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This study aims to analyze the effect of digitalization on government effectiveness in developing and developed countries. It uses a panel methodology with data from 138 countries between 2006 and 2016. The results suggest that a government's use of information and communication technologies (ICT) improves its effectiveness in both developing and developed countries.

However, this effect is stronger in developed than in developing countries. Moreover, we find that the effect of aggregate ICT use by individuals, businesses, and government on overall government effectiveness is greater than that of individual use by each individually. The results are robust after several tests (reverse causality, dynamic effect, sensitivity analysis, heterogeneities, and alternative measurements). These results highlight the fact that governments could fully benefit from digitalization by adopting policies that promote access to and use of ICT at all levels of the economy, that is, the government itself, businesses, and individuals.

Introduction

The economic literature shows that governance is a key factor in economic growth, poverty reduction, and economic development [START_REF] Khan | Governance, growth and poverty reduction[END_REF][START_REF] Kaufmann | Governance matters VIII: Aggregate and individual governance indicators 1996-2008[END_REF][START_REF] Kaufmann | Growth without governance [with Comments[END_REF][START_REF] Scully | The institutional framework and economic development[END_REF][START_REF] Barro | Determinants of economic growth: A cross-country empirical study[END_REF][START_REF] Knack | Institutions and economic performance: cross-country tests using alternative institutional measures[END_REF][START_REF] Mauro | Corruption and growth[END_REF]. However, if governance is so important for economic development, then the question of how to foster effective governance arises. In this sense, [START_REF] Montes | Fiscal transparency, government effectiveness and government spending efficiency: Some international evidence based on panel data approach[END_REF], [START_REF] Garcia-Sanchez | Determinants of government effectiveness[END_REF], [START_REF] Adsera | Are you being served? Political accountability and quality of government[END_REF], and [START_REF] Al-Marhubi | The determinants of governance: A cross-country analysis[END_REF] analyzed the determinants of government effectiveness. These studies reveal a set of factors that are important in explaining the effectiveness of a government. These include natural resources, per capita income, population, and political and social conditions. However, digitalization is an essential factor of good governance. [START_REF] Effah | Institutional barriers to digitalization of government budgeting in developing countries: A case study of Ghana[END_REF] and [START_REF] Janssen | Lean government and platform-based governance-Doing more with less[END_REF] define digitalization as the transition from a traditional management of procedures, bureaucracy, and paperwork to management via digital platforms. [START_REF] Irani | Learning lessons from evaluating eGovernment: Reflective case experiences that support transformational government[END_REF] argued that digitalization represents an advanced level of e-government procedures, which allows governments to improve their effectiveness and efficiency. More broadly, digital transformation or digitalization is the integration and promotion of information and communication technologies (ICT) in daily activities. Thus, many researchers argue that the use of ICT by companies, public administrations, and individuals promotes productivity gains [START_REF] Brambilla | Investment in ICT, productivity, and labor demand: the case of Argentina[END_REF][START_REF] Colombo | ICT services and small businesses' productivity gains: An analysis of the adoption of broadband Internet technology[END_REF][START_REF] Dedrick | Information technology and productivity in developed and developing countries[END_REF]. For example, for several years many public administrations have been offering services that can be accessed from a telephone or a computer, which allows them to better manage their tasks and improve the quality of their service offer, as well as to improve the well-being of citizens. This trend is part of the digitalization of public administration. It would therefore be meaningless to talk about governance today without mentioning the role of digital transformation.

There are several ways in which digitalization can promote government effectiveness. First, it facilitates internal and external collaboration between different segments of administration [START_REF] Islam | Tradition Meets Modernity-Learning from Start-ups as a Chance to Create Digital Innovation in Corporations[END_REF]. For example, the transmission and treatment of documents and reports can be performed instantaneously, whereas in a non-digitalized context, it will require a longer transmission time with risks of loss. Second, digitalizing offers a higher storage capacity for documents and archives, allowing more effective facility of action insofar as the storage remains centralized [START_REF] Fichman | Digital innovation as a fundamental and powerful concept in the information systems curriculum[END_REF]. Third, digitalization allows the administration to improve and facilitate its interaction and engagement with individuals and companies while modernizing, thereby promoting transparency, democracy, and freedom of action [START_REF] Falk | The promise of digital government[END_REF]. Furthermore, since the 2000s, ICT has taken an important place in the lives of individuals as well as in the functioning of different economies [START_REF] Evangelista | The economic impact of digital technologies in Europe[END_REF][START_REF] Van Reenen | The economic impact of ICT[END_REF][START_REF] Davison | Technology leapfrogging in developing countries-an inevitable luxury?[END_REF]. This could be due to the diversity of services offered and their usefulness to its users, including individuals, enterprises, and public administrations. Through mobile phones, tablets, the Internet, and social media, the way citizens interact with each other and their administrations, and the way they take part in their country's governance, has changed significantly [START_REF] Smorgunov | Government as a Platform: Critics of a Technocratic Culture of Public Governance in Digital Era[END_REF][START_REF] Bird | Technology and taxation in developing countries: From hand to mouse[END_REF][START_REF] Fleming | Information and communication technologies (ICTs) and democracy development in the South: Potential and current reality[END_REF]. Governments are realizing the power and key roles of ICTs, in general, in advancing and transforming the public sector and improving the quality of public service delivery and governance [START_REF] Cordella | A public value perspective for ICT enabled public sector reforms: A theoretical reflection[END_REF][START_REF] Ndou | E-Government for developing countries: opportunities and challenges[END_REF][START_REF] Davison | Technology leapfrogging in developing countries-an inevitable luxury?[END_REF]. In this regard, the United Nations (UN) encourages the development of e-government for accountable, effective, efficient, and equitable delivery of public services to all citizens. The UN argues that this enhances public confidence and ensures a transparent, participatory, and collaborative development process.

