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Abstract. This paper explores the relationship between electronic government 

and corruption. Our main hypothesis is that digital government can increase the 

availability of information on public sector, making it more difficult to engage 

in corrupt activities without being caught. Our estimations are performed under 

several alternative methodologies: ordinary least squares, first differences, fixed 

effects and random effects. Based on a dataset that covers more than 150 coun-

ties, we find that a higher E-Government Development Index is associated with 

better corruption outcomes. Our results are robust to all the methodologies that 

we have implemented. The quality of telecommunication infrastructures and 

human capital can amplify the impact of digital government in corruption. We 

investigate how this relationship varies across income levels. Upper middle in-

come countries are the ones that can extract more benefits from developing dig-

ital government. Low income countries should invest in infrastructures and ed-

ucation in order to benefit from electronic government. 
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1 Introduction 

Corruption is largely perceived as an obstacle to a country’s development and good 

functioning of the institutions [27]. Through the last two decades, Information and 

Communication Technologies (ICT) in general, and Electronic Government (e-gov) 

in particular, have been pointed as efficient and convenient for reducing corruption 

[6]. E-gov is perceived as capable of increasing transparency and accountability, as 

well as of promoting several Sustainable Development Goals (SDGs) [13]. 

The inclusion of e-gov and ICT-based solutions in governments’ programmes is 

worldwide a trend [32]. Digital government’s potential to reduce corruption was high-

lighted in the 2003 Global Corruption Report: it "reduces the discretion and oppor-

tunity for arbitrary action available to civil servants when dealing with applicants on a 

case-by-case basis. Moreover, as the possibility of exposure of wrongdoing is en-

hanced, the fear of consequent embarrassment can be a deterrent to corrupt practices." 

([7]: 24); "It increases chances of exposure by maintaining detailed data on transac-
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tions, making it possible to track and link the corrupt with their wrongful acts." ([7]: 

30). 

There is already an extensive literature on the influence of e-gov on socioeconomic 

outcomes. A meta-analysis of the literature on digital government’s impacts [3] shows 

that it helps to control corruption. In this literature, empirical studies using economet-

ric techniques, are scarce. They suggest that e-gov has an effect on the size of the 

shadow economy [34], on the ease of doing business [4] and on corruption control 

[2]. 

To the best of our knowledge, there are only two econometric studies ([26] and [2]) 

that investigate the relationship between e-gov and corruption. Additionally, these 

studies used data which does not cover the last ten years. Therefore, more studies are 

necessary and, given the fast speed of innovations in e-gov, it is urgent to analyse 

more recent data. Using a panel that goes from 2005 to 2016, and covers more than 

150 countries, we assess digital government's impact on corruption. Our study im-

proves on the previous literature by using the indexes that are produced by the United 

Nations (UN) as a measure of e-gov. These are currently the benchmark on measuring 

e-gov development, being quite comprehensive in terms of content and coverage.1 We 

also extend the literature by exploring how this relationship differs across income 

groups, which is particularly helpful when extrapolating policy implications from the 

results. 

The remaining of the paper is structured as follows. Section 2 reviews the literature 

about corruption, focusing on its economic relevance and main determinants, and 

highlights the potential role of e-gov on fighting corruption. Section 3 describes the 

data. Section 4 explains the empirical methodology. Section 5 presents and discusses 

the empirical results. Finally, section 6 concludes. 

2 Literature Review 

Corruption is considered one of the most pervasive global problems. Countries with 

high levels of corruption are usually poor, and the majority of them don’t have sus-

tainable economic growth [21]. This global problem is also associated with political 

instability, coups d’état, politicians assassinations and less freedom of speech [9]. 

Government’s structure and organization influences corruption and bribery in dif-

ferent manners and is often used to justify differences in the corruption levels among 

countries. [27] claimed that competition reduces bribery when government goods (e.g. 

passports, import permissions) are provided by agencies, since theft can be dimin-

ished. To maintain the revenues from bribery, secrecy is important for the elite, be-

cause it prevents the entry of newcomers, who bring changes and innovation. The lack 

of competition also seems a common explanation for the development of bribery be-

haviour [1]. The openness to foreign investment and antitrust regulation also prevent 

corruption, since less competition leads to higher rents for existing firms, and higher 

bribes for bureaucrats who have control rights over those firms. 

