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Abstract 

Previous papers that have attempted to analyze the determinant factors of the implementation of e-government present 
serious limitations owing to multicollinearity and endogeneity problems. 

In this line, the aim of this paper is to analyze the factors which promote the development of the electronic 
administration in the national governments of 192 countries worldwide by simultaneous equations in order to overcome 
the cited problems. 

Our findings emphasize that there is a bidirectional relation between government effectiveness and the sophisticated 
online presence of the administration. Surprisingly, countries with higher economic and political resources available do 
not necessarily show greater e-government development than others. 
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1. Introduction 

E-government is one of several reforms undertaken by public administrations in order to increase the transparency of 
public bodies (Pina et al., 2009) and citizen participation (Justice et al., 2006). At the same time, it is meant to improve 
efficiency and achieve significant cost reductions derived from the use of new and more efficient technologies (Kim, 
2007; Tolbert et al., 2008). 

Previous studies oriented to the analysis of the explanatory factors of e-government development present several 
divergences in relation to the determinants of the level of sophistication of the online presence of public administrations 
(West, 2000, 2001, 2002, 2003 and 2004; Laswad et al., 2005; Caba et al., 2005; Torres et al., 2005; Torres et al., 2006; 
Pina et al., 2007; Pina et al., 2009; Caba et al., 2008; Cárcaba and García, 2008; Gandía and Archidona, 2008). 

These divergences may be caused by the multicollinearity (Note 1) and endogeneity (Note 2) problems. In this sense, a 
few papers (e.g., Srivastava and Teo, 2007; Singh et al, 2007) have attempted to solve these limitations by partial least 
squares estimation. However, this methodology is more suitable for categorical variables than for the numerical 
variables present in these studies. 
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Thus, the main aim this paper is to seek the determinants of e-government development using a suitable methodology, 
concretely simultaneous equations, in order to avoid the above-mentioned limitations. 

With this goal in mind, we adopt the explanatory framework proposed by Moon and Norris (2005), a broader one than 
that of Srivastava and Teo (2007), in which the level of e-government development is explained by institutional 
characteristics, government capacity and managerial innovation orientation. 

Owing to the reduced number of studies focused exclusively on the analysis of the socioeconomic determinants of 
e-government development in the national public administrations (e.g., La Porte et al., 2002; Siau and Long, 2006; Kim, 
2007), and owing to the advantages derived from the consideration of different geographical contexts, this study 
analyzes the determinants of e-government sophistication in the national administration of 192 countries worldwide. 

Our findings show the existence of endogeneity problems between government effectiveness and digital administration. 
In addition, the results indicate that the development of digital administration is strongly linked to several institutional 
and democratic characteristics. 

2. E-Government, Government Effectiveness and Institutional Characteristics: Research Hypotheses 

Moon and Norris (2005) proposed an explanatory theoretical framework for e-government in which its adoption is 
determined by (i) an institutional variable, (ii) government capacity, and (iii) a managerial innovation orientation. 

Firstly, institutional characteristics comprise the size of the government and the external pressures or demands for 
electronic-administration. These factors describe the technical and organizational environment that is strongly linked to 
the socioeconomic and cultural features of the population (Brudney and Selden, 1995; Moon and Norris, 2005). 

In general, large governments are more likely to adopt e-government than small ones because they operate under greater 
pressure to find alternative ways to provide public services (Moon and Norris, 2005; Weare et al., 1999; Musso et al., 
2000; West, 2001).  

In addition, the external demands are also directly linked to the economic (Christiaens, 1999; Laswad et al., 2005; Siau 
and Long, 2006 and 2009; Kim, 2007; Tolbert et al., 2008) and cultural status of the population (Mossberger et al., 2006; 
Kim, 2007; Gandía and Archidona, 2008; Tolbert et al., 2008) as well as to the Internet diffusion proxy for technological 
capability (Kim, 2007; Tolbert et al., 2008).  

According to previous statements, we have established the following hypothesis: 

H1: Institutional characteristics positively influence the development of e-government. 

However, there are serious collinearity problems among these factors, because the country’s economic performance 
determines the cultural level of the population as well as the capacity for buying computers or technological devices and 
for accessing the Internet. Consequently, we have set up the second hypothesis of this study: 

H2: Economic performance positively influences a country’s cultural and technological capacities. 

Secondly, government capacity reflects the economic and political resources available. As Moon and de Leon (2001) 
describe and Moon and Norris (2005) show, economic capacity is a resource-push-perspective, given that they have 
more resources available and a greater ability to generate other relevant ways to cover e-government development costs.  