Digital transformation in the mode of governance is topical in public debates, among researchers and in international institutions such as the UN, the World Bank (WB), and regional institutions.

Most of the existing studies on this issue focus on the link between ICTs and corruption or transparency [START_REF] Bhattacherjee | The effects of ICT use and ICT Laws on corruption: A general deterrence theory perspective[END_REF][START_REF] Sturges | Corruption, transparency and a role for ICT[END_REF]. [START_REF] Dobrolyubova | Digitalization and Effective Government: What Is the Cause and What Is the Effect?[END_REF] find that there is a positive correlation between government digitalization and the quality of public administration in 19 European and Central Asian countries. Others are more interested in the effect of the Internet on corruption [START_REF] Kanyam | The mobile phone revolution: have mobile phones and the internet reduced corruption in Sub-Saharan Africa[END_REF][START_REF] Elbahnasawy | E-government, internet adoption, and corruption: an empirical investigation[END_REF]. Nevertheless, it is important to note that ICT is not limited to the Internet. [START_REF] Chen | Relating e-government development to government effectiveness and control of corruption: a cluster analysis[END_REF] used cluster analysis to assess the relationship between e-government and government effectiveness.

Furthermore, some studies have addressed the effect of ICTs on trust between citizens and the government [START_REF] Guriev | 3g internet and confidence in government[END_REF][START_REF] Porumbescu | Linking public sector social media and e-government website use to trust in government[END_REF][START_REF] Gracia | Rebuilding public trust in government administrations through e-government actions[END_REF][START_REF] Parent | Building citizen trust through e-government[END_REF].

However, the primary objective of public administration digitalization is not to increase citizens' trust, but rather to increase the supply of public services, to encourage citizen participation in decision-making, and to facilitate access to public management information. It is the achievement of these objectives that will build and increase trust in government. As such, [START_REF] Welch | Linking citizen satisfaction with e-government and trust in government[END_REF] find that the use of online services increases citizens' satisfaction, which in turn increases their trust in government. [START_REF] Tolbert | The effects of e-government on trust and confidence in government[END_REF] explain that the effect of e-government on trust in government is through improved interactions with citizens and perceived responsiveness.

Given the existing literature, the objective of this paper is, with a more exhaustive measure of digitalization, to study the effect of digitalization on government effectiveness using data on 138 developing and developed countries over the period 2006 to 2016. This study contributes to the literature on government effectiveness in several ways. First, it investigates the effect of digitalization on government effectiveness, providing an empirical analysis of the influence of digital transformation on governance, which differs from the approach used by [START_REF] Dobrolyubova | Digitalization and Effective Government: What Is the Cause and What Is the Effect?[END_REF]. 1 Second, unlike many studies on digitalization, it uses a different measure of digitalization extracted from Global Information Technology Reports (GITR). This index is a comprehensive measure of digital transformation, considering several variables related to ICT access and use. The advantage of using an index that includes many indicators is that it captures all digitalization dimensions and makes the index more exhaustive. In fact, the GITR allows for measures of digitalization according to the use that is made of it. This allows us to capture government usage, which is more appropriate for assessing the effect of ICTs on government effectiveness. In addition, unlike [START_REF] Dobrolyubova | Digitalization and Effective Government: What Is the Cause and What Is the Effect?[END_REF], 2 the government ICT usage from GITR takes into consideration aspects such as the importance of ICT to government vision of the future, government prioritization and its success in ICT promotion, which makes this index more relevant. Third, there are heterogeneities according to several factors regarding digitalization and governance.

Using the panel fixed-effects methodology, we find that digitalization improves the effectiveness of government. Moreover, this effect is greater in developed countries. Moreover, the overall use of ICT affects government effectiveness more than individual, business, or government usage separately. These results are robust to alternative measures of digitalization, additional control variables, and endogeneity concerns.

