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FACTORSIMPACTING E-GOVERNMENT DEVELOPMENT

Keng Siau and Yuan Long
College of Business Administration
University of Nebraska—Lincoln
Lincoln, NE U.SA.
ksiau@unl.edu ylong@unlserve.unl.edu

Abstract

E-government is a way for governments to use new technol ogies such as the Internet to provide citizens with
more convenient access to government information and services, to improve the quality of services, and to
providegreater opportunitiesfor citizensto participateindemocraticinstitutionsand processes. Thisresearch
investigates factors impacting e-government development. Based on the growth theory and human capital
theory from the economics literature, we hypothesi ze that information and computer technology, and human
devel opment are two factors impacting e-gover nment development. The hypotheses were empirically tested
using secondary data from the United Nations and the United Nations Devel opment Programme. The results
support thetwo hypotheses. Further analysiswasal so carried out to compare countrieswith low, medium, and
high human devel opment levels.

Keywords: E-government development, Web presence, growth theory, human capital theory

I ntroduction

With the advancement of communication (including both wired and wireless) as well as computer technologiesin recent years,
e-government has attracted increasing interest from both researchers and practitioners. E-government presents a way for
governments to utilize al kinds of information and communication technologies, to facilitate the daily administration of
government, and to provide better services to citizens and businesses, as well as other government agents. The evolvement of
e-government provides extensive opportunities for citizens to participate in democratic institutions and political processes.

There are four magjor areas of e-government development: government-to-customer (G2C), government-to-business (G2B),
government-to-government (G2G), and government-to-employee (G2E). Figure 1 clarifiesthe objectives and activities (possible
projects or functionalities) of each of the four areas.

Among thesefour areas, G2C and G2E involveinteraction and cooperation between government and individuals, while G2B and
G2G address the interaction between government and organizations. Moreover, G2C and G2B represent the external interaction
and collaboration between government and outside institutions, while G2E and G2G involve the internal interaction and
cooperation between government and government employees, aswell as between governments at different levelsand at different
locations. Figure 2 features the overall framework of the e-government.

With successful implementation, e-government has the potential to make valuable and highly effective connections between
government and citizens (G2C), businesses (G2B), employees (G2E), and other governments (G2G).

However, the concept of e-government and research on e-government are still in their infancies. Little published research has
been conducted on the determi nants of e-government devel opment from across-national perspective. Most of theexisting research
examinese-governmentsof aspecific region, such asmunicipalitiesof the United States (Hol zer and Melistski 2003; Kaylor 2001;
Public Sphere Information Group 2002; ), states within the United States itself (McNeal et. al. 2003), or specific countries such
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as Scotland, Africa, and Australia (Heeks 2002; Li 2003; Teicher and Dow 2002). Using secondary datafrom the United Nations
(2003) and the United Nations Development Programme (2003), this paper investigates factors impacting e-government
evolvement.

The rest of the paper is organized as follows: The next section provides a literature review on the e-government stage model,
which serves as a basis for e-government development measurement. Growth theory and human capital theory, which serve as
the theoretical foundation for this research, are discussed and the research questions and hypotheses are also presented. The
research methodol ogy isdescribed and theresearchresultsare presented. Theresultsand future research directionsare discussed.
The last section concludes the paper and highlights the contribution of this research.

Literature Review

Stage models are important as they depict the stages of development. Figure 3 illustrates the UN’ s five-stage model. The UN’s
model covers the stages a government may experience during the e-government evolvement. Moreover, thismodel was utilized
as aguideline to evaluate e-government development by examining the presence or absence of online servicesin each stage. In
this research, the data is based on the UN’ s five-stage model.

Asthe figure shows, thereisa*“jump” or “leap” between each of the stages. The primary purpose of the first three stagesisto
automate and digitalize the processes, while the objective of the last two stages aims at transforming government services,
reorganizing theinternal operational processes, and reconceptualizing the way citizens participate in decision making and policy
formulation.

