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CHAPTER FOUR: DATA ANALYSIS, RESULTS AND DISCUSSION 

4.1 Introduction 

The following study is aimed at examining the effect of institutional quality on 

infrastructure investment in SSA region. In this context, the descriptive statistics, correlation 

analysis, FE regression, Pooled OLS regression and GMM methods are applied to get the 

results. The following section presents the results of this study. 

4.2 Descriptive Analysis 

 

The following table above describes the descriptive statistics for the study. This 

shows that infrastructure investment over the past 21 years has shown variation by 1.49 units 

showing low standard deviation. Secondly, the GDP per capita shows a large standard 

deviation that is deviation from mean by 2909 units which is even higher than the mean 

showing macroeconomic instability in most of the regions among the sample due to which 

GDP per capita has a high standard deviation. The savings expressed as a percentage of GDP 

has shown that mean and standard deviation are almost equal for the countries thus there are 

no significant changes in the savings variable. The inflation shows a mean value of 274% 
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while the standard deviation is 2405% which is high value. Inflation occurs when the value of 

money decreases and prices of goods increase. Thus, the high standard deviation for the sub-

Saharan African countries have indicated that there is macroeconomic instability in the 

country because of inflation showing a great deviation from the mean value This is because 

many countries have high inflation including Zimbabwe having inflation of over 29000% in 

its economy as compared to standard consumer price index. Thirdly, the grants have shown a 

high value which means macroeconomic instability exists in the study. Then, the FDI is 

investigated which shows a low value as compared to mean and shows that macroeconomic 

instability is not much worse in the case of FDI in SSA. Then, the institutional quality is 

investigated expressed as a percentage of each variable which is measured on a scale of -2.5 

to +2.5 where the negative value close to 2.5 shows worse indication of institutional quality 

and positive value close to 2.5 indicates high institutional quality in the country. The mean 

score is 0.36 which is a mediocre score in terms of percentage while the overall score as in 

negative for most of the estimates and most of countries showing that institutional quality has 

been in poor from in the SSA region. However, standard deviation is low at 0.13 showing 

that scores do not mediate but still is a sign of danger for the SSA economies as they are 

already reflecting poor institutional quality. Then, the interest rate for the country has been 

shown which also reflects a high percentage of over 34% indicating real interest rate is 

unstable and overall, macroeconomic instability exists and prevails in the country. 



Institutional Quality and Infrastructure Financing     4 
 

4.3 Panel Unit Root 

 

The above depicted image illustrates the results of a panel unit root test which is the 

testing of unit root in the data set combining all the observations and variables. The criterion 

for Levin, Lin & Chu, IPS, Fisher – ADF and Fisher – PP test the null hypothesis as the 

presence of a unit root in the data set indicating that data is not stationary. From the 

probability or p-values in the output image above shows 0.0000 which is lesser than 

statistical significance level thus indicating that null hypothesis has been rejected. In other 

words, it can be stated that the data is stationary and no presence of unit root is observed. 



Institutional Quality and Infrastructure Financing     5 
 

4.4 Unit Root – ADF 

 

The ADF test for testing unit root for exchange rate is determined. Based on the 

criterion for statistical significance, it has been determined that data for exchange rate is 

stationary and does not contain unit root because the probability value is 0.000 which is less 

than 0.05 indicating rejection of null hypothesis. Therefore, the data for exchange rate is 

stationary. 
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Next, the data for FDI was investigated and it has been analysed that there is no unit 

root in the data set because of significance value being less than 0.05 and therefore, the null 

hypothesis is rejected. The data for FDI is stationary and there is no unit root in data set. 
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The GDP per capita is also investigated in the unit root test. The test illustrated that 

there is no unit root in data set and data is stationary over the time period. This has been 

concluded based on the significance value which is 0.0000 less than alpha value of 0.05 thus, 

the null hypothesis is rejected for GDP per capita. 
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The next variable investigated was grants to countries in terms of US dollars. The 

results showed that data for grants is stationary and unit root is not observed in the data set. 

This is because the probability value is 0.0000 less than 0.05 indicating rejection of null 

hypothesis and thus, the data is said to be stationary. 
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The data was inflation was furthermore analysed producing the same results as other 

variables indicating that data for inflation in terms of CPI and there is no unit root in the data 

due to significance value being 0.000 less than statistical alpha value of 0.05. Therefore, the 

data is considered to be stationary. 
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The data for infrastructure development and financing is also stationary because of 

significance value being 0.0000 that is less than acceptable value of 0.05 indicating that null 

hypothesis for ADF test is rejected. Therefore, it can be safely concluded that there is no unit 

root in the data set. 
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The institutional quality variable was investigated in this study opining that there is no 

unit root in data set and data is stationary. This is due to the significance value being 0.0000 

less than 0.05 indicating the rejection of ADF null hypothesis. Conclusively, the data is 

stationary for institutional quality. 
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The real interest rate which is a control variable in this study has been investigated 

and thus, it is determined that the data is stationary. The significance value is 0.000 which is 

lesser than 0.05 indicates the alternate hypothesis of the ADF test has been accepted and there 

is no unit root in the data set. 
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The study has tested the variable of savings in $US and has produced the results 

which have shown that there is no unit root in the data set because of probability value less 

than 0.05 which has rejected the null hypothesis for the study. Overall, the data is stationary 

for savings. 