The remainder of this paper proceeds as follows. In Section 2, the data and identification strategies are described. The main results are presented in section 3. Section 4 focuses on further 1 To analyze the effect of government digitalization on the quality of governance, [START_REF] Dobrolyubova | Digitalization and Effective Government: What Is the Cause and What Is the Effect?[END_REF] first performed a correlation test and then a Granger causality test. The limitations of this approach are that, first, correlation does not necessarily explain the existence of an effect or causality. This is confirmed by the causality test carried out by the author, which shows an absence of causality between digitalization and the quality of governance. Correlation measures the strength of the link between the variables. Furthermore, Granger causality does not test for a true cause-and-effect relationship; it tests the order of arrival of one variable relative to another in the time series. Thus, Granger causality does not necessarily imply a causal relationship in the real sense. Finally, although these two methods allow the identification of a possible correlation as well as a causal link, it is impossible to determine the extent of the effect of a factor on another. Therefore, despite having the same objective as our study, this study is limited by the methodologies used. 2 It should also be noted that [START_REF] Dobrolyubova | Digitalization and Effective Government: What Is the Cause and What Is the Effect?[END_REF] also consider the government digitalization, using Egovernment development, Online Service, and E-participation indexes, along with the proportion of citizens using the Internet to submit completed forms via government websites.

analysis and robustness checks of the results. Finally, in Section 5, we present our conclusions and the policy implications.

Data and methodology

Variables and data description

To assess the effect of digitalization on government effectiveness, this study uses data from 138 countries, including 88 developing (low-income countries, lower-middle-income countries, and upper-middle-income countries) and 50 developed (high-income countries) countries based on the World Bank income group for 2019-2020 3 over 11 years from 2006 to 2016. The dependent variable is government effectiveness according to the Worldwide Governance Indicators (WGI), and the main explanatory variable is the government use of ICT collected from the Global Information Technology Report (GITR). 4 The time period and countries were chosen based on the availability of digitalization and government effectiveness data. Following the existing literature on the determinants of government effectiveness [START_REF] Duho | Determinants and convergence of government effectiveness in Africa and Asia[END_REF][START_REF] Montes | Corruption: what are the effects on government effectiveness? Empirical evidence considering developed and developing countries[END_REF]Garcia-Sanchez & Cuadrado-Ballesteros, 2016, 2013;[START_REF] Porta | The quality of government[END_REF], a set of control variables (GDP per capita, population size, stability, and absence of violence) are applied.

The institutional variables used in this study are taken from the International Country Risk Guide (ICRG) and the WGI, while the other variables are mainly from the World Development Index 2020 (WDI).

Government effectiveness: According to [START_REF] Kraay | The worldwide governance indicators: methodology and analytical issues[END_REF], it refers to the perception of the quality of public services, the quality of the civil service and its degree of independence from political pressure, the quality of policy formulation and implementation, and finally, the credibility of the government's commitment to these policies. The values of the indicator range from -2.5 to 2.5 (-2.5 meaning the country is very ineffective, while 2.5 meaning it is very effective).

ICT usage: ICT usage is a subindex of the network readiness index (NRI) from the GITR. The NRI measures the ability of countries to profit from ICTs to increase their competitiveness and well-being, but also the trends in innovation in recent years. The NRI is an indicator composed mainly of four subindexes (the environment for ICT, the readiness of a society to use ICT, the 3 A list of countries with income group is provided in Appendix A. 4 Dutta et al. (2007, 2008, 2009, 2010, 2011, 2012, 2015, 2016) ; Bilbao-Osorio et al. (2013[START_REF] Elbahnasawy | E-government, internet adoption, and corruption: an empirical investigation[END_REF]. The report was published with a one-year delay before 2012. However, from 2012 onwards, each report covers the year of its publication. Because of the lack of data for 2011, we have estimated it by using the average of 2010 and 2012.

actual use of all key stakeholders, and, finally, the impacts that ICT generates in the economy and society). Each subindex is composed of pillars constructed using indicators. The ICT usage subindex includes the individual, government, and business usage pillars. 5 The indexes,' subindexes,' and pillar's values are ranked from 0 to 7, with 7 being the best score. This study focuses on the pillars of ICT use by governments. The research hypothesis is that the use of ICT by the government has a positive effect on its effectiveness.

GDP per capita: This is the ratio of annual gross domestic product divided by the number of inhabitants at midyear. It is used to capture the level of development of a country and its wealth.

The more developed a country is, the more effective the government appears to be. Moreover, development tends to be accompanied by greater involvement in public management. Therefore, it is reasonable to expect a positive effect of GDP per capita on government effectiveness.

Total population:

The total population estimates the number of people living legally in the territory of a country in the middle year. A large population means that more people are satisfied through the provision of public goods and services, and more work for the government. In addition, it will be difficult for it to take individual preferences into account when adjusting the supply of public goods and services. Therefore, it may be difficult for it to satisfy an abundant population. Otherwise, when the population increases, the government will find it difficult to be effective. Nevertheless, large populations can motivate policymakers to improve the supply and quality of services and simplify procedures, which will improve their effectiveness. Therefore, it is not evident to anticipate this variable effect on government effectiveness.

Political Stability and Absence of Violence/Terrorism: It reflects the degree of stability and the absence of insecurity and violence in a country. Indeed, in a country plagued by violence and instability, development efforts are doomed to fail. [START_REF] Adsera | Are you being served? Political accountability and quality of government[END_REF] also argue that the ineffectiveness of government increases with political instability. Therefore, the priority will be to create a climate of peace and stability. Political stability and peace are prerequisites for economic development. It is only under such conditions that the government can be economically effective.