                                                           
1  See [25] for a survey of e-gov indexes. 



The degree and tenure of democracy are also deeply connected with government’s 

structure and organization. Mature democracies tend to exhibit lower levels of corrup-

tion while the reverse happens in new democracies due to fragile institutions and free 

entry into the collection of bribes by the agencies that provide public goods [27]. As a 

democratic pillar, the freedom of press is seen as a good mechanism to lower corrup-

tion, because journalists are less prone to hide corruptive actions [9]. 

Political connections also tend to be stronger in more corrupt countries. On a panel 

of countries, [14] concluded that political connectedness is associated with more cor-

ruption, less press freedom, and a worse legal environment. In Pakistan, [18] found 

that public banks favour politically connected firms in terms of loans. They lend more 

money to firms that have at least a politician in their board, even if those firms have 

higher rates of default. For Uganda, [30] found that profitable firms and firms with 

low bargaining power have to bribe more to obtain licenses, public services or tax 

reductions. 

Computers have been used in governmental agencies almost since their beginning, 

but the emergence of the term e-gov and of e-gov as an academic field were phenom-

ena of the late 1990’s [15]. Since then, several e-gov conferences and specialized 

journals were created by the academic community, but a definition of electronic gov-

ernment that is accepted as standard by the literature is yet to be formulated [13]. An 

example of an early definition of e-gov, is that “e-Government refers to the process of 

connecting citizens digitally to their government in order that they might access in-

formation and services offered by government agencies" ([19]: 89). 

A more holistic concept of digital government was proposed by [16], who classi-

fied the e-gov concept as an evolution-like concept, evolving towards more complexi-

ty and contextualization. According to [16], four stages in the concept evolution pro-

cess can be identified: digitization or technology in government, transformation or 

electronic government, engagement or electronic governance and contextualization or 

policy-driven electronic governance. According to [33], the ICT-based solutions in 

government that can contribute to the reduction of bureaucracy, informal economy 

and corruption go until the fourth stage of the evolution process. 

The relationship between e-gov and corruption can be established through a politi-

cal economy approach [22]. Since electronic records are easier to store and access, e-

gov can facilitate audits, preventive checks and ongoing investigation of corrupt acts. 

Moreover, e-gov can contribute towards greater interoperability and integration of 

public services, which is likely to increase the probability of detecting a corrupt offi-

cial. Additionally, the open government and the open data initiatives can promote 

transparency and collaboration [20], contributing to the control of corruption. 

Several case studies argue that e-gov initiatives can be used to reduce corruption. A 

well-documented case is the OPEN system in the Seoul metropolitan area.2 Imple-

menting surveys to more than 11000 citizens and 2000 city officials, [10] concluded 

                                                           
2  “OPEN” is an acronym for the “Online Procedures Enhancement,” which consisted in a 

web-based service to transact civil applications for permits, registrations, procurements, 

contracts, and approvals, among other matters of service to citizens by the Seoul Metropoli-

tan Government and its district offices. 



that 49% of the citizens and 45% of the officials thought the initiative was helpful to 

reduce corruption. Survey methodologies were also used to conduct case studies in 

Ethiopia, Fiji and Bangladesh: [8], [23] and [24] concluded that e-gov can diminish 

corruption and improve the relationship between citizens and government. 

As mentioned before, empirical studies about the impact of e-gov on corruption us-

ing either cross country or panel samples are scarce, particularly those that use an 

independent variable that attempts to measure e-gov.3 [26] regressed the West’s e-gov 

efficiency index on the Corruption Perceptions Index reported by Transparency Inter-

national. They concluded that e-gov is positively correlated with better corruption 

outcomes. Using a panel of 149 countries, with 2 observations per country, [2] com-

bined a first-differences approach with instrumental variables. It argues that e-gov, 

measured by the Brown University index, positively affects the control of corruption, 

especially in non-OECD countries. Besides e-gov, media freedom and GDP per capi-

ta also turned out to positively influence the control of corruption. 

