middle and high income countries. Some evidence for 

Granger causality from regulatory quality and control of corruption to education is also 

found in LLDCs, SIDS, and lower middle income countries. 

Regarding the reverse direction of causality, the results of the Granger causality analysis 

suggest that a more educated population demands better governance and is likely to 

implement adequate institutional reforms. Table 4 shows that the gross enrolment rate in 

secondary school and the average years of schooling Granger cause institutional quality, 

particularly in low and lower middle-income countries, respectively. While educational 

outcomes Granger cause overall institutional quality, government effectiveness, control 

of corruption and regulatory quality mainly at early stages of development, the effect on 

the rule of law emerges only for some high-income countries.  

It is important to note that data coverage is substantially different for both measures of 

education. While Granger causality between governance and the average years of 

schooling is analysed for 147 countries, due to data limitations only 29 countries are 

analysed when gross enrolment in secondary school is the development outcome of 

interest. It is therefore difficult to compare the results for both education measures.  
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4. Foreign direct investment 

For this variable, results suggest that the direction of the relationship between 

governance and investment may change according to the level of development. In low 

income countries and least developed countries, the direction of causality from 

governance to FDI inflows is particularly significant, while in middle and high income 

countries, it is the other direction which is mostly significant. This contradicts Law, Lim, 

and Ismail (2013) who suggest that institutions cause economic development in high 

income countries, whereas the direction of causality is reversed in developing countries. 

More specifically, the Granger causality analyses of FDI with WGIs find only 

unidirectional relationships. Table 3 shows that there is evidence for Granger causality 

from governance to foreign direct investment for the overall sample, in low income 

countries, LDCs and lower middle income countries. Governance dimensions which 

seem to be important are rule of law or government effectiveness. This is line with the 

literature identifying institutional quality as a determinant of FDI (for instance, Bénassy-

Quéré, Coupet, and Mayer, 2007; Ali, Fiess, and MacDonald, 2010; Daude and Stein, 

2007). Table 4 also shows that the FDI inflows can Granger cause government 

effectiveness, control of corruption and regulatory quality in middle income countries 

and high income countries. A potential explanation is that foreign investors lobby for 

institutional reforms and such result correspond to the findings of Jiang et al. (2011).  

5. Tax revenue 

While data availability on tax revenues is limited to 21 countries, the Granger causality 

test still provides interesting insights on the two-way relationship with institutional 

quality. There is evidence for two-way Granger causality in low income countries and 

LDCs for respectively rule of law and government effectiveness. Furthermore, strong 

evidence is found on the role of governance to raise tax revenues across all income 

groups. 

As Table 3 shows, all dimensions of governance Granger cause tax revenue across 

income groups. The least evidence for Granger causality is found for high income 

countries pointing towards decreasing returns to governance quality with respect to tax 

mobilization. In particular in low and middle income countries, as well as LLDCs and 

SIDS, governance influences the state’s tax revenue. This supports previous findings 

from the literature that low governance quality tends to go hand in hand with higher rates 

of tax evasion (Tanzi and Davoodi, 1997; Friedman et al., 2000; Bird, 2004; Torgler and 

Schneider, 2009; Alm, Martinez-Vazquez, and McClellan, 2016). 

There is also evidence that tax revenue causes governance. The results presented in 

Table 4 show that tax revenue influences average institutional quality, the rule of law 

and government effectiveness. An explanation could be that higher resource 

mobilization enables the government to reform institutions and increase the government 

capacity to deliver public services, for example by hiring more and higher educated 

public officials and judges. Furthermore, with tax being collected from many people in 

the society, there is a greater demand of accountability of public officials from tax 

payers. 



 

 

 

VI. Conclusion 
 

The objective of this paper was to investigate the nexus of governance and development 

outcomes through analyses of the existence of bi-directional and uni-directional 

causality relationships. For this purpose, we performed two-way Granger causality tests 

on the basis of samples which contain up to 160 countries over the time period 1996 to 

2015. We use the Dumitrescu and Hurlin (2012) test which is a non-causality test for 

heterogeneous panels, while being based on the Granger (1969) causality test. Using this 

empirical strategy, we analysed social and economic indicators including GDP per 

capita, the Human Development Index, different measures of education, foreign direct 

investment, and tax revenue. Governance is proxied by four Worldwide Governance 

Indicators (WGI) and their simple average.  