Therefore, this variable is expected to have a positive effect on the effectiveness of a government.6 

Representation of information

Figure 1 shows the evolution and level of government effectiveness for developed and developing countries during the research period. This indicates that government effectiveness is negative in developing countries. In contrast, in developed countries, the level of effectiveness is better when the index is greater than zero. The graph also indicates that the gap between government effectiveness in developed and developing countries is remarkably high. However, this gap tends to narrow over time as the level of effectiveness in developing countries gradually improves.

Figure 1: Average effectiveness by country group

Source: Author construction with WGI data

The descriptive analysis also showed that the level of effectiveness is a matter of development.

The high-income countries had the highest effectiveness scores. On average, these countries have an effectiveness index of 1.75, while they are negative for countries in other groups ( -0.116, -0.563, and -0.823, respectively).

Regarding digitalization, a trend graph of ICT use and its sub-indices was constructed (Figure 2).

In general, the overall use of ICT and its sub-indexes is increasing. However, government and business ICT use was higher in the early years of the study. In recent years individual use has exceeded business and government use.

When analyzing government ICT usage by income group, we found that digitalization correlates to income level. Indeed, we observe that the higher the income level, the higher the average ICT usage score. In fact, the average score is 4.57 for high-income countries, 3.64 for upper-middle income countries, while it is 3.43 and 3.21 respectively for lower-middle and low-income countries, respectively. 

Identification strategy

To assess the effect of ICT usage on government effectiveness in developed and developing countries, a panel model with fixed effects was specified. The model is presented in equation (eq.1) below, where GEE is government effectiveness. In the right size, ICT it indicates government digitalization for country i in year t. In addition, , , X it , and refer to countryand time-fixed effects, set of control variables, and error term, respectively. Moreover, is the constant term of the model and represents the coefficient of ICT usage.

(eq.1)

Empirical results

Table 1 presents the impact of digitalization on government effectiveness. In column 1, we estimated the effect using only the government's use of ICT as an explanatory variable. The results show a positive and significant effect of digitalization on government effectiveness at the one percent level. However, this specification suffers from an omission variable bias. We then iterated the model using additional explanatory variables that may affect government effectiveness based on the literature. The random-effects results in column 2 show a positive effect of digitalization on government effectiveness. Nevertheless, since each country has its own individual characteristics that may or may not influence the predictors, we added country fixed effects to control for this. In addition, we applied the time-fixed effect. The effect of digitalization on government effectiveness remains positive and significant at the conventional level (columns 3 & 4).

To choose the best estimation strategy, we proceeded with specification tests. First, the Hausman specification test [START_REF] Hausman | Specification tests in econometrics[END_REF] allowed us to determine the appropriate model by comparing the random effects model (column 2) and the fixed effects model (column 3). Second, for the time fixed effects (columns 4 & 5), we used a parametric test for time-fixed effects to determine whether it is necessary to consider the time-fixed effects.

The probability of the Hausman specification test (Prob > chi2 = 0.0000) was less than one percent. Therefore, the null hypothesis of no correlation between errors and regressors is rejected. The fixed-effect model is preferred over the random-effect model. The time fixed effects test is a joint test that assesses whether the dummy variables for all years are equal to zero.

If they are zero, the time fixed effect is not required; otherwise, they are relevant to the model.

The probability value (Prob > F = 0.0069) of the test was below the conventional levels.

Therefore, H0 is rejected, and we cannot confirm that the year dummies are jointly equal to zero.

Therefore, the time-fixed effect is preferred 7 and we retain the specifications in column 5 which includes country and time-fixed effects.

The results in column 5 indicate that, on average, for the countries in the sample, an increase in digitalization level by one point leads to an improvement of government effectiveness by 0.1 points. These results can be explained by the fact that digitalization facilitates access to certain public services as well as the interaction between citizens and the government. Moreover, by enabling good management of tasks and the acceleration of procedures, digitalization can save time, considerably reduce costs, and therefore improve effectiveness.

7 See Torres-Reyna. ( 2007) for more details about the Hausman test and the time fixed effect test.

The coefficient of political stability and absence of violence and/or terrorism is positive and significant at the one percent level. This indicates that stability and the absence of violence are determinants of a government's effectiveness. The results show that if stability increases by one point, government effectiveness will be improved by approximately 0.093-points. We also found that GDP per capita positively and significantly influenced government effectiveness. An increase in GDP per capita of one percent is associated with an improvement in effectiveness of 0.0021 points.8 GDP per capita is generally used as a measure of a country's level of development and economic stability. Economic stability allows for a better selection of public administration staff and the sustainability of good government policies and practices (García-Sánchez et al. 2016 and [START_REF] Lee | Government effectiveness in comparative perspective[END_REF]. Furthermore, it can be expected that citizens with higher incomes will be less dependent on public services (such as health, education, social aid). Therefore, these services will be more oriented towards low-income citizens. These factors can be sources of improvement in the level of effectiveness of public administrations and/or government effectiveness. As for the total population, the effect is not significant. Since the sample includes developing and developed countries, one would assume that a specific group drives the positive and significant effect of digitalization. In addition, it would be interesting to explore heterogeneity by level of development (as measured by income level).