Several e-government stage models have al so been proposed by other researchers(e.g., Hiller and Bélanger 2001; Layneand Lee
2001; Moon 2002) and ingtitutions (e.g., Gartner Group [see Baum and Di Maio 2000]; Deloitte and Touche [2001]). Table 1
compares these different stage modelsin e-government.

As can be seen from Table 1, these models are dightly different. The joint UN-ASPA (2001) five-stage model focuses on the
measurement of content and types of service available online. Deloitte's six-stage model is based on the customer service
perspective, which emphasizes customer-centricity and defines the process as an evolution of the relationship between both the
government and the citizen. However, besides enhancing customer service, e-governments should also reorganize the internal
operations so as to improve the efficiency and effectiveness of government administration. Unfortunately, these areignored in
the Deloitte’'s model.

ce

Transformation
of government
service

Political Leap

Transactional Pr

Benefits/ Costs Culture Leap

Automating

Technology Jump existing process

Technolpgy Jump ﬁ Emerging Pr

Time/ Complexity / Integration

Figure 3. A Five-Stage Model of E-Government Implementation
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Tablel. Comparison of E-Government Stage Models

M odel Stages Strengths and weaknesses
Thejoint UN— »  Emerging Web presence (1) Both front-end Web portal and back-end
ASPA (2001) and | « Enhanced Web presence office development are important to e-
Hiller and » Interactive Web presence government devel opment
Bélanger's(2001) | « Transactional Web presence (2) Regard Web presence as an indicator of
five-stage model *  Seamlessor fully integrated Web presence e-government devel opment
Deloitte’ s six- » Information publishing/ dissemination (1) Essentialy acustomer-centric model
stage model » Official two-way transaction (2) Ignore the reengineering of government
(2001) *  Multipurpose portals internal operations

»  Portal personalization (3) Ignore the potential benefits of political

»  Clustering of common services changes

e Full integration and enterprise transaction (4) Some of the stages can be combined
Layneand Lee's Catalogue (1) Ignore the potential benefits of political
(2001) four-stage Transaction changes

model Vertical integration
Horizontal integration
Moon’s (2002) *  Simpleinformation dissemination (1) Good but not concise enough
five-stage model *  Two-way communication (2) Political participation used in the model
*  Serviceand financial transaction does not seem to adequately capture the
e Vertical and horizontal integration “true” meaning of that stage
» Political participation
Gartner’ s four- *  Web presence (1) Concise and easy to follow
stage model e Interaction (2) Ignore the potential benefits of political
(Baum and Di e Transaction changes
Mai02000) * Transformation

Both Layneand Lee' s(2001) four-stage model and Moon’ s (2002) five-stage model have been devel oped based on ageneral and
integrated perspective which combines technical, organizational, and managerial feasibility. The main difference between these
two modelsisthe political participation phase. The model proposed by Layne and L ee does not consider political participation,
whereas the model by Moon highlights the political participation stage as the ultimate objective of e-government devel opment.

Gartner’ s four-stage model is straightforward and concise. However, akin to the model proposed by Layne and Lee, Gartner’s
four-stage model misses out on the political participation component and does not address the possible changes in the way
decisions are made in government.

These five models address e-government devel opment from different perspectives. The UN’ sfive-stage model was used in this
study since the data from the United Nations was collected based on the model.

Theor etical Foundation

Growth Theory

Growth theory isan economic theory investigating reasons for growth and devel opment. Since Adam Smith, the theory has been
developed for 200 years. Growth theory can be differentiated into classical growth theory, neoclassical growth theory, and new
growth theory. The classical growth theory regards the increase in labor productivity as the main reason for growth, while the
new growththeory extendsthereasonsto technological progressand creativity (L ucas1988; Romer 1986, 1990). Thenew growth
theory believes that technology is an endogenous rather than an exogenous variable (as believed in neoclassical growth theory).
There are three key elements required for growth: increase in human capital, increase in research and development, and
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formulation of pro-growth trade policies. The new growth theory supports a knowledge-based economy, and recognizes the
importance of information and computer technology.