Four key results are found from our analyses of the governance-development nexus: (i) 

Granger causality analyses between GDP per capita and governance indicators show 

mainly uni-directional relationships; (ii) overall, all dimensions of governance Granger-

cause education outcomes, particularly the access to education infrastructures measured 

by the gross enrolment rate in secondary; (iii) while the Granger causality analyses of 

FDI with WGIs show only unidirectional relationships, the direction of the relationship 

may change according to the level of development; and (iv) for tax revenues and 

governance, there is evidence for two-way Granger causality in low income countries 

and LDCs for respectively rule of law and government effectiveness. Furthermore, 

strong evidence is found on the role of governance to raise tax revenues across all 

income groups. 

These results confirm that the presence of Granger causality is not homogeneous across 

country groups. Furthermore, these findings highlight the importance and the benefits of 

analysing (a) multiple indicators of economic and social development, (b) different 

dimensions of governance, and (c) sub-groups of countries. However, our results do not 

entirely support previous findings from the literature suggesting that the relationship 

between institutions and development vary with the level of development (Law, Lim, 

and Ismail, 2013; Nawaz, 2015; Goes, 2016). Overall, in cases where there are uni-

directional results, results from our study could provide guidance on the development of 

policies to address issues related to governance or development by categories of 

countries. In the case of two-way causality, the strength of each direction could be 

further analysed to determine the initial steps to address governance or development 

challenges. 

Nevertheless, results from this paper should be cautiously interpreted as the size of the 

sample varies depending on the combination of variables which is being analysed, and 

Granger-causality tests may be sensitive to the size of the sample or the type of 

indicators being analysed. Furthermore, it would be interesting to assess the strength of 

each direction of the identified bi-directional Granger causality relationships. There may 

also be long-term dynamics or non-linear relationships that cannot be taken into account 

by the Granger causality methodology even though that might be important to consider 

when analysing the governance-development nexus. These options constitute potential 

future research avenues.  
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VIII. Appendix 

Table A 1: Countries by World Bank income group 

 

Low income Lower middle income Higher middle income High income 

Afghanistan 

Benin 

Burkina Faso 

Burundi 

Central African Republic 

Chad 

Comoros 

Eritrea 

Ethiopia 

Gambia, The 

Guinea 

Guinea-Bissau 

Haiti 

Korea, Dem. People’s Rep. 

Liberia 

Madagascar 

Malawi 

Mali 

Mozambique 

Nepal 

Niger 

Rwanda 

Senegal 

Sierra Leone 

Somalia 

Tanzania 

Togo 

Uganda 

Zimbabwe 
 

Armenia 

Bangladesh 

Bhutan 

Bolivia 

Cambodia 

Cameroon 

Congo, Rep. 

Cote d'Ivoire 

Djibouti 

Egypt, Arab Rep. 

El Salvador 

Ghana 

Guatemala 

Honduras 

India 

Indonesia 

Kenya 

Kyrgyz Republic 

Lao PDR 

Lesotho 

Mauritania 

Moldova 

Mongolia 

Morocco 

Myanmar 

Nicaragua 

Nigeria 

Pakistan 

Papua New Guinea 

Philippines 

Samoa 

Sao Tome and Principe 

Sri Lanka 

Sudan 

Swaziland 

Syrian Arab Republic 

Tajikistan 

Tunisia 

Ukraine 

Uzbekistan 

Vietnam 

Yemen, Rep. 

Zambia 
 

Albania 

Algeria 

Angola 

Argentina 

Azerbaijan 

Belarus 

Belize 

Bosnia and Herzegovina 

Botswana 

Brazil 

Bulgaria 

China 

Colombia 

Costa Rica 

Cuba 

Dominica 

Dominican Republic 

Ecuador 

Equatorial Guinea 

Fiji 

Gabon 

Georgia 

Grenada 

Guyana 

Iran, Islamic Rep. 

Iraq 

Jamaica 

Jordan 

Kazakhstan 

Lebanon 

Libya 

Macedonia, FYR 

Malaysia 

Maldives 

Mauritius 

Mexico 

Namibia 

Panama 

Paraguay 

Peru 

Russian Federation 

Serbia 

South Africa 

Suriname 

Thailand 

Turkey 

Turkmenistan 

Venezuela, RB 
 

Antigua and Barbuda Sweden 

Australia Switzerland 

Austria Taiwan, China 

Bahamas, The Trinidad and Tobago 

Bahrain United Arab Emirates 

Barbados United Kingdom 

Belgium United States 

Bermuda Uruguay 

Brunei Darussalam  

Canada  

Cayman Islands  

Chile  

Croatia  

Cyprus  

Czech Republic  

Denmark  

Estonia  

Finland  

France  

Germany  

Greece  

Hong Kong SAR, 

China 

 

Hungary  

Iceland  

Ireland  

Israel  

Italy  

Japan  

Korea, Rep.  