Therefore, we have split the sample into two groups: developing and developed countries. The results are shown in Table 2.

For both developing (column 1) and developed (column 2) countries, the results suggest that digitalization has a positive and significant impact on government effectiveness. However, the effect is larger in developed countries than in developing countries. Several factors may explain this result. In fact, partial digitalization and an institutional culture of paperwork are common in developing countries [START_REF] Effah | Institutional barriers to digitalization of government budgeting in developing countries: A case study of Ghana[END_REF][START_REF] Wiredu | Information systems innovation in public organisations: an institutional perspective[END_REF][START_REF] Schuppan | E-Government in developing countries: Experiences from sub-Saharan Africa[END_REF]. This may limit their ability to benefit fully from the effects of digitalization. Furthermore, developed countries have more experience with digitalization. In addition, there is the issue of human capital for digitalization, which is less qualified in developing countries. 

Further analysis

Addressing reverse causality issue

First, a possible reverse causal effect between digitalization and government effectiveness was suspected. Here, we assume that digitalization impacts government effectiveness. On the other hand, an effective government will tend to increase the use of ICT to provide online services or improve its effectiveness and service quality. This is a source of reverse causality and, therefore, endogeneity. To deal with this potential reverse causality, following [START_REF] Datta | Telecommunications and economic growth: a panel data approach[END_REF], we estimated one, and then two lags in the digitalization variable.

Table 3 presents the results with lags in government ICT usage. The effect of digitalization on government effectiveness remains positive and significant at the conventional level. According to [START_REF] Datta | Telecommunications and economic growth: a panel data approach[END_REF], this means that the impact of digitalization on government effectiveness is not only due to two-way causality. This result also shows that the effect of the level of digitalization in a given year can extend over several more years. Second, reverse causality could arise from wealth and the absence of political violence and/or terrorism. Indeed, an effective government is expected to be able to avoid political crises and social tensions and enable wealth creation. In addition, government efficiency is expected to improve the supply and quality of healthcare services. This could lead to a decrease in mortality rates (infant, maternal, and total) and an increase in life expectancy, thus affecting the population size. Therefore, we assumed a possible endogeneity for all control variables and to addresses this endogeneity issue, we utilized a two-step system GMM [START_REF] Blundell | Initial conditions and moment restrictions in dynamic panel data models[END_REF]. 9 The collapse option was applied to overcome instrument proliferation bias [START_REF] Roodman | How to do xtabond2: An introduction to difference and system GMM in Stata[END_REF]. To correct the finite sample bias, we used [START_REF] Windmeijer | A finite sample correction for the variance of linear efficient two-step GMM estimators[END_REF] standard errors.

Third, government effectiveness also tends to be persistent, since the country's current effectiveness may depend on the previous year's effectiveness. If this consideration is not taken into account, the regressions may suffer from the serious problem of a lack of relevant explanatory variables. Therefore, in line with the literature on the dynamic model, we included the one-period lagged value of the dependent variable as an explanatory variable to deal with the potential dynamic issue of government effectiveness. Therefore, the model can be written as follows:

(eq.2)

The results of the GMM estimation are presented in Table 4. The AR(2) and the Hansen test pvalues support the validity of the results as the p-values are higher than all conventional levels.

Furthermore, the high and significant coefficient on the lagged dependent variable validates the relevance of the specified system GMM model and confirms that government effectiveness is persistent. This result suggests the existence of a dynamic in government effectiveness.

Therefore, a given government's effectiveness level can be explained by that of previous years. As for the effect of digitalization, it remains positive and significant at the conventional level (Table 4, columns 1 to 3). 

Sensitivity analysis

To test the sensitivity of the results, we added more variables to explain government effectiveness. They are education, control of corruption, the rule of law, representation and accountability, regulatory quality, stability, government size, and the proportion of women in parliament. 10 After adding these new variables (Table 5, columns 1 to 9), the effect of digitalization on government effectiveness remains positive and significant at the one percent level, confirming the robustness of the results. Regarding additional variables, the results suggest that better control of corruption, rule of law, regulatory quality (columns 2 to 4), and government stability (column 6) all improve government effectiveness. The effect of these variables on government effectiveness was positive and significant. This indicates that the quality of institutions is an important contributor to the explanation of government effectiveness. As for education (column 1), voice and accountability (column 5), the size of government, and the proportion of women in parliament (columns 8 and 9), their effects on government effectiveness are not significant at conventional levels.

In addition, greater natural resource revenue negatively impacted government effectiveness (column 7). This negative effect of natural resources on government effectiveness is consistent with the results of [START_REF] Isham | The varieties of resource experience: natural resource export structures and the political economy of economic growth[END_REF], [START_REF] Bulte | Resource intensity, institutions, and development[END_REF], and Sala-i- Martin and Subramanian (2003). This can be explained by the "natural resource curse." Indeed, [START_REF] Clark | Petro-politics in Congo[END_REF] and [START_REF] Gause | Regional influences on experiments in political liberalization in the Arab world[END_REF] explained that governments, through revenues from natural resources, can finance security in order to undermine people's aspirations for quality government institutions and services.