Overall from the ADF test for all variables, it has been determined that all variables 

have a stationary data and no presence of unit root is observed in either of the variables. 
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4.5 Correlation Analysis 

 

The above table shows the correlation analysis conducted to analyse the relationship 

between institutional quality, infrastructure investment and other variables reflecting upon the 

macroeconomic variables in the study. As the dependent variable for this study is 

infrastructure development, the relationship of infrastructure development with other 

variables is investigated. The results from the study show the coefficient for the relationship 

between different variables. The infrastructure development has a weak relationship with 

exchange rate of the 40 SSA countries in this context. This shows that even if the exchange 

rate goes up or comes down, the infrastructure development does not get affected. Then, the 

infrastructure relationship has been examined with the foreign direct investment (FDI). The 

coefficient shows that there is a 64.3% relationship between infrastructure and FDI which 

shows that increase in FDI leads to infrastructure development and no investment in the 

country through FDI leads to slow or no infrastructure development. Then, the relationship of 

infrastructure with grants is determined through the analysis and it has been noted that there 

is 0.04 or 4% relationship between the two variables showing that grants has a negligible 

relationship with infrastructure. This shows that even if the grants increase or decrease, there 

will be slight change in infrastructure. Then, the inflation has been investigated with the 

infrastructure and it has been investigated that there is 9% relationship between the variables. 

This shows that inflation in the country does not have any effect on infrastructure 

development within the SSA region. In the correlation, it has also been determined that there 
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is a weak and negligible relationship between infrastructure investment and institutional 

quality with regards to political and economic institutions. This tends to show that even if the 

institutional quality is high and effective, it would have no relationship with the infrastructure 

development within the country. Then, the relationship of infrastructure with real interest rate 

has been determined and it has been investigated that there is a 5% relationship between real 

interest rate and infrastructure development showing a weak impact. Then, the last impact 

investigated is of infrastructure development and savings for the country. It has been 

investigated that savings and infrastructure development are negatively correlated but the 

relationship is very weak having a value of 2%. 

Overall from the results, it has been examined that institutional quality has a weak and 

negligible relationship with infrastructure development showing that the variables do not 

influence each other. Among the other macroeconomic variables, it has been determined that 

FDI has a significant impact on infrastructure development and financing while others have a 

weak relationship with it. 
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4.6 Pooled OLS Regression – Fixed Effects 

 

The Pooled OLS regression is an estimated technique applied to panel data analysis 

that is used to extract and generate unbiased consistent estimates of regression parameters 

even if there is a time constraint. Here, the fixed and random effect is investigated separately 

for fixed and random effects. 

The fixed effect model is presented above which shows the impact of different 

macroeconomic variables on the infrastructure development and financing in the Sub-Saharan 
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African region. The results from the study have shown that all of the variables except for 

savings and real interest rate have a significant impact on infrastructure development. This 

tends to show that exchange rate, foreign direct investment, GDP per capita, grants, inflation, 

and institutional quality significantly impact the infrastructure development. As per the 

coefficients regarding the main aim of study that is to analyse the effect of institutional 

quality on infrastructure development, it has been determined that one unit change in 

institutional quality will lead to a 4.67 unit change in infrastructure development with a 

significance value of 0.0000 which is less than 0.05 indicating significant impact. This tends 

to show that impact is strong and it is necessary under the fixed effect results to better the 

quality of institutions within the Sub-Saharan African region with respect to control of 

corruption, political stability, rule of law, regulatory quality, voice and accountability, and 

government effectiveness should be made better for better infrastructure development within 

the Sub-Saharan African region. 

The R-squared value shows that overall from the model all the independent variables 

explain 42.9% variance in the dependent variable of study. The Adjusted R-squared is an 

advanced value of R-squared which eliminates the value of regressor having insufficient 

power to explain the model. The Adjusted R-squared value in this context is 38.2% showing 

that originally, the independent variables overall explain 42.8% variance in dependent 

variable of model. 

Overall from the fixed effect regression analysis, it has been determined that there is a 

significant overall impact because of probability at the bottom half of the table presents a p-

value of 0.000 which is less than 0.05 indicating overall significance of impact of all 

independent variables on the dependent variable.  
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4.7 Pooled OLS Regression – Random Effects 

The second analysis conducted in this context relates to the presentation of random 

effect model results. The random effect model is the hierarchical linear model which tends to 

show that data is drawn from different populations that are present in a hierarchy and their 

differences are related to that hierarchy. The results extracted from the analysis are presented 

as follows as part of output from E-views software. 
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The second table in this study has been investigated related to Pooled OLS regression 

but this time, the random effects have been analysed for the model. From the analysis, it can 

be observed that results for the main variables of the study are identical for the independent 

and dependent variables showing that institutional quality have a significant impact on the 

dependent variable of infrastructure development indicating that improving the quality of 

infrastructure leads to infrastructure development in the country that further helps in closing 

the gap of $93 billion in the Sub Saharan African region. 

