Restriction of the official’s discretion competence as an anti-corruption tool

Veronika Linhartová
Abstract: As a possible tool for reducing opportunities for corrupt behavior of public officials in the public sector, a lot of studies have shown that this could be done through easy access to information for all citizens through the use of e-government. This paper analyzes the potential role of e-Government in reducing corruption by examining the impact of the use of e-Government on the level of corruption in 117 countries in the period 2003-2014. Used correlation and regression confirmed the possible reduction of the level of corruption in a country through the use of e-Government for economically developed countries, but for economically not so developed countries as well. A one percent increase of the use of e-Government led to reduction of the level of corruption by 0,12 % for the most economically developed countries. A one percent increase of the use of e-Government caused corruption reduction by 0,14 % for the least economically developed countries. Thus, in fact cannot be a panacea for fighting corruption in all countries, political regimes and government establishment, whereas, the use of e-Government should be considered as an opportunity to reduce corruption.
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Introduction
The studies that focused on the topic of corruption have shown that corruption discourages investments, reduces economic growth, changes the composition of government spending, undermines government efforts to reduce poverty and hampers the quality of life in rural and poor parts of the developing countries [1, 4, 7, 14]. These are the main reasons why governments of individual countries all over the world spend considerable financial and other resources to build an effective anti-corruption policy. One possible way to reduce corruption, especially in the public sector, may be reducing the interactions between officials and the public. This can be achieved by means of e-government. E-government can ensure not only providing more information to the public, but also remove the discretion of public officials [2, 9, 10].
The aim of this paper is to prove or disprove the relationship between the level of corruption and the degree of utilization of e-government in the country. The paper examines the relationship between changes in the use of e-government and changes in the level of corruption in selected group of countries.
1 Reducing the official´s discretion as a potential way to reduce the level of corruption

The issue of corruption has become a highly debated topic which troubles governments of countries but their citizens as well. Although corruption is not a new phenomenon, unambiguously and universally accepted definition of corruption does not exist yet. Different perceptions and understanding of corruption may be a possible barrier to prevent the establishment of a clear definition. A gift that someone considers as an expressing of gratitude, someone else considers as a bribe. The different perception of this concept led to create a lot of definitions. The World Bank created the most known definition. It defines corruption as an abuse of public office for private gain [3]. The mentioned definition of corruption is focused just on the abuse of public power. Somewhat the corruption in the private sector is neglected, but it also exists of course. However, most studies are focused on corruption in the public sector for one simple reason - the consequences of such abuse of public power hit the broad mass of taxpayers and the state in general. Corruption in the public sector can lead to increased public spending and reduce the amount of taxes collected, thereby increasing fiscal deficits and create macroeconomic instability [1, 8].
Some studies identified the potential role of E-government in reducing corruption. Torres, Pina, Acerate [15] studied the relationship between corruption and E-government and concluded that well-designed ICT policies can be effective in the fight against corruption. Shin and Eom [11], focus on bureaucratic professionalism factors and quality of the bureaucracy, also found that e-government has a positive effect on these variables. Following the above mentioned research Shim and Eom [12] examined the impact of ICT and social capital on corruption and confirmed that ICT has the potential to reduce unnecessary human intervention in the public processes, which reduces the need for corrupt behavior. Singh el al. used panel data from various sources for their research concluded that information and communication technologies are an effective tool to reduce corruption in the country. E-government reduces the scope for bribery, removing intermediary services and enabling citizens to settle their affairs themselves [13].
2 Methods and used variables
In order to verify the existence of a relationship between the level of corruption and the utilization rate of E-government, established indexes will be analyzed. Specifically, the Corruption Perception Index and the E-government Development Index will be used. Analyzed time series is the period from 2003 to 2014. This is the longest time series, which could be analyzed. 2003 was the first and 2014 was the last year of calculation of the E-government Development Index, the indicator of the level of E-government in a country. Eleven years’ time period is reasonable to capture effects of changes in the use of E-government on corruption.
The Corruption Perception Index (CPI) has been published by Transparency International (TI) since 1995. It is an index that is based on corruption perceptions of respondents, which are domestic and foreign entrepreneurs, analysts and representatives of the professional public in the evaluated countries. The index is published annually. The surveys contain questions aimed at public officials, bribery or kickbacks in public procurements. As a result, the CPI takes values in the interval from 0 to 100, where 0 is highly corrupt country and value of 100 indicates a country without corruption.
 The sample of examined countries is changed over time. For example the index of 1995 included 41 countries, and in the last survey in 2014, there were already 175 countries evaluated. [17].