Politics plays an important role in public sector innovation and in e-government development. Several authors argue that 
the political stability necessary to implement the innovations proposed in an electoral program can significantly affect 
the development of the digital administration. Furthermore, the political competition and the possible benefits from an 
electronic administration can also influence its evolution (Tolbert et al., 2008; Cárcaba and García, 2008). According to 
these arguments, the third hypothesis has been established: 

H3: Government capacity positively influences the development of e-government. 

Finally, the managerial innovation orientation is a relevant factor to take into account in technological innovation 
processes. More concretely, the managerial innovation orientation captures the “institutional intention” (Moon and 
Norris, 2005), which can be defined as the level of government effort needed to reform the old bureaucracy towards a 
new public management. Hence, the governments oriented towards increasing efficiency and citizens satisfaction are 
more interested in developing e-government (Moon and Norris, 2005). Consequently, the following hypothesis has been 
formulated:  

H4: Managerial innovation orientation positively influences the development of e-government. 

However, La Porte (2005) observed the reverse relation. In other words, improvement in effectiveness is caused by more 
openness in web operations, but not the contrary. Thus, it also seems necessary to specify the following hypothesis: 
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H5: The development of e-government positively influences managerial innovation orientation. 

In this vein, politics plays an important role in public sector innovation and in e-government development. The dominant 
party affiliation of a legislative body can affect its development because contrary ideologies may defend different 
electronic administration styles. According to several authors, such as Ni and Bretschneider (2007), it can initially be 
thought that governments with a right-wing ideology tend to carry out programs or activities of a notably economic 
nature and they introduce public sector reforms, whereas those with other types of ideologies tend to concentrate on 
social policies more frequently. In this respect, we have established the last hypothesis of this study: 

H6: A conservative political tendency of the ruling party positively influences government effectiveness and the 
development of e-government. 

3. Methodology 

3.1. Population and Sample 

In order to achieve our research goals and for the reasons that we have synthesized in the Introduction section, we 
selected most countries worldwide as our target population.  

The sample used refers to the 192 countries selected by the United Nations for the elaboration of the E-Government 
Survey 2008. The necessary information for the creation of the proposed variables was obtained from the World 
Handbook 2007 available on the CIA website (www.cia.gov). 

3.2. Variables  

The variable used to measure e-government development corresponds to the Web Measurement Index 2008, drawn up 
by the United Nations Organization in 2007. It is a numerical variable that identifies the levels of sophistication of a 
specific country’s web presence, taking into consideration the development of infrastructure, presentation and access to 
contents, business reengineering, data management, security and citizen-customer management. It is represented by E-G. 

In relation to institutional characteristics, we selected (i) public sector employees (SIZE) as an indicator of government 
size; (ii) Gross Domestic Product per capita (GDP) as economic wealth; (iii) Adult Literacy (AL), and the ratio of 
Internet per 100 users (INT) to represent cultural and technological capabilities. In order to explain variables AL and 
INT, additionally, we introduced three dummies that identify the basic industry of the country (agriculture, industry and 
services).  

According to La Porte et al. (2002), economic institutional capacity is measured by the government expenditure relative 
to gross domestic product (Egdp). The variable STA, the percentage of votes achieved by the ruling political party in the 
last presidential elections, and PP, the number of political parties that are represented in the national Parliament, identify 
political capacity. 

For government effectiveness, according to several authors such as La Porte (2005), the most suitable are the following 
World Bank Governance Indicators: 

 Government effectiveness (GE). This encompasses certain issues such as the quality of public service provision, the 
quality of the bureaucracy, the competence of civil servants, the independence of the Civil Service from political 
pressures and the credibility of the government’s commitment to policies (Kaufmann et al., 2008). 

 Voice and accountability (VA). This points to the extent to which citizens can participate in the election of 
governments, media independence, etc. 

 Political stability (PS). Perceptions of likelihood that the government will be destabilized, that insecurity will affect 
citizen’s selection of governments. 

 Control of corruption (CC). Perceptions of corruption about payments to get things done, political leader’s actions, 
etc. 

In order to represent political ideology, we use the dummy CONSER, a variable that takes the value 1 if the governing 
party shows a conservative ideology and 0, otherwise.  

3.3. Analysis Technique  

Based upon the variables selected to test the proposed hypotheses, we have defined the following models: 

E-Gi = β0 + ∑4
i=1 βiIchi + ∑3

i=1 ∂iGCi + ∑4
i=1 μiMIOi + μ1CONSERi + εi                                     (1) 

ALi = β0 + ∑4
i=1 βiIchi + εi                                                                                                               (2) 

IPi β0 + ∑4
i=1 βiIchi + εi                                                                                                              (3) 
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GE = β0 + β1E-Gi + ∑3
i=1 αiIchi + ∑3

i=1 ∂iGCi + ∑3
i=1 μiMIOi + μ1CONSERi + εi                                               (4) 

where, 

Ich are the variables proposed to define the institutional characteristics in each country: SIZE, GDP, AL, INT, AGRI, 
INDU, SERV. 