Following [START_REF] Busse | The resource curse revisited: governance and natural resources[END_REF], the negative effect of resource revenues can also be explained mainly through three channels. First, with abundant resource revenues, the government will tend to tax taxpayers less than necessary. Second, resource revenues can be used to ease tensions and sow corruption among the population. Finally, these funds can be used to prevent the creation of pressure groups that defend the rights of the population. Thus, without pressure groups or with a repressed population, aspirations for democracy, governance, and quality institutions will be undermined. In addition, a low-taxed population will have a low demand for international quality and public goods. In addition to these explanations, abundant natural resource revenues can be wasteful through excessive, inappropriate, inefficient, and ineffective spending.11 

Heterogeneity

We also performed heterogeneity analyses to test whether the effect of digitalization on government effectiveness differs across geographic regions or effectiveness levels. For this purpose, we divided the database into sub-samples according to each country's continent 12 or government effectiveness score.

By geographic region

In this section, we analyze the effect of digitalization by geographical group. The results displayed in Table 6 show that digitalization positively and significantly affects government effectiveness in African (column 1), Asian, and European countries (columns 3 and 4). However, the effect is not significant for American countries, although it is positive (column 3). 13 The coefficient is highest for European countries (column 4), suggesting that European countries benefit most from digitization. 14 12 For African and European countries, the geographical grouping has been assigned according to the football confederation to which they are affiliated. This allows to easily classify countries that straddle two continents or belong to a region different from their continent. There are two countries in Oceania (namely Australia and New Zealand) that are not considered in this heterogeneity analysis due to the small number of observations. However, the result does not change if they are added to the group of Asian countries. 13 When disaggregating South and North American countries, the effect remains positive and non-significant for North American countries (there are 15 countries and islands, including the USA and Canada), while it becomes significant for South American countries. Therefore, it is likely that the non-significant effect comes from North American countries. 14 We perform an additional geographic analysis based on the WB region groups. The results are presented in the Appendix C

By level of effectiveness

To constitute the effectiveness subgroups, we calculated the average effectiveness rate per country. Next, this value was compared to the median effectiveness value of the entire sample.

Countries with an average effectiveness below the median are considered the least effective; otherwise, they are effective.

The results in Table 7 suggest that government effectiveness is positively and significantly affected by digitalization, regardless of the level of effectiveness. The results imply that an additional increase in digitalization of one unit has an average impact on government effectiveness of 0.048 for the least effective group (column 1) and 0.145 for the most effective group (column 2). This result is explained by the same reasons as for developed and developing countries (i.e., experience, technological advancement, and quality of human capital in ICT are higher in developed countries) because the group of least effective countries is mostly composed of developing countries. 

Additional ICT usage Indexes

While there is evidence that government digitalization has a positive effect on government effectiveness, this effect appears to be only partial. Indeed, ICT use by the government alone could only affect its internal effectiveness, particularly in terms of management and current activities. However, the use of ICT by other actors, such as individuals and businesses, can also improve government effectiveness. For example, suppose that the government makes it possible for individuals to conduct their administrative procedures online to reduce delays and ease procedures. However, some individuals do not use this alternative or do not have access to a connection device or the Internet and prefer physical procedures. Therefore, we believe that this is only possible if everyone (government, business, and individuals) have access to and use ICT.

To investigate this question, we evaluate the effect of ICT use by individuals, businesses, and the entire society on the effectiveness of the government.

The results displayed in Table 8 suggest that use of ICT by individuals (column 1), businesses (column 2), and overall (column 3) increases government effectiveness. In addition, the effect of ICT use in society is higher, with a coefficient of 0.166, while that of business use is 0.04, and that of individual use is 0.065 (note that the coefficient of government use is around 0.1). This underlines the importance of facilitating access to ICT for all and promoting their use to make the most of digitalization. The effects of these variables on government effectiveness for both developed and developing countries were also compared. The impact is still positive and significant for both groups, except for business usage in developed countries. This result supports the baseline results, as the effect is larger in developed countries than in developing countries. The effect of overall usage remains higher for each group, suggesting that it is more helpful in promoting digitalization at all levels.15 

Alternative measurements

We now consider alternative measures of digitalization according to the E-Government Development Index (EGDI) from the United Nations e-Government Survey. The EGDI is a composite indicator that consists of the online services index, telecommunications index, and human capital index. The e-participation index is also considered. 16 These indices are equally weighted and cover a wide range of topics relevant to e-government.17 The results displayed in Table 9, columns 1 to 3, show that all considered indicators positively and significantly affect government effectiveness. They suggest that the increase in government effectiveness following ICT usage does not change with the ICT measures. The results for both groups are presented in Appendices E.1 and E.2. They reveal that e-government, e-participation, and online services positively affect government effectiveness. Nevertheless, this effect is not significant for developing countries. 18

Conclusion

This study investigates the impact of digitalization on government effectiveness using panel data methodology. It considered a dataset of 88 developing and 50 developed countries from 2006 to 2016. The results suggest that digitalization has a significant and positive effect on government effectiveness. This effect is greater for developed countries than for developing countries. This effect is more important when considering the overall use of ICT. It remains relevant when sensitivity to several political, institutional, and macroeconomic conditions is tested.