The E-Government Development Index (EGDI) is used to estimate the level of E-government in a country. This measurement is based on a survey compiled in cooperation between United Nation´s Department of Economic and Social Affairs and Civic Resource Group, consulting firm providing technology solutions in the field of E-government. The EGDI reflects how a country uses an information technology to promote access and inclusion of her inhabitants. The Web Measure Index shows a general ability of governments to use E-government methods as a tool for information, communication, data transfer etc. The Telecommunication Infrastructure Index defines the IT capacity of the country. Finally, the Human Capital Index is based on measuring the level of human capital development in the country. EGDI has been published since 2003 and takes values in the interval <0; 1>, where 1 represents the high level of usage of E-government and a value of 0 means a low rate of application of E-government in public administration [19].
Verification of the relationship between E-government and corruption will be carried out by using a simple linear regression analysis and graphical models. The calculations will be conducted by using statistical software STATISTICA with the significance level 0,05. 
3 Analysis of the impact of E-government at the level of corruption in the country

Empirical evidence shows that corruption does not produce long-term economic stability of the country, because it distorts the priorities of government policy objectives, including monetary and fiscal policies [4, 6, 7, 8, 14]. Comparison of economic development of the country and the level of corruption perception refers to the world's poorest countries as the regions with the highest corrupt activity. These are mainly countries of the African continent, which in global comparisons are the last on the international rankings. In recognition of the significant differences in the evaluated group of 117 countries, not only in terms of the level of corruption and the use of ICT, but in general economic maturity, it is appropriate to analyze the potential impact of E-government on corruption among smaller and more homogeneous groups. As a criterion for dividing 117 countries into smaller units GDP/capita of the country in 2003 according to the World Bank data was used. Analyzed countries were divided into four numerically smaller groups of 29, respectively 30 countries.

Bag plot was used for graphical interpretation of the examined variables. This is a generalized two-dimensional graph, which serves the graphic interpretation of statistical data. Points in the graph represent a combination of dependent and independent variables of individual countries. Dark -blue area (i.e. Bag) contains 50% of surveyed countries (between the first and third quartile) and dark- blue square represents the median value of the examined countries. Light blue exterior bag contains other rated states that achieved different values than countries in the dark blue field, but are not outliers. Outside of this area there are outliers that are shown in the chart with small stars. Bag plot also shows other characteristics of data displayed as the country's position within the evaluated countries, as well as the relationship between the evaluated variables indicated by the orientation of the bag (positive slope of bag indicates a positive relationship between the evaluated variables and negative slope of bag suggests the negative relationship). Figure 1 shows bag plots of created four groups of countries that use the data from 2014. On the x-axis there is the EGDI in 2014 and on the y-axis there is the CPI in 2014.
Fig. 1: Bag plots 2014
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Source: author´s own processing according to [17, 19]
Bag plots of 2014 values achieved a positive slope in all groups of countries, which confirms a positive relationship between the variables. In all, bag plots illustrated several clusters of remote countries that are lagging behind in their group, both in terms of the use of E-government or the assessment of the extent of corruption. For example, in the group of countries with the lowest GDP/capita was a significant separation of Ghana from other countries of the group. Ghana recorded in the reporting period 2003-2014 the most significant progress in the use of E-government in public administration. In the analyzed years, Ghana reached the level of the index EGDI 0.241 in 2003 and 0.712 in 2014, which means an increase of 95% in the level of usage of E-government. In that country also the level of corruption was decreased by more than 45%. It is worth to mention also the development of the variables of Bangladesh, which recorded improving indicator of E-Government by almost 82% while improving the value of the indicator of corruption by 104%.
The following regression function was used to verify the relationship between the changes in the rates of induced change in E-government in the country: [10]
ΔCorruption = ( + ( * ΔE-government + ε ,                                  (1)
where ΔCorruption is the change of the Corruption Perception Index between 2003 and 2014, and ΔE-government is the change of the E-government Development Index in the same period.
Figure 3 is focused on how changes in the EGDI may affect changes in the CPI. Figure 3 shows the percentage change in the EGDI between 2003 and 2014 on the horizontal axis and the percentage change in the CPI between 2003 and 2014 on the vertical axis. This graph basically shows the evolution of the CPI and the EGDI during the sampling period. The linear regression line shows that not all countries with raised value of the EGDI recorded also simultaneously decrease of corruption. However, the linear regression line still has a slightly positive slope.
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Fig. 3: Linear regression model for variables change in years 2003-2014
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Source: author´s own processing according to [16, 17, 18, 19]
In countries with the highest GDP/capita for the period demonstrated that at constant conditions and other variables results in a one percent change in the index EGDI nearly 0.12% change in the CPI. In other words, improvement in the assessment of E-government in the country by 1%, leads to the improvement of corruption in the country by 0.12%. In contrast, the group of countries with the lowest GDP/capita for the reference period showed that a one percent change in the index EGDI has resulted in more than 0.14% change in the CPI. Thus improving the assessment of the level of E-government in the country was reflected in a better assessment of the extent of corruption in the country by 0.14%.
Conclusion
This paper examined the existence of relationship between corruption and E-government and tried to find an answer for the question, if changes in the exploitation of information technology lead to changes in the level of corruption in the country. In order to examine these relationships, defined hypothesis which truth was confirmed by empirical models were stated. It was found that the use of information technology and the development of E-government contribute to reducing the level of corruption in most of the countries.
The positive effect of E-government is not seen in all surveyed countries. Despite the increased level of usage of E-government, worsening the state of corruption was proved in some countries. This finding only confirms the well-known fact that there are many causes of corruption, corruption occurs in different areas of public administration and takes various forms. For this reason, it is not possible to find a simple recipe for fighting corruption, which would be effective in all countries worldwide from across the political arrangements or governmental arrangements in a country. However, we can say that the use of E-government as a tool for reducing opportunities for corruption in public administration is one of the good roads for reducing corruption among officials.
For the reporting period 2003-2014, it was found that there was a positive effect in economically most developed countries, but also in group of economically least developed countries. It has been shown that 1% percent increase in the index EGDI in the period caused reduced corruption (increase the value of the CPI) by 0.12% in first group of countries. 1% percent increase in the index EGDI in the period caused reduced corruption (increase the value of the CPI) by 0.14% in the group of countries with the lowest GDP/capita. The performed analysis of the impacts of E-government on the corruption in the country builds on existing studies (e.g. [5, 6, 10]) and confirms the possible reduction of corruption in the country through the use of E-government.