3 Data 

Our proxy for the development of e-gov in a given country is the UN E-Gov Devel-

opment Index (EGDI). This index is released biannually and is based both on the E-

Gov Surveys implemented by UNDESA and on secondary data from the International 

Telecommunications Union (ITU) and UNESCO. The most recent edition was in 

2016, with a coverage of 193 countries [32]. The EGDI is calculated as an arithmetic 

average of three sub-indexes: the Online Services Index (OSI), the Telecommunica-

tions Infrastructure Index (TII), and the Human Capital Index (HCI). 

The OSI is the sub-index that is more intrinsically related with e-gov, no matter the 

e-gov definition that we use, and therefore, receives particular attention in our analy-

sis. This variable is constructed based on a questionnaire, which seeks to evaluate 

several e-gov related features of each country’s national portal, as well as other gov-

ernmental portals, and websites of the ministries of education, labour, social services, 

health, finance and environment.4 The TII is based on data provided by ITU and 

measures the development of telecommunication infrastructures. The HCI is based on 

educational related indicators provided by the UNESCO. 

The dependent variable of our regressions is the Control of Corruption Index 

(CCI). The CCI is a variable from the Worldwide Governance Indicators (WGI), 

which proxies perceptions of the extent to which the public power is exercised for 

                                                           
3  [11] concluded that more access to information can contribute to reduce corruption. Howev-

er, the authors used the digital access index, as an independent variable. 
4  The evaluated features include online service delivery, whole of government approaches, 

open government data, multi-channel service delivery, e-participation mobile services, usage 

up-take, digital divide and innovative partnerships through the use of ICT. Both the availa-

bility of the e-tools and the easiness of the interaction are taken into account. See [32] for a 

detailed description of the methodology. 



private gain, (taking into account both grand and petty forms of corruption), and of 

the degree to which the state is captured by elites and private interests.5 

Besides the e-gov related indexes, other explanatory variables are included in our 

regression models. Regarding economic variables, we use the log of the GDP per 

capita (loggdp) and the degree of openness of the economy (openness). GDP is con-

sidered by several studies, e.g. [31], to be the strongest predictor of corruption. The 

degree of openness of the economy is measured by the sum of exports and imports 

over GDP. As more open economies are more exposed to external competition, we 

expect them to be more transparent and less corrupt [1]. We also take into account 

institutional factors. Following [9], we include in our set of independent variables the 

index of press freedom (pressfree) by the Reporters without Borders. Contrary to 

what happens for the other indexes, a higher value of pressfree signals a worse out-

come. Following [12], we admit that bureaucracy can influence corruption. Our proxy 

for the level of bureaucracy is the index of the Ease of Starting a Business (startbus), 

from the World Bank’s Doing Business Project. In this index, a higher score means 

that it is easier to start a business. Finally, we also take into account the World Bank’s 

income classification of the country. We do this because the e-gov’s impact on cor-

ruption may differ across income groups. High income countries have already a high 

score in the CCI and their margin for additional progress is small. Low income coun-

tries may not have a critical mass of infrastructures and human capital that allows 

them to benefit from e-gov. Table 1 illustrates the differences in the mean values of 

the variables included in the analysis, according to the four World Bank’s income 

classifications: low income (LI), lower middle income (LMI), upper middle income 

(UMI) and high income (HI). As can be seen from the table, higher income levels are 

associated with higher levels of e-gov, less corruption, more freedom of the press, less 

bureaucracy, and more open economies. 

Table 1. Main Variables' average by income level (2016)6 

 LI LMI UMI HI Overall 

EGDI 21.7 38.2 50.6 73.0 49.3 

OSI 20.6 36.9 45.1 70.0 46.4 

CCI 31.9 38.9 44.0 71.2 49.9 

Openness 65.2 76.4 83.7 117.2 89.4 

Pressfree 34.8 41.4 37.8 23.3 34.8 

Startbus 71.3 80.6 81.8 89.2 82.0 

 

A graphic inspection of the data allows us to visualize the relationship between e-gov 

and corruption. Figure 1 shows the correlation between EGDI (horizontal axis) and 

CCI (vertical axis), in 2016. There is clear evidence of a positive correlation between 

                                                           
5  For a detailed description of the methodology see [17]. 
6  Originally the EGDI and the OSI are defined in a scale from 0 to 1, whereas the CCI is in a 

scale from -2.5 to 2.5. To facilitate the interpretation of the regression coefficients and to 

have all indexes in a similar scale, we rescaled them from 0 to 100. 



the two variables. As expected, developed countries tend to appear in the upper part 

of the graph, where EGDI and CCI are both higher.  