Based on the new growth theory, we argue that information and computer technology (ICT) playsan essential rolein growth and
devel opment of e-government. E-government needsto utilizeall kindsof information and computer technology in order to deliver
government information and servicetothe public. Warkentin et al. (2002) stressed that e-government ischaracterized by extensive
use of information and computer technology. Information and computer technology, therefore, plays an important role in
stimulating the advancement of e-government development from one stage to the next. Bellamy and Talor (1998) and Heeks
(1999) also highlighted that information and computer technology has played an increasingly important role in public
administration. Therefore, we hypothesizethat acountry’ sICT level hasapositiveeffect onitse-government devel opment status.

Human Capital Theory

Besidesthe technology factor, social factorsalso play important rolesin e-government devel opment. It haslong been recognized
that humans are an important component of the wealth of anation. Schultz (1959, 1961) and L ewis (1955) in their human capital
theory (HCT) had emphasized the critical role of “human capital” (such as education, health, and fertility) in growth and
development of both the individual and society. They argued that these factors were pre-requisites for growth.

In essence, the human capital theory is an economic theory stressing that education, knowledge, health, and skills are forms of
capital—human capital. Theinvestment in human capital generatesreturnsin the future. The development of the human capital
theory extends from individuals (i.e., personal investment in human capital, say, education and training) to organizations and
nations. Economists (e.g., Schultz 1961) argued that human capital might be one of the critical reasons that explains the
differencesin growth (e.g., income and productivity) between human beingsaswell asnations. HCT attemptsto explain not only
individuals' but also nations' behavior involving human capital—for example, the differential level of growth across countries
rising from differences in human capital investment (Flamholtz and Lacey 1981).

Based on human capital theory, we argue that human capital (including education, health, and income) is one of the important
determinants of e-government development. According to Burn and Robins (2003), IT leverage, learning capability, and
knowledge capability are potential factors affecting e-government devel opment. From the e-government stage model s discussed
in the previous section, it is clear that to achieve the cultural and political leaps in the UN’s five-stage model (i.e., from the
interactive stage to the transactional stage, and from the transactional to the seamless stage), social factors are essential to spur
the devel opment. Mooney and Lee (1995) also identified governmental and societal resources asimportant factorsin government
policy innovation.

Governmental and societal resources can be simply measured by economicsindexes such as GDP/GNI per capita. An extended
model includes education and knowledge level as measures of government development environment (McNeal et a. 2003). A
better measurement of human capital is the human development index (HDI). According to The United Nations Devel opment
Programme (2003) report, the human development index aims to evaluate a country’ s achievement in human development. The
index includes three aspects. GDP per capita, knowledge level, and life expectancy.

Research Model and Hypotheses

Based on the theoretical analysis, we hypothesize that both technology and social factors play important rolesin determining e-
government development status. Therefore, ICT and HDI are regarded as two factors impacting e-government devel opment.

Hypothesis1:  The higher the level of information and computer technology, the higher the level of e-government
development.

Hypothesis2:  The higher the level of human development, the higher the level of e-government devel opment.

The research model and hypotheses are depicted in Figure 4.
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Figure 4. Research Model

Resear ch M ethodology
Data Collection

Thedataused in this study is secondary data obtained from afew sources. Some researchers (e.g., Jarvenpaa 1990) have pointed
out that secondary data present avariety of untapped opportunitiesin information systemsresearch. The dataare extracted from
two reports—E-Government Reports 2003 (United Nations 2003) and the Human Development Report 2003 (United Nations
Development Programme 2003). The former is a comprehensive report based on the UN global e-government survey of 2003,
which isthe most extensive world survey on e-government to date. The latter addresses human development goals and provides
valuable data such as HDI, income level, and country classification.

The United Nations report covers 191 UN members, while the United Nations Development Programme report covers 173
countries. Since we needed the data from both resources, we had to find the set of countries that were covered in both reports.
Data from 160 countries was available for this research.

Measurement

Themgjor categories of dataused in this study include the Web measureindex (HM1), technology infrastructureindex (HII), and
human development index (HDI).