GC are the variables which reflect the government’s economic and political capacity: Egdp, STA and PP.  

MIO are the variables which represent the managerial innovation orientation: GE, VA, PS, CC.  

i represents the countries considerate in the sample. 

Models (1) to (4) have been estimated empirically through simultaneous equations, given the endogeneity and 
collinearity problems.  

4. Results of the Empirical Analysis  

4.1. Previous Descriptive Analysis 

Table 1 shows the correlations among the proposed variables. We can observe the correlations are high, which suggests 
the endogeneity and multicollinearity problems that we cited.  

<Table 1 about here> 

4.2. Results of the Simultaneous Equations  

The findings from the four dependency models estimated by simultaneous equations are shown in Table 2.  

<Table 2 about here> 

Model 1, oriented to evidence the determinants of e-government development, has an explanatory power of 99.60% for a 
confidence level of 99% (p-value < 0.01). 

Six variables, SIZE, AL, GE, VA, CC and PS are statistically relevant for a confidence level of 99%, except the last 
variable (PS), which is significant at 95% (0.01 < p-value < 0.05). SIZE has a negative effect, and the other five 
variables have a positive impact on e-government development. 

The rest of the variables also present a direct relation with the dependent variable E-G, except in the case of STA, for 
which the relation is inverse. However, none of them are relevant from the statistical point of view.  

In relation to institutional characteristics, the only significant variables are SIZE and AL with a negative and positive 
impact on E-G, respectively. These results indicate that the effect of the institutional determinants on the e-government 
development is quite reduced, so we partially accept the hypothesis H. Specifically, they indicate that small public 
administrations in countries with a more literate population have more pressure to development e-government. 

All of the variables that were designed to test the influence of government capacities on the sophistication of 
e-government are non-relevant in the analysis. Therefore, we cannot accept the hypothesis H3.  

In contrast, all the factors proposed for representing managerial innovation orientation have a relevant positive impact 
on the dependent variable E-G, as we expected. Since government effectiveness has a direct impact on e-government 
development, hypothesis H4 may be accepted.  

These affirmations cannot be extended to a conservative political ideology and thus hypothesis H6 must be partially 
rejected. 

Models 2 and 3 those are oriented to avoid collinearity problems between institutional characteristics, showed that the 
factors adult literate and internet penetration have been explained by the type of sectors that are predominant in the 
country. In this sense, countries in which agriculture is the most important sector exhibit lower levels of cultural and 
technological capabilities. In contrast, where the predominant sector is services, the above relation is inverse. Moreover, 
Internet penetration is explained by gross domestic product as well. Regarding these results, the hypothesis H2 may be 
accepted. 

Model 4, estimated to avoid problems of endogeneity between e-government development and government effectiveness, 
has an explanatory power of 91.92% for a confidence level of 99%. 

Five variables, SIZE, E-G, AL, VA and CC, have a positive impact on government effectiveness for a confidence level of 
99%, except SIZE, whose effect is negative. 

In this respect, the positive effect of e-government development, E-G, on government effectiveness allows us to accept 
the hypothesis H5.  
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Again, a conservative political ideology does not influence government effectiveness so we cannot accept the hypothesis 
H6.  

5. Discussion of Results 

Regarding the problems mentioned above, that this paper has made an attempt to overcome, we have evidenced the 
existence of a bidirectional relation between e-government development and administration effectiveness. This evidence 
is conflicting with the findings of La Porte (2005), who obtained only a significant direct impact of the latter factor on 
the former. 

In relation to collinearity problems, our results suggest that in the analysis of e-government development variables that 
represent the level of a population’s culture and technological capabilities without introducing their economic level 
should be considered, since this last factor explains the previous ones. 

Focusing on the determinant factors of the development of a digital administration, the findings evidence the significant 
role played by institutional characteristics and the managerial innovation orientation. In contrast, the public body 
capacity does not have any influence on this process.  

In relation to institutional characteristics, in line with Kim (2007) and Tolbert et al. (2008), we have detected that a 
higher level of development of e-government is strongly linked to the external demands of people with higher levels of 
literacy skills, while the insignificant effect of technological development confirms the results of some papers as for 
example Pina et al. (2007), Kim (2007) and Gandía and Archidona (2008).  

Government size has a negative influence on electronic administration development, in contrast to other studies (Pina et 
al., 2009; Gandía and Archidona, 2008). In this sense, other papers as García Sánchez and Prado-Lorenzo (2008) and 
Prado-Lorenzo and García-Sánchez (2006, 2009) have shown that larger administrations present several problems in the 
implementation of different innovations due to their complex organization. 