 

Fig. 1. Correlation between CCI and EGDI in 2016. Country codes and a linear fit are included. 

4 Methodology 

Our empirical methodology can be divided into three main parts. In the first, we ana-

lyse the relationship between e-gov and corruption in the year of 2016. In the second 

one, we implement a panel data analysis. At last, we evaluate how the relationship 

between e-gov development and corruption varies across income groups. 

We start by estimating the model presented in equation (1) by OLS: 

 𝐶𝐶𝐼𝑖,2016 = 𝛽0 + 𝛽1. 𝐸𝐺𝑜𝑣𝑖,2016 + γ. 𝑋′𝑖,2015 + 𝑒𝑖,2016 (1) 

where CCI stands for the CCI of a given country i in 2016, and EGov represents the 

value of our main independent variables, either the EGDI or the OSI, in country i. X’ 

represents a vector of lagged control variables, γ the vector of coefficients associated 

with the control variables and e the error term. Vector X’ includes the following vari-

ables: openess, loggdp, pressfree, and startbus. 

Although our baseline OLS models are aligned with the corruption literature, we 

cannot exclude the possibility biasness in the estimators. Panel data techniques allow 

us to control for time and country level time-invariant effects, which may be a source 

of such biasness. Our panel covers the years of 2005, 2008, 2010, 2012, 2014 and 

2016. We start by testing if our results are robust to the First Differences (FD) ap-

proach. This method explores the variation in the variables within the time horizon of 

the panel [35]. In the FD regressions we compute the difference between the final and 

the initial value of each variable for each country. The final value is the value of 

2016, while the initial value is the value of 2005. Equation (2) represents our FD ap-

proach. 



 ∆𝐶𝐶𝐼𝑖 = 𝛼 + 𝛽1. ∆𝐸𝐺𝑜𝑣𝑖 + γ. ∆𝑋′𝑖 + ∆𝑒𝑖 (2) 

where ∆𝐶𝐶𝐼𝑖 = 𝐶𝐶𝐼𝑖,2016- 𝐶𝐶𝐼𝑖,2005,  ∆𝐸𝐺𝑜𝑣𝑖 = 𝐸𝐺𝑜𝑣𝑖,2016- 𝐸𝐺𝑜𝑣𝑖,2005, ∆𝑋′𝑖 = 

𝑋′𝑖,2016 - 𝑋′𝑖,2005 and ∆𝑒𝑖= 𝑒𝑖,2016 - 𝑒𝑖,2005. 

 We move forward by estimating Fixed Effects (FE) and Random Effects (RE) 

regressions, which can be represented by equation (3): 

 𝐶𝐶𝐼𝑖,𝑡 = 𝛽0 + 𝛽1𝐸𝐺𝑜𝑣𝑖,𝑡 + 𝛾. 𝑋′𝑖,2015 + 𝜆𝑡 + 𝜇𝑖 + 𝜀𝑡 (3) 

where, t represents the year. 𝜆𝑡 are time effects, which in our specification are cap-

tured by year dummy variables, and 𝜇𝑖 are country fixed or random effects depending 

on which model we use. After estimating our models using both FE and RE, we per-

form Hausman tests to evaluate which model is the most appropriate.7 In the FE and 

RE regressions we use a smaller set of control variables to avoid multicollinearity 

problems. High Variance Inflated Factors (VIF) were obtained in the loggdp and in 

the easestartbus variables.8 As multicolinearity can damage the statistical power of the 

analysis and the stability of the significance of the coefficients of the model, these 

variables were removed from the regressions. Therefore, in this case, our X’ vector is 

composed only by the lagged variables openness and pressfree. 

 Finally, we estimated separate regressions for the four World Bank’s income clas-

sifications. Countries’ different contexts must be taken into account when implement-

ing e-gov strategies [29]. As the EGDI and the OSI indexes evaluate the same features 

for the entire world, we may expect their impact on corruption to differ across groups 

of countries with different income levels. 