The R-squared value shows that overall from the model all the independent variables 

explain 42.9% variance in the dependent variable of study. The Adjusted R-squared is an 

advanced value of R-squared which eliminates the value of regressor having insufficient 

power to explain the model. The Adjusted R-squared value in this context is 42.97% showing 

that originally, the independent variables overall explain 42.91% variance in dependent 

variable of model. 
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4.8 Generalised Method of Moments 

 

The last analysis technique applied in this case is the Generalised Methods of 

Moments which is another parameter estimation technique similar to regression analysis. The 

GMM regression is applied for the finite dimension where maximum likelihood cannot be 

applied and therefore, the GMM is used. From the analysis above, it can be observed that 

institutional quality which is the independent variable in this study and estimated through six 

other variables which reflect the institutional quality of variables. The significance value of 

0.01 which is less than 0.05 indicates a significant impact of institutional quality on 

infrastructure development and financing which indicates that effect of institutional quality 

on infrastructure development is noteworthy because improving the institutional quality of 

economic and political institutions will help in determining the development and financing 

infrastructure. 
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The overall impact, however, is significant at 10% level indicating a p-value of 0.09 

showing that under 10% significance level, the impact of institutional quality and other 

macroeconomic variables on the infrastructure development is significant. 

4.9 Co-integration (FMOLS) 

The fully modified least square (FMOLS) is used for determining the cointegration 

using variables for correcting the problem of endogeneity and serial correlation. This test has 

been applied in this study to test the cointegration between dependent and independent 

variables in the study. The results from the test are as follows. 

 

The results from the study indicate that except for FDI, none of the variables are 

cointegrated with the dependent variable of infrastructure development and financing which 

shows that FDI in the 40 SSA countries selected, foreign direct investments can aid in 

financing and development of infrastructure in SSA region. Moreover, the coefficient for FDI 

shows that 1 unit increase in FDI leads to 0.95 unit increase in infrastructure development 
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and financing showing that FDI positively contributes to infrastructure development and 

financing. The R-squared value shows that overall from the model all the independent 

variables explain 38.8% variance in the dependent variable of study. The Adjusted R-squared 

value in this context is 38.2% showing that originally, the independent variables overall 

explain 38.2% variance in dependent variable of model. 

However, the results of FMOLS test deteriorate from the Pooled OLS regression and 

GMM which has determined a significant impact of institutional quality on infrastructure and 

development. Yet in the FMOLS test, the cointegration of institutional quality with 

infrastructure financing and development is not significant. 

4.10 Discussion 

Objective 1: To identify and examine the determinants of institutional quality that 

contributes towards infrastructure development and financing in Sub-Saharan African 

countries. 

The first objective of the study was to shed light upon the determinants of institutional 

quality that contribute towards infrastructure development and financing in the Sub-Saharan 

African region. This objective is achieved through the literature review and data collection 

process where the study of Kauffmann, Kraay and Mastruzzi (2009) is referred for 

institutional quality variables and it has been determined that there are six notable 

determinants of institutional quality that help in predicting the infrastructure development and 

financing in the Sub-Saharan African region. The determinants are control of corruption, 

government effectiveness, political instability and absence of violence/terrorism, rule of law, 

regulatory quality and voice and accountability. The control of corruption refers to the extent 

to which public power is used for private gain. The second is the government effectiveness 

which reflects upon the availability of government service quality and civil service against 



Institutional Quality and Infrastructure Financing     23 
 

any political pressure. The political instability and absence of violence/terrorism reflects upon 

the perception of general public regarding political instability and the absence of terrorism or 

violence from the country. The rule of law reflects the confidence of public in the law of 

country and its judicial system to which people abide by the rules. The regulatory quality 

reflects regarding the soundness of policies formulated by the government of any country for 

the welfare of its people. Lastly, the voice and accountability reflects the perception of extent 

to which people have the power to take decisions and select their own government. 

Objective 2: To examine the effect of institutional quality on SSA infrastructure 

development. 

The second objective was to examine the effect of institutional quality on SSA 

infrastructure development. From the analysis where several techniques have been applied 

such as Pooled OLS, both fixed effect and random effect model, and Generalised Method of 

Moments technique has been applied which tests the effect of institutional quality on the 

infrastructure development in Sub Saharan African countries. However, the FMOLS 

regression has shown that institutional quality is not cointegrated with infrastructure 

development and financing in the Sub-Saharan Africa region. From the results of Pooled OLS 

regression analysis for fixed and random effects, the results are almost identical showing that 

the effect of institutional quality on infrastructure development within the Sub-Saharan 

African region. Secondly, the GMM technique has also tested the effect of institutional 

quality on infrastructure development. The results have shown that there is a significant and 

positive effect of institutional quality on infrastructure development.  
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