References
[1] Bhargava, V., Bolongaita, E., 2004. Challenging corruption in asia: case studies and a framework for action. Washington, DC: The International Bank for Reconstruction and Development/The World Bank. [online]. [cit. 2016-09-05]. Available from: https://openknowledge.worldbank.org/bitstream/handle/10986/15069/275800PAPER0Challenging0corruption.pdf?sequence=1 

[2] BHATNAGAR, S, 2003. Transparency and Corruption: Does E-Government Help? CHOGM 2003 Report, [online]. [cit. 2016-09-05]. Available from: http://unpan1.un.org/intradoc/groups/public/documents/unpan/unpan035963.pdf.

[3] Hellmann, J., Jones, G., Kaufmann, D., 2009. Seize the state, seize the day: State capture, corruption and influence in transition economies. [online]. [cit. 2016-09-05]. Available from: http://worldbank.org/wbi/governance.

[4] Jain, A. K., 2001. Corruption: A review. Journal of Economic Surveys, 15(1), 71-121. [online]. [cit. 2016-09-05]. Available from: http://dx.doi.org/10.1111/1467-6419.00133.

[5] KIM, C., 2007. A cross-national analysis of global E-government, Public Organization Review, vol. 7, n. 10:.317-329. Available from: http://dx.doi.org/10.1007/s11115-007-0040-5.

[6] KIMBRO, M., 2002. A cross-country empirical investigation of corruption and its relationship to economic, cultural, and monitoring institutions: an examination of the role of accounting and financial statements quality, Journal of Accounting, Auditing, and Finance vol. 17, n. 4:.325-349. [online]. [cit. 2016-09-02]. Available from: http://dx.doi.org/10.1177/0148558X0201700403.

[7] Mauro, P., 1995. Corruption and growth The Quarterly Journal of Economics, 110(3), 681-712. [online]. [cit. 2016-09-05]. Available from: http://dx.doi.org/10.2307/2946696.

[8] MAURO, P., 1997. Why Worry About Corruption?, IMF Economic Issues, Vol. 6, 19 p. ISBN 1-55775- 635-X.

[9] MISTRY, J.J., 2012. “The Role of eGovernance in mitigating corruption”, .Accounting and the Public Interest, vol. 12, n. 1: 137-159. [online]. [cit. 2016-09-02]. Available from: http://bit.ly/Yn2giX.

[10] Mistry, J. J., Jalal, A., 2012. An empirical analysis of relationship between e-government and corruption. The International Journal of Digital Accounting Research, 12, 145-176. [online]. [cit. 2016-09-05]. Available from: http://www.uhu.es/ijdar/10.4192/1577-8517-v12_6.pdf.

[11] Shim, D., Eom, T. H., 2008. E-government and anti-corruption: empirical analysis of international data. International Journal of Public Administration, 31(3), 298-316. [online]. [cit. 2016-09-03]. Available from: http://dx.doi.org/10.1080/01900690701590553.