Furthermore, it appears that the average effect by geographical group remains significant and positive, apart from the American countries where the effect is non-significant.

The findings of this study highlight how country governments can improve their effectiveness through digital transformation, especially in developing countries. In addition, to reap the full benefits of digitalization, they should adopt policies that would promote the use of ICT at all levels of the economy, that is, the government itself, businesses, and individuals. These policies should focus more on increasing the coverage of ICT and the Internet among the population and in all sectors of activity. This could include building and improving the technological infrastructure, particularly in developing countries. They should also adopt policy reforms to modernize public administration. Furthermore, they could offer more online services and dematerialize most administrative procedures as much as possible. They should also promote engagement and collaboration through participatory governance via ICT. Beyond all these policy recommendations, there is a need for a strong political will from policymakers to promote digitalization and to be more effective.

18 Several reasons may explain this effect in developing countries. First, most of these countries are in the beginning stages of using these services (e-government, e-services, and e-participation), therefore it takes time for users to adapt and take full advantage of them. Furthermore, Jacobin et al. ( 2019) and Brun et al. (2019) explain that experience matters in the use of digital services. Second, the implementation of these services needs to be supported by policies to promote and sustain them, and thus by political will. Third, most developing countries face either technical difficulties and/or user reluctance. Thus, even if the services exist, the expected effects will not be achieved. Finally, [START_REF] Dobrolyubova | Is Russia ready for digital transformation?[END_REF] argue that the insignificant effect of EGID indices can be explained by the fact that in addition to not reflecting the actual level of digitalization, they do not capture all dimensions of digitalization.
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Table 1 : Effect of digitalization on government effectiveness

 1 

		1	2	3	4	5
	Dependent variable: Government effectiveness				
	government ICT usage	0.1239*** 0.0749*** 0.0750*** 0.1095*** 0.1004***
		(0.0149) (0.0147) (0.0152) (0.0182) (0.0187)
	Political Stability and Absence of Violence/Terrorism		0.1096*** 0.0963*** 0.0978*** 0.0928***
			(0.0301)	(0.0303)	(0.0308)	(0.0296)
	log (GDP per capita)		0.3927*** 0.2260*** 0.4166*** 0.2109**
			(0.0326)	(0.0812)	(0.0332)	(0.0861)
	log (Total population)		-0.0256	-0.1619	-0.0053	-0.1681
			(0.0247)	(0.1592)	(0.0242)	(0.1999)
	Country fixed effect	No	No	Yes	No	Yes
	Time fixed effect	No	No	No	Yes	Yes
	No. of Obs.	1437	1437	1437	1437	1437
	No. of countries	138	138	138	138	138
	R-Squared	0.69	0.78	0.16	0.79	0.18
	Note:					

Robust standard errors in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01

  

Table 2 : Effect of digitalization on government effectiveness by income groups

 2 

	1	2
	Developed	Developing
	Countries	Countries

Note: Robust standard errors in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01

  

Table 3 : Effect of digitalization on the effectiveness with lags in digitalization

 3 

		Full sample	Developed countries	Developing countries
		1	2	3	4	5	6
	Dependent variable: Government effectiveness				
	government ICT usage (t-1) 0.065***		0.089***		0.033**	
		(0.019)		(0.031)		(0.015)	
	government ICT usage (t-2)		0.047**		0.060*		0.026
			(0.020)		(0.033)		(0.026)
	pve	0.097*** 0.099***	0.114**	0.110*	0.097*** 0.101***
		(0.032)	(0.035)	(0.054)	(0.057)	(0.015) (0.038)
	lngdp	0.260*** 0.341***	0.320*	0.436**	0.276*** 0.311***
		(0.088)	(0.091)	(0.187)	(0.210)	(0.063) (0.103)
						-	
	lnPop	-0.218	-0.269	0.023	-0.049	0.683*** -0.639**
		(0.226)	(0.203)	(0.308)	(0.302)	(0.126) (0.252)
	No. of Obs.	1308	1174	495	446	813	728
	No. of group	138	138	50	50		88
	R-Squared	0.150	0.151	0.116	0.099	0.206	0.206
	Note: Robust standard errors in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01		

Table 4 : Two-step system GMM estimation results 1 Full sample 2 Developed countries 3 Developing countries Dependent variable: Government effectiveness

 4 

	Government effectiveness (t-1)	0.832***	0.819***	0.812***
		(0.034)	(0.085)	(0.051)
	Government ICT usage	0.039**	0.054*	0.047*
		(0.019)	(0.029)	(0.025)
	Political Stability and Absence of Violence/Terrorism	0.098***	0.078*	0.072**
		(0.022)	(0.040)	(0.028)
	Log (GDP per capita)	0.045***	0.054	0.042***
		(0.014)	(0.039)	(0.012)

Table 5 : Sensitivity analysis

 5 

	1	2	3	4	5	6	7	8	9

Note: Robust standard errors in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01