The Web measure index (HMI) is an indicator of e-government development provided by the United Nations report. HMI isa
guantitative index that measures the generic capability of governmentsin employing e-government to inform, interact, transact,
and network.

The UN’s five-stage model (i.e., emerging presence, enhanced presence, interactive presence, transactional presence, and
networked presence asshownin Figure 3) wasthe conceptual basisfor thedatacollection. Countrieswere coded based on whether
they provided the required service or information characterized by a given stage.

The coding procedure utilized a questionnaire requiring researchers to assign a binary number to the index according to the
presence or absence of theinformation or service available. The questionnaire hasbeen revised and improved from previousyears
of UN research. It integrates multiple perspectives of e-government Web presenceintroduced in Figure 1 (i.e., G2B, G2C, G2E,
and G2G).

National portal or the official homepage of agovernment was chosen in the survey. The survey limited itself to a predetermined
set of five additional Web sites. These government Web sites consist of people-centric departmentsor ministries, including health,
education, social welfare, labor, and finance. The same questions were directed to the selected government departments across
the world. Therefore, the same or similar functional Web sites were selected and assessed for these countries.

HMI was chosen in this study as an indicator of the e-government development of aspecific country. There are afew reasonsfor
its selection. First, the measurement is based on the UN’ s five-stage model (as shown in Figure 3), which depicts the generic e-
fovernment devel opment across nations. Furthermore, accessing services provided by official government Web sitesisa direct
and succinct way to measure the e-government development situation of a specific country. Second, the measurement is an
extension and improvement of the previous year’s (i.e., United Nations 2002) assessment. It has been revised by a group of
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researchersthrough feedback from earlier use. Theinstrument isrelatively mature and reliable. Third, HMI provided by the UN
isan authentic and comprehensiveindex for thewholeworld. It isdifficult for individual researchersor institutesto conduct such
a comprehensive and costly survey. The secondary data from the UN makes this research possible.

Thetechnology infrastructureindex (HIl) was also introduced in the United Nations report. It isacomposite and weighted index
of six indices based upon ICT-related indicators. The six components include PCs/1,000 persons; Internet users/1,000 persons;
Telephone lines/1,000 persons; online population/1,000 persons; mobile phones/1,000 persons; and TVS1,000 persons (see
Appendix A). HIl isused as acomprehensive indicator of ICT development.

The human development index (HDI) is extracted from the United Nations Devel opment Programme report. HDI isacomposite
indicator of a country’s achievement in human development. The three primary componentsin this index are GDP per capita,
knowledge, and longevity (i.e., life expectancy). HDI is used in this study as an indicator of human development of a specific
country.

Appendix A provides further definitions of the indices used in this study.

Statistical Analyses
Theobjective of thisresearch isto investigate factorsimpacting e-government devel opment. The research model and hypotheses

were presented in the previous section. To investigate the research questions, a regression model was tested and a follow-up
analysis was conducted to provide further support for the research findings.

Results and Discussion

A series of assumptions of multiple regression were tested to determine the feasibility of the analysis. A follow-up group
comparison test was conducted after the regression analysis.

Multiple Regression Assumptions

Multipleregression relies upon certain assumptions. Some of themare robust to violation (e.g., normal distribution of errors), and
others can be achieved through proper design of astudy (e.g., independence of observations). Inthe following, those assumptions
that are less robust to violation are discussed. Specifically, we will focus on the assumptions of normality, linearity, homo-
scedasticity, and collinearity.

Normality

Regression assumes that variables have normal distribution. Normality can be achieved through descriptive statistics (such as
skewness and kurtosis) and certain statistical tests (such as Kolmogorov-Smirnov test). Since the reliability of normality testsis
sometimes questioned, we used descriptive statistics to check the normality of the variables in our model.