5 Results 

5.1 Cross Section Results 

We start by describing the estimation results obtained through the OLS method. Table 

2 reports these results. In column (1) the EGDI is the main explanatory variable, 

while in column (2) the OSI is used. 

As can be seen from table 2, the e-gov proxy variables, as well as the loggdp and 

the pressfree, are always statistically significant at the 1% significance level. The 

magnitude of the estimated impact of e-gov is higher when we use the EGDI than 

when the OSI, because EGDI includes not only OSI but also TII and HCI. This can be 

interpreted as follows: e-gov services are important to mitigate corruption, but their 

impact can be amplified by the quality of human capital and telecommunication infra-

structures. The OLS models predict that a one point increase in the EGDI is associat-

ed with an increase in the score of the corruption index of 0.27 points. The same in-

crease in the OSI is associated with an increase of 0.18 in the CCI. The estimated 

                                                           
7  When the test results in a negative chi-square value, the FE model is preferable. 
8  As we estimated regressions for different income groups, we must take into account the 

constant term. It give us the base levels of the CCI in different regions. Therefore, following 

[5], we also look at the uncentered VIF values when testing for multicollinearity. 



coefficient for loggdp is higher when we use the OSI than when we use the EGDI as 

explanatory variable. This can be explained by the fact that when we use the OSI the 

levels of the telecommunication infrastructures and human capital are removed from 

the model. Finally, Openess did not turn out as statistically significant and easestart-

bus was marginally significant in model (2). 

Table 2. OLS results. Notes: All models were estimated with a constant; Robust standard errors 

in parentheses; Statistical significance: *** p<0.01, ** p<0.05, * p<0.1 

 

Variables 

(1) (2) 

CCI CCI 

EGDI 0.269** 

 

 

(0.103) 

 OSI  0.182*** 

 

 (0.053) 

l.openess 0.023 0.030 

 

(0.019) (0.018) 

l.loggdp 4.683*** 5.560*** 

 

(1.388) (0.951) 

l.startbus 0.110 0.110* 

 

(0.067) (0.064) 

l.pressfree -0.416*** -0.437*** 

 

(0.067) (0.065) 

Observations 154 154 

Adj_r2 0.727 0.735 

5.2 Panel Results 

Panel data regressions allow to control for country and time-invariant factors. We test 

if our results are robust to FD and FE or RE estimations. Hausman tests revealed that, 

FE is preferable to RE. The results are reported in Table 3. The FD results are in col-

umns (1) and (2) and the FE results in columns (3) and (4). 

In general, the results presented in Table 3 are similar to those reported in Table 2. 

However, the magnitude of the estimated coefficients are now lower than those ob-

tained by OLS. The coefficients associated with the EGDI, the OSI and the pressfree 

variables have the same sign and are still statistically significant, but their magnitude 

is smaller. Once again the coefficients associated with the EGDI are higher than the 

coefficients associated with the OSI. The FD regression predicts that a one point in-

crease in the EGDI from 2005 to 2016 was associated with a 0.1 point increase in the 

CCI, while the same increase in the OSI, during the same period, was associated with 

a 0.07 point increase in the CCI. The FE estimator suggests that a one point increase 

in the EGDI is associated with an improvement of 0.071 in the CCI, while the same 

increase in the OSI is associated with a 0.04 points increase in the same variable. 

 



Table 3. First differences and fixed effects results. Notes: All models were estimated with a 

constant; Robust standard errors in parentheses; Statistical significance: *** p<0.01, ** p<0.05, 

* p<0.1 

  

Variables 

(1) (2) 

Variables 

(3) (4) 

∆CCI ∆CCI CCI CCI 

∆EGDI 0.104* 

 

EGDI 0.071**  

 

(0.059) 

 

 (0.031)  

∆OSI 

 

0.072** OSI  0.037** 

  

(0.030)   (0.016) 

∆openess 0.029 0.031 l.openess -0.001 -0.002 

 

(0.020) (0.020)  (0.011) (0.011) 

∆loggdp 10.955*** 10.520***    

 

(2.415) (2.401)    

∆startbus -0.010 -0.011    

 

(0.033) (0.032)    

∆pressfree -0.072* -0.070* l.pressfree -0.044*** -0.044*** 

 

(0.039) (0.039)  (0.016) (0.016) 