[12] Shim, D., Eom, T. H., 2009. Anticorruption effects of information communication and technology (ICT) and social capital. International review of administrative sciences, 75(1), 99-116. 

[13] Singh, G., Pathak, R., Naz, R., Belwal, R., 2010. E-governance for improved public sector service delivery in india, ethiopia and fiji. International Journal of Public Sector Management, 23(3), 254-275. [online]. [cit. 2016-09-05]. Available from: http://www.emeraldinsight.com/journals.htm?issn=0951-3558.

[14] Tanzi, V., 1998. Corruption around the world: causes, consequences, scope and cures. International Monetary Fund, Working Paper 98/63, [online]. [cit. 2016-08-012]. Available from: http://www.imf.org/external/pubs/ft/wp/wp9863.pdf.

[15] Torres, L., Pina, V., Acerate, B., 2006. E-governance developments in european union cities: reshaping government’s relationship with citizens. Governance, 12(2), 277-302. [online]. [cit. 2016-09-03]. Available from: http://dx.doi.org/10.1111/j.1468-0491.2006.00315.x

[16] Transparency International, 2003. Corruption perceptions index 2003. [online]. [cit. 2016-09-03]. Available from: http://www.transparency.org/research/cpi/cpi_2003.

[17] Transparency International, 2014. Corruption perceptions index 2014. [online]. [cit. 2016-09-05]. Available from: http:// http://www.transparency.org/cpi2014/interactive/.

[18] United Nations, 2003. United Nations e-government survey 2003. [online]. [cit. 2016-09-05]. Available from: http:// http://unpan1.un.org/intradoc/groups/public/documents/un/unpan016066.pdf.

[19] United Nations, 2015. United Nations e-government survey 2014. [online]. [cit. 2016-09-05]. Available from: http://www.un.org/en/development/desa/publications/connecting-governments-to-citizens.html.

[20] VOLEJNÍKOVÁ, J., LINHARTOVÁ, V., 2014. Macro-economic Aspects of Corruption. 1. vyd. Saarbrücken: LAP Lambert Academic Publishing AG & Co. KG, ISBN 978-3-659-52992-4.
[21] World Bank, Data and research, [online]. [cit. 2016-09-05]. Available from: http://econ.worldbank.org/external/default/main?pagePK=64165259&piPK=64165421&theSitePK=469372&menuPK=64216926&entityID=000158349_20080908113828.
Contact Address

Ing. et Ing. Veronika Linhartová, Ph.D.

University of Pardubice, Faculty of economic and administration, Institute of economic science 

Studentská 84, 532 10 Pardubice, Czech Republic 

Email: veronika.linhartova@upce.cz

Phone number: +420 466 03 6126
Attachment
A list of surveyed countries in terms of GDP/capita:
1. Group of countries
Luxembourg, Norway, Iceland, Switzerland, Qatar, Ireland, Denmark, United States of America, United Arab Emirates, Sweden, Netherlands, United Kingdom, Finland, Austria, Belgium, Canada, Japan, Kuwait, Franc, Germany, Australia, Italy, Singapore, New Zealand, Spain, Cyprus, Greece, Israel, Portugal.

2. Group of countries

Slovenia, Bahrain, Czech Republic, Saudi Arabia, Trinidad and Tobago, Oman, Slovakia, Hungary, Estonia, Croatia ,Poland, Lithuania, Mexico, Chile, Latvia, Turkey, Argentina, Malaysi, Venezuela, South Africa, Lebanon, Russian Federation, Botswana, Uruguay, Mauritius, Brazil, Romania, Costa Rica, Panama, Jamaica.

3. Group of countries

Bulgaria, Cuba, Kazakhstan, Dominican Republic, Namibia, Serbi, Colombia, Tunisia, Belarus, Algeria, Ecuador, Bosnia and Herzegovina, Albania, Iran, Peru, Thailand, Jordan, Guatemala, Morocco, Ukrain, China, Congo, Angola, Armenia, Syrian Arab Republic, Azerbaijan, Paraguay, Honduras, Indonesia, Egypt.

4. Group of countries

Sri Lanka, Philippines, Nicaragua, Bolivia, Cameroon, Yemen, Republic of Moldova, Nigeria, Papua New Guinea, Senegal, India, Zambia, Viet Nam, Pakistan, Sudan, Kenya, Ghana, Kyrgyzstan, Zimbabwe, Mali, Bangladesh, United Republic of Tanzania, Sierra Leone, Uganda, Mozambique, Madagascar, Malawi, Ethiopia.
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� CPI was until year 2011 in the interval from 0 to 10. 
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