In relation to managerial innovation orientation, better governance in terms of effectiveness and ethics is necessary, as 
well as an environment of political stability and significant civil liberties. Similar results have been found by a few 
previous papers, such as Kamarck (2004) and Kim (2007). 

Regarding government capacity, and in respect to economic capacity, our results are quite different from the opinion 
posited by American public managers in Coursey and Norris’ (2008) survey. However, they are similar to the results of 
La Porte et al. (2002) for worldwide countries, Pina et al. (2009) for European municipalities and Tolbert et al. (2008) 
for US states. Relating to political capacity, our findings are related to Laswad et al. (2005), who conclude that it is not a 
statistically relevant factor for New Zealand municipalities. Moreover, as Gandía and Archidona (2008) showed for 
Spanish municipalities, we have not detected a significant relation between the economic and political institutional 
capacity and the level of development of websites of national administrations independently of their economic status. 
These results are particularly surprising, because the availability of these kinds of resources notably influences the 
implementation of reforms in public administration (UNPAN, 2007). 

Political factors do not have any impact on dependent variables, and concretely, on the electronic administration 
development. This means that national governments around the world are widely concerned about the need for fostering 
an electronic administration. This backing can be seen in the political programs from different ideologies, which means 
that it can be developed without delay due to a lack of political stability or the existence of economic problems.  

6. Conclusions 

In this paper we have tried to establish the determinants of the level of development of national administrations’ 
websites from 192 countries, using a more suitable econometric methodology.  

The results reveal that the sophistication of the electronic administration runs parallel to the existence of a higher 
cultural status of the population as well as an evolution toward ethical and stable democracies. Furthermore, we have 
detected an absence of any relation between the economic and political capacity of central government and the level of 
technological innovation in its online presence. 

Methodologically, we tested the existence of a bidirectional relation between e-government development and 
administration effectiveness. This new evidence means that in future studies researchers should consider the endogeneity 
problem by means of more sophisticated dependence models as simultaneous equations or instrumental variables. 

In relation to collinearity problems, our results suggest that it is necessary to consider variables that represent the level of 
a population’s culture and technological capabilities without introducing their economic level in the analysis of 
e-government development. 
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Regarding future lines of research, it would be interesting to undertake an analysis of the level of development of central 
governments’ websites with the aim of overcoming the metrical limitations of the UN e-government survey, thereby 
providing our findings with more robustness.  
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Notes 

Note 1. Singh et al. (2007) showed that Gross Domestic Product, a variable usually employed to identify the economic 
level of populations, determines the technological infrastructure, human quality and governance quality. Studies, in 
general, introduce all of these variables jointly. La Porte et al (2002) were the only authors to estimate stepwise 
dependence models in order to prevent this problem. 

Note 2. E.g., several authors affirm that the development of e-government involves a previous rationalization of the 
internal administrative processes and public services (Torres et al., 2005; Esteves and Rhoda, 2008), and thus 
incorporated variables representative of government effectiveness. On the other hand, La Porte (2005) observed 
that e-government is the factor that drives administration effectiveness. 
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Table 1. Bivariate correlations 

 

E-G: e-government development; SIZE: public employess; GDP: gross domestic product per capita; AL: adult literate; 
INT: internet per 100 users; Egdp: government expenditures relative to GDP; STA: percentage of votes achieved by the 
ruling political party in the last presidential elections; PP: the number of political parties that are represented in the 
national Parliament; GE: government effectiveness; VA: voice and accountability; PS: political stability; CC: control of 
corruption; CONSERV: variable that takes the value 1 if the governing party shows a conservative ideology and 0, 
otherwise; AGRI: dummy that identify if the agriculture sector is the predominant sector in the country; INDU: dummy 
that identify if the industry sector is the predominant sector in the country; SERV: dummy that identify if the services 
sector is the predominant sector in the country 
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Table 2. Simultaneous Equations 

 

E-G: e-government development; SIZE: public employees; GDP: gross domestic product per capita; AL: adult literate; 
INT: internet per 100 users; Egdp: government expenditures relative to GDP; STA: percentage of votes achieved by the 
ruling political party in the last presidential elections; PP: the number of political parties that are represented in the 
national Parliament; GE: government effectiveness; VA: voice and accountability; PS: political stability; CC: control of 
corruption; CONSERV: variable that takes the value 1 if the governing party shows a conservative ideology and 0, 
otherwise; AGRI: dummy that identifies whether the agriculture sector is the predominant sector in the country; INDU: 
dummy that identifies whether the industry sector is the predominant sector in the country; SERV: dummy that identifies 
whether the services sector is the predominant sector in the country. 