Table 2. Descriptive Statistics of Variables

Standard Skewness Kurtosis

M ean Deviation Statistic Std. error | Statistic | Std. error
Web Presence 0.29356 0.22047 0.764 0.192 -0.176 0.381
(WebPrese)
Technology Infra- 0.19678 0.22467 1.338 0.192 0.668 0.381
structure Index (TII)
Human Capital Index 0.71061 0.17052 -0.666 0.192 -0.476 0.381
(HCI)
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Figure5. Residual Plot (Standardized Residuals against
Predicted y-Web presence)

Several rules-of-thumbs have been used to access the normality by skewness and kurtosis. A strict rule-of-thumb isto use “1”
as the cut-off value (which means that the absolute values of both skewness and kurtosis should be less than 1). Except for the
skewnessof Tll, all thevalues satisfy therules. Although the skewnessof Tl isgreater than 1 (i.e., 1.338), itisnot highly skewed
(i.e, itislessthan 2). Therefore, thereis no serious violation of normality for the three variables.

Linearity

The linear relationship between dependent variables and independent variables is another assumption of the standard multiple
regression model. |f the linearity assumption is violated, the results of the regression analysis will underestimate the true
relationship. Thisunderestimation carriestworisks: First, anincreased chance of aTypell error for that independent variables,
and second, in the case of multiple regression, an increased risk of Typel errors (overestimation) for other independent variables
that share variance with that independent variable.

This assumption can be checked by the residual plot (Cohen and Cohen 1983; Pedhazur 1997). The standardized residuals are
first plotted against the predicted y. If the points scatter randomly about the line of the mean of residuals, it suggests a linear
relationship. Figure 5 shows a scatter plot of predicted y against residuals.

No significant trend was observed from the scatter plot. The residual points are distributed randomly around the line of mean.
However, some possible outliers could be observed from the plot. Deleting the outliers one by one, we did not find significant
differencein the results. Therefore, the outliers have little effect on the results. 1n short, the residual plot suggests no violation
of linearity.

Homoscedasticity

Homoscedasticity isdefined asthevariance of errorsbeing the sameacrossall level s of theindependent variable (Pedhazur 1997).
When the variance of errors differs at different values of the independent variable, heteroscedasticity is indicated. Slight
heteroscedasticity may have little effect on significance tests (Berry and Feldman 1985; Tabachnick and Fidell 1996). However,
serious heteroscedasticity may lead to distortion of findings and increase the possibility of a Type | error.
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Homoscedasticity can aso be checked using residual plots. Ascan beseenin Figure 5, theresidual points are randomly scattered
around the mean, which indicates no violation of homoscedasticity.

Collinearity

Collinearity refersto the intercorrelation among independent variables. The high correlation among independent variables may
lead to deviation of the estimation of regression statistics (Pedhazur 1997). Tolerance (or variance inflation factor the reciprocal
of tolerance) was used to check for the collinearity of two independent variables. Asarule of thumb, if toleranceislessthan .20,
aproblem with multicollinearity isindicated. In this case, SPSS shows the value of tolerance as 0.453 (variable inflation factor
equals to 2.209), which indicates no serious violation.

In summary, we did not find serious violation of assumptions.

Hypotheses Test

After verifying theassumptionsof multipleregression, the hypothesestestswere conducted. The Web measureindex, anindicator
of e-government development used in the United Nations report, is employed as the dependent variable. Two predictors,
technology infrastructure index as an indicator of information and computer technology, and human development index as an
indicator of human development, are employed as the two independent variables in the model.

The statistic test shows asignificant result for the whole mode! (p <.0001). ICT and HDI together explain 53 percent (R? = .526)
of the variance of e-government development.

To further examinethe effects of two independent variables, we checked the coefficientstable (as shownin Table 3). Both of the
coefficients are positive and are statistically significant at 0.05 level, which indicate a positive relationship between two
independent variables and dependent variable respectively. The results support the research hypotheses.

The statistical analysis suggests, first, the regression model is statistically significant, which means that both independent vari-
ables—ICT and HDIl—affect the e-government devel opment of acountry. Second, each of the independent variables (i.e., ICT
and HDI) playsasignificant role, and ICT accountsfor arelatively larger part (Beta.; > Beta,y,). Third, the significant positive
coefficients for both ICT and HDI indicate a positive effect on e-government devel opment, which supports our two hypotheses.