Kuwait  

Latvia  

Liechtenstein  

Lithuania  

Luxembourg  

Macao SAR, China  

Malta  

Netherlands  

New Zealand  

Norway  

Oman  

Poland  

Portugal  

Puerto Rico  

Qatar  

Saudi Arabia  

Seychelles  

Singapore  

Slovak Republic  

Slovenia  

Spain  
 

 
 

 



 

 

 

Table A 2: Least developed countries (LDC), landlocked developing countries (LLDC) and small 

island developing states (SIDS) as per UN classification 

 

LDC LLDC SIDS 

Afghanistan Afghanistan Antigua and Barbuda 

Angola Armenia Bahamas, The 

Bangladesh Azerbaijan Barbados 

Benin Bhutan Belize 

Bhutan Bolivia Comoros 

Burkina Faso Botswana Cuba 

Burundi Burkina Faso Dominica 

Cambodia Burundi Dominican Republic 

Central African Republic Central African Republic Fiji 

Chad Chad Grenada 

Comoros Ethiopia Guinea-Bissau 

Djibouti Kazakhstan Guyana 

Equatorial Guinea Kyrgyz Republic Haiti 

Eritrea Lao PDR Jamaica 

Ethiopia Lesotho Maldives 

Gambia, The Macedonia, FYR Mauritius 

Guinea Malawi Papua New Guinea 

Guinea-Bissau Mali Puerto Rico 

Haiti Moldova Samoa 

Lao PDR Mongolia Sao Tome and Principe 

Lesotho Nepal Seychelles 

Liberia Niger Singapore 

Madagascar Paraguay Suriname 

Malawi Rwanda Trinidad and Tobago 

Mali Swaziland 

Mauritania Tajikistan 

Mozambique Turkmenistan 

Myanmar Uganda 

Nepal Uzbekistan 

Niger Zambia 

Rwanda Zimbabwe 

Sao Tome and Principe 

Senegal 

Sierra Leone 

Somalia 

Sudan 

Tanzania 

Togo 

Uganda 

Yemen, Rep. 

Zambia 
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Table A 3: Unit root test – Augmented Dickey-Fuller test for panel data (Fisher-type test) 

 

 

UNIT ROOT TEST: PANEL AUGMENTED DICKEY FULLER TEST  

: All panels contain a unit root. | : At least one panel is stationary. 

 

 
No trend 

(t-stat) 

No trend 

(p-value) 

Trend 

(t-stat) 

Trend 

(p-value) 

Trend & 

demean 

(t-stat) 

Trend & 

demean 

(p-value) 

Number 

of 

countries 

Levels        

Governance -0.166 0.434 2.732 0.997 3.161 0.999 180 

Regulatory quality -2.349*** 0.009 2.432 0.992 2.530 0.994 180 

Rule of law 1.312 0.905 0.439 0.670 0.095 0.538 180 

Government effectiveness 2.198 0.986 3.573 1.000 3.672 1.000 180 

Control of corruption -2.254** 0.012 1.037 0.850 1.260 0.896 180 

GDP p.c. (ln) 5.910 1.000 3.884 1.000 2.884 0.998 160 

HDI 3.054 0.999 5.294 1.000 2.642 0.996 145 

FDI, net inflows (ln) 1.647 0.950 0.755 0.775 -1.023 0.153 159 

Years of schooling 7.771 1.000 3.011 0.999 2.633 0.996 147 

Enrolment (secondary) 2.063 0.980 2.343 0.990 1.549 0.939 29 

Tax revenue -0.938 0.174 0.378 0.647 -0.054 0.478 21 

        

First differences        

Governance -12.867*** 0.000 -6.722*** 0.000 -6.536*** 0.000 180 

Regulatory quality -13.190*** 0.000 -7.655*** 0.000 -7.535*** 0.000 180 

Rule of law -14.741*** 0.000 -8.313*** 0.000 -7.922*** 0.000 180 

Government effectiveness -14.995*** 0.000 -8.807*** 0.000 -8.810*** 0.000 180 

Control of corruption -14.454*** 0.000 -7.404*** 0.000 -7.520*** 0.000 180 

GDP p.c. (ln) -8.005*** 0.000 -3.423*** 0.000 -2.640*** 0.004 180 

HDI -5.394*** 0.000 -0.935 0.175 0.068 0.527 145 

FDI, net inflows (ln) -18.002*** 0.000 -10.126*** 0.000 -12.089*** 0.000 159 

Years of schooling -6.114*** 0.000 0.153 0.561 -0.284 0.388 147 

Enrolment (secondary) -2.951*** 0.002 0.815 0.793 0.961 0.832 29 

Tax revenue -4.728*** 0.000 -1.669** 0.048 -3.684*** 0.000 21 

*** p<0.01, ** p<0.05, * p<0.1 
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