Table 6 : Geographical heterogeneity

 6 

	1	2	3	4
	Africa	America	Asia	Europa

Robust standard errors in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01

  

Table 7 : Heterogeneity by effectiveness level 1 Low effectiveness 2 High effectiveness Dependent variable: Government effectiveness

 7 

	Government ICT usage	0.0484*	0.1447***
		(0.0254)	(0.0239)
	Political Stability and Absence of Violence/Terrorism	0.0731**	0.1685***
		(0.0322)	(0.0489)
	log (GDP per capita)	0.2474**	0.2415**
		(0.1211)	(0.1189)
	log (Total population)	-0.6167**	-0.0765
		(0.2332)	(0.2449)
	Country fixed effect	Yes	Yes
	Time fixed effect	Yes	Yes
	No. of Obs.	702	735
	No. of countries	70	68
	R-Squared	0.20	0.23
	Note: Robust standard errors in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01

Table 8 : Effect of other type of ICT usage on government effectiveness

 8 

	1	2	3

Robust standard errors in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01

  

Table 9 : Alternative digitalization indexes effect on government effectiveness

 9 

	1	2	3

Note: Robust standard errors in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01

  

Appendix B.1 presents the ICT variables uses for each usage sub-index.

Appendix B.2 presents definitions and sources of all variables used in this study, while Appendix B.3 gives summary statistics.

Here, the interpretation is done considering that the variable is taken in logarithm. An increase of the explanatory variable of 1% leads to a variation of the explanatory variable of units.

We also consider digitalization and the lag of dependent variables as endogenous in the system GMM.

To capture the size of government, the final consumption of government relative to GDP Is used, while the proportion of women in parliament is used to capture the gender composition of government.

For more details on the literature on the effect of natural resources on the quality of governance and institutions, see[START_REF] Busse | The resource curse revisited: governance and natural resources[END_REF].

The results are displays in appendix D.1 and D.2, for developed and developing countries, respectively.

A definition of these indicators is given in appendix B.2.

As EGDI is available over two years, we replaced data for gap year by the mean of the year after and the year before.
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Appendices

Government effectiveness

Perceptions of the quality of public services, the quality of the civil service and the degree of its independence from political pressures, the quality of policy formulation and implementation, and the credibility of the government's commitment to such policies.

Worldwide Governance Indicators (WGI) by World Bank

Political Stability and Absence of Violence/Terrorism

Perceptions of the likelihood that the government will be destabilized or overthrown by unconstitutional or violent means, including politically motivated violence and terrorism.

Voice and Accountability

Perceptions of the extent to which a country's citizens can participate in selecting their government, as well as freedom of expression, freedom of association, and a free media."

Regulatory Quality "Perceptions of the ability of the government to formulate and implement sound policies and regulations that permit and promote private sector development.

Rule of Law

Perceptions 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

Perceptions 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.

Government Stability

The assessment is both an evaluation of the government's ability to carry out its programmed(s) as declared and its ability to stay in office.

the International Country Risk Guide (ICRG)

GDP per capita (constant 2010 USD)

GDP per capita is the gross domestic product divided by the mid-year population. It is used to measure a country's level of wealth, and also its level of development.

World Development Indicators (WDI)

Population, total It represents all residents regardless of their legal status or citizenship, estimated at mid-year.

Government size

They include all current expenditure by the general government on purchasing goods and services and compensation of employees. They also include most national defense and security expenditure but exclude general government military expenditure.

Women in parliament

It measures the percentage of parliamentary seats held by women in a single or lower house.

School enrolment, secondary (% gross) Ratio of total enrolment, regardless of age, to the population of the age group that officially corresponds to the level of education shown.

Total Resource Revenue (% GDP)

Tax revenues from natural resources The International Centre for Tax and Development (ICTD)

E-Government Index

The E-Government Development Index presents the state of E-Government Development of the United Nations Member States.

Along with an assessment of the website development patterns in a country, the E-Government Development index incorporates the access characteristics, such as the infrastructure and educational levels, to reflect how a country is using information technologies to promote access and inclusion of its people. UN E-Government Survey 2020 -United Nations

E-Participation Index

The e-Participation Index (EPI) focuses on the use of online services to facilitate the provision of information by governments to citizens (e-information Sharing), interaction with stakeholders (e-Consultation), and participation in decision-making processes (e-Decision-making).

Online Service Index

The Online Services Index assesses the availability and the quality of online government service delivery.

ICT usage (overall)

Assesses the level of ICT adoption by a society's main stakeholders: government, businesses, and individuals.

Global Information Technology Report (GITR)

Individual ICT usage

Measures the extend of selected ICTs diffusion among a country's population. It takes into account social networks uses

Business ICT usage

Captures the extent to which businesses in a country use the internet for business-to-business (B2B) and business-to-consumer (B2C) operations and their efforts to integrate ICTs in their operations. It also includes internet uses for Business-to-government operations.

Government ICT usage

Assesses the leadership and success of the government in developing and implementing strategies for ICT development, as well as in using ICTs, as measured by the availability and quality of online government services

Source: Author construction with data from GITR, ICTD, ICRG, WDI, WGI, and UN