Method FD FD  FE FE 

# of countries 127 127  168 168 

Observations 127 127  950 950 

adj_r2 0.189 0.208 Overall_r2 0.644 0.549 

5.3 Results by Income Group 

Our final empirical exercise consists on evaluating the differences in the relationship 

between e-gov and corruption across different income groups. Table 4 reports the 

results obtained for the four levels of the World Bank’s income classification.9 

Table 4 shows that the EGDI variable is statistically significant in the LI and UMI 

groups of countries, while the OSI variable is only statistically significant in the UMI 

group of countries. This finding is consistent with the idea that it is necessary to 

achieve a critical level of telecommunications infrastructures and human capital be-

fore starting to benefits from e-gov. It also suggests that the significance of the EGDI 

coefficient in the LI countries relies largely on the components of this index other 

than the OSI. In turn, the UMI countries appear to be already in a level of human capi-

tal and infrastructure development that allows them to extract benefits from govern-

mental online services. In the regressions for the HI countries none of the variables 

that proxy the level of e-gov development turned out to be statistically significant. 

High income countries already exhibit very high levels in the CCI, and additional 

                                                           
9  For parsimonious reasons, in this table we do not report the standard deviations of the coef-

ficients neither the coefficients of the lagged control variables openness and pressfree. 

These results will be provided by the authors upon request. 



improvements are harder. They also have high levels in the EGDI/OSI, and apparently 

additional improvements in the latter do not influence the CCI. 

Table 4. Fixed and Random Effects results by income groups of countries. Notes: All models 

were estimated with time dummies for the years of our panel: 2008, 2010, 2012, 2014 and 2016 

(2005 is the base category); Statistical significance: *** p<0.01, ** p<0.05, * p<0.1 

  (1) (2) (3) (4) (5) (6) (7) (8) 

 

CCI CCI CCI CCI CCI CCI CCI CCI 

Group LI LMI UMI HI LI LMI UMI HI 

EGDI 0.26** 0.08 0.12*** 0.02 

    OSI 

    

0.10 0.04 0.07*** 0.01 

𝛽0 30.0*** 31.8*** 39.7*** 71.0*** 33.4*** 33.6*** 41.9*** 71.4*** 

Model RE RE RE FE FE RE RE FE 

#Country 29 45 47 47 29 45 47 47 

Obs 159 257 262 272 159 257 262 272 

r2  0.157 0.173 0.228 0.059 0.225 0.18 0.209 0.054 

6 Conclusion 

Some countries have been successful in achieving prosperity, while some remain poor 

and shackled by corruption. Corruption undermines investment and innovation, which 

are essential to growth. Institutional features are important to understand why there 

are differences among countries and why some of them seem to be unable to over-

come this trap. New mechanisms aimed for controlling corruption have been devel-

oped worldwide. Digital government tools are nowadays among the most popular 

ones. They can promote transparency, accountability, and better access to infor-

mation. Our results clearly indicate that higher levels of e-gov are associated with 

better corruption outcomes, even when controlling for classical corruption predictors, 

such as GDP per capita, press freedom or bureaucracy. Our results are robust to 

methods that control for time effects or time invariant country characteristics. How-

ever, other sources of endogeneity or omitted variable bias are still a possibility. 

A key contribute of our analysis is that the relationship between digital government 

and corruption varies across income groups. Our results indicate that policy makers 

from the least developed countries should not look to e-gov as an ultimate solution to 

fight corruption. First, they should invest in infrastructures and human capital, to 

guarantee that e-gov services are accessible and the population is literate enough to 

use them. On the other hand, the upper middle income countries seem to be the ones 

that can fully exploit the development of e-gov as a key tool for fighting corruption. 

The relationship between e-gov and corruption is a hot topic in the e-gov field. 

With this paper, we show that the investment in ICT tools and their inclusion in gov-

ernmental bodies could be an effective mechanism to fight corruption. As our meas-

ure of e-gov is very broad, future research could focus on different dimensions of 

electronic government (e.g. open government), to assess which ones are more helpful 



to improve corruption outcomes. Future research could always focus on other 

measures of corruption (e.g.: Corruption Perceptions Index) and use instrumental 

variables estimators in order to control for endogeneity. 
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