The result of the test supports the hypotheses that the higher the level of ICT and HDI, the more advanced the e-government
development stage of a country.

Further Analysis

Tofurther validatetheresult of the hypothesistest, weuse HDI asacategorical variableto examinethegroup differences between
countries with e-government development. The United Nations Development Programme classifies countries into three
groups—Iow, medium, and high human development—according to their HDI index (as shown in Table 4).

For this analysis, the sample consists of 173 countries covered in The United Nations Development Programme (2003).

Table 3. Coefficientsof the Two Independent Variables

Coefficients
Unstandar dized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 4.286E-03 .065 .569 .066 .948
ICTIDX .558 .080 195 6.966 .000
HDI .253 .016 2.392 .018

*Dependent variable: WEBPRESE
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Table4. Classifications of Countries

Number of Countries
Categorical variables Groups (Total of 173 countries)

Low human development
(HDI <0.5)

Medium human development
(0.5<HDI <0.8)

High human devel opment
(HDI > 0.8)

39

Human devel opment index 82

52

Table5. Rank Differences between Groups of Countriesin
Different HDI Groups (Kruskal-Wallis Test)

Ranks
HID N M ean Rank
WEBPRESE | Low HDI 39 56.38
Medium HDI 82 76.10
High HDI 52 127.14
Total 173

Because of the unequal samplesize, aswell asthe possibility of non-normal distribution, nonparametric statistical technique(e.g.,
Kruskal-Wallis test) was utilized.

The statistic result showssignificant difference of e-government devel opment between countrieson HDI (2= 51.895, p< 0.001).
Rank differences between groups areillustrated in Table 5.

To further understand the differences, aplanned post hoc test was conducted. In the test, confidence intervals were first checked
to provide a straightforward observation. Planned post hoc tests were then conducted to test the differences illustrated by the
confidence intervals.

Table6. Post Hoc Testsfor HDI

u}
Comparison M-W U? Sig.>?
4 — 1
Low HDI-Medium HDI 1178 0.019
N Medium HDI-High HDI 817.5 < .0001**
7 Low HDI-High HDI 241 <.0001**
ﬁ g
o 27 - 71 I
i c: Notes:
E 1 - i
g 1. M-W U refersto the score of Mann-Whitney test.
B o0 ' ' ' 2. **=p<.00L
N Low 1D Medi D HingDl 3. Bonferoni « is used to control Typel error.
HDI

Figure 6. ConfidenceInterval Chart for HDI
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Table 6 presentsthe planned post hoc test for each pair. Figure 6 showsthe confidenceinterval. The height of each bar indicates
the variance of the variable (i.e., Web measure index in this case), and the middle point of each bar represents the mean of that
variablein different groups. Thetests show statistically significant differencesbetweenlow HDI and high HDI, and medium HDI
and high HDI.

However, thereisno significant difference between low HDI and medium HDI. The p-value for the comparison of low HDI and
medium HDI equal sto 0.019. Using either aBonferoni aor Holm'’ s« to control for Typel error, thecritical valueis0.05/3=0.017,
which isless than the resulting p-value. This means that there is no significant difference between the two groups and the null
hypothesis was not rejected.

Althoughthereisno significant difference between mediumand low HDI countries, theresults of comparison tests suggest amore
advanced e-government devel opment for those countrieswith high HDIsthan countrieswith medium and low HDIs. Thisfinding
indicates that HDI is an important factor to distinguish countries with e-government development. The result also supports the
regression model’s finding that HDI impacts e-government devel opment.

Discussion

This research investigates factors that impact the development of e-governments. The result of the regression analysis supports
the hypotheses that both the technology factor (i.e., ICT in this case) and the social factor (i.e., HDI in this case) affect e
government development. The higher thelevel of information technology and human devel opment, the more advanced isthe e-
government devel opment.

A comparison test was conducted between groups of countries with e-government devel opment based on different HDI levels.
The result shows that e-government development for countries with high HDI is significantly different from countries with
medium and low HDIs. The comparison test supports the finding that HDI is an important factor to differentiate countries with
e-government devel opment.

There are some potential limitations to this study. First, the data used in this study is secondary data from different resources.
Dueto the nature of secondary data, it is difficult to assess the reliability and validity of the data. For example, since we do not
have the exact instrument used to measure Web presence, it isdifficult to determine whether theinstrument isreliable and valid,
and whether Web presenceisagood representation of e-government development. However, asthe data collection was prepared
and conducted by the United Nations, we believe that the data collection was done properly and scientifically. Second, the data
isnot a perfect fit for multiple regression. For example, there are afew potential outliersin the data set. However, our testing
shows that there is no serious violation of assumptions of multiple regression.

There are other factors affecting e-government development. Future research should investigate factors such as culture,
government policies, and leadership. Also, developing and validating instruments to measure e-government development is an
important areathat warrants research. Delving in-depth to focus on certain aspects or factors of e-government devel opment via
qualitative research methods (such as case studies or grounded theories) will contribute much to the field of e-government
development. For example, thereisalack of theoriesin this area and the grounded theory approach may be needed.

Contributions and Conclusions

The research investigates the impact of two factors—information and computer technology, and human development level—on
e-government development. Using secondary datafrom the United Nations, we ran regression analyses and the results show that
both factorshaveasignificant impact on e-government development Thereisapaucity of research investigating the determinants
of e-government devel opment from aglobal perspective. Thispaper contributesto theliterature by providing empirical evidence
of factors impacting e-government devel opment. For academic researchers, this research identifies two important factors that
impact e-government devel opment. The examination of HDI through comparison tests providesusamorein-depth understanding
of the differencesin e-government devel opment between groups of countries. For practitioners, the research findings suggest that
improvement in technology is not the only factor in e-government development. Social factors such as knowledge and economic
conditions are also important.
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Appendix A. Definition of the Indices

Web MeasureIndex (WMI)

The Web measure index aims to evaluate the service and facilities provided by government Web sites. The index is purely
guantitative and based on the presence or absence of specific online servicesor facilitiesavailable. Since Web presence directly
reflectse-service provided to the public, Web measureindex isastraightforward assessment indi cating progress of e-government
development of that country.

Technology Infrastructure Index (TII)

Thetelecommunication infrastructureindex aimsto measureinformation and computer technol ogy devel opment acrosscountries.
Itisacomposite, weighted average index of six primary indices based on basic | CT-related infrastructure indicators. PCs/1,000
persons; Internet users/1,000 persons; telephone lines/1,000 persons; online population/1,000 persons; mobile phones/1,000
persons; and TV /1,000 persons.

Human Development Index (HDI)
Thehuman devel opment index measuresacountry'sachievementsin three aspects of human devel opment: longevity, knowledge,
and a decent standard of living. Longevity (life expectancy index) is measured by life expectancy at birth; knowledge (human

capital index) is measured by a combination of the adult literacy rate and the combined gross primary, secondary, and tertiary
enrolment ratio; and standard of living is measured by GDP per capita.

Life Expectancy Index (LEI)

Life expectancy at birth isthe number of years a newborn infant would liveif prevailing patterns of age-specific mortality rates
at the time of birth were to stay the same throughout the child’ s life.

Human Capital Index (HCI)

Thedatafor the human capital index relieson the United Nations Devel opment Programme education index, whichisacomposite
of the adult literacy rate and the combined primary, secondary, and tertiary gross enrollment ratio with two thirds of the weight
given to adult literacy and one third to gross enrollment ratio.

Gross Domestic Product (GDP) per Capita

GDPisoneof the essential indicesto evaluate the economic development of one country. The sum of value added by all resident
producersin the economy plus any product taxes (less subsidies) not included in the valuation of output. It is cal culated without
making deductionsfor depreciation of fabricated capital assetsor for depletion and degradation of natural resources. Vaue added

isthe net output of an industry after adding up all outputs and subtracting intermediate inputs.

GDP per capitais calculated by GDP (US$) divided by midyear population.
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