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One of the prominent challenges of e-government identified in developing countries is low level of ICT 

literacy and skills of e-government users. For those countries at the nascent stage of e-government develop-

ment, it is crucial to identify and provide e-skills needed from the demand side. However, prior research 

has mostly focused on the supply side of e-skills, ignoring the consumption side of e-skills. In addition, no 

user centric approach for e-skills identification and development for e-service consumption, with respect to 

the stages of e-government development, have been proposed and validated. The purpose of this article 

is thus to: 1) Identify skills required for e-services utilization by all participants-citizens, public, and private sector 

employees-involved in G2C, G2B, and G2E e-government relationships respectively; assuming they are consum-

ers of e-government and to 2) Propose and validate an user-centric approach for e-skills identification and 

development based on stages of e-government utilizing the Delphi method. As a result of the study, a compre-

hensive list of e-skills (N = 81) was generated. We found that e-skills required for e-service consumption are 

not merely technical; they include a wide variety of related skills that can be applied to enhancing e-skills. 

Therefore, the findings can serve as a standard curriculum for training and educating both citizens and govern-

ment employees in developing countries. Moreover, the findings of this research may also facilitate international 

organizations in indentifying and measuring citizens’ readiness for e-government in terms of e-skills.
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Ⅰ. Introduction

E-government is defined as the practice of 

public service provisioning to citizens, busi-

nesses, and other government agencies where 

government services can be accessed thro-

ugh the internet, mobile, fax, mail, telephone, 

and personal visits [Bonham et al., 2001; 

MGAHA, 2005; World Bank, 2009]. Expect-

edly, the E-government initiative, especially 

in developing countries, faces a number of 

challenges [Layne and Lee, 2001; Holden, et 

al., 2003; Ndou, 2004; Gebremichael and Jack-

son, 2006; Chen et al., 2006]. One of the pro-

minent challenges of e-government, on the 

demand side, is the low level of ICT (infor-

mation and communication technology) liter-

acy and skills of e-government users. The 

demand side e-skills are generally measured 

by indexes such as e-government and ICT 

development index [UN, 2005; ITU, 2009]. 

The E-government index, for example, con-

siders the level of education as a factor of 

measuring human resource readiness for e- 

government, whereas, the ICT development 

index utilizes the level of education as a rep-

resentative of ICT skills for measuring infor-

mation society [UN, 2005; ITU, 2009]. How-

ever, these measures in case of most of the 

developing and least developed countries 

are not true representatives of e-government 

skills, due to the unavailability of data [ITU, 

2009] and the fact that computer literacy is 

not yet fully embedded in the curriculum in 

some developing countries [MOE, 2008]. More-

over, a nation’s high e-readiness index in 

term of ICT infrastructure, institutions, poli-

cies, and political commitment does necessa-

rily assure the e-readiness of citizens [Shali-

ni, 2009].  

Furthermore, the demand side e-govern-

ment literature stresses the need to identify 

and provide certain basic and specialist e- 

skills needed by all e-government users [Lei-

tner, et al., 2005; Reddick, 2005; MIT, 2002; 

Blessing, et al., 2008]. Still, inadequate or no 

literature that deals with e-skills required by 

all e-government consumers is available, es-

pecially for developing countries with lim-

ited or no ICT skills. We believe that identi-

fying and developing the right e-government 

skills are crucial. The purpose of this article 

is, thus, to: 1) Identify skills required for e- 

services utilization by all participants-citi-

zens, public, and private sector employees- 

involved in G2C (Government to Citizen), G2B 

(government to business), and G2E (govern-

ment to employee) e-government relation-

ships respectively; assuming they are con-

sumers of e-government and to 2) Propose 

and validate a user-centric approach for e- 

skills identification and development based 

on stages of e-government through involve-

ment of experts using the Delphi method. 

We define following terms for the purpose 

of this study:

1.1 E-service

In this article, e-service or electronic serv-

ice is used to refer to the generic government 

services provided through the Internet to 
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citizens, public and private sector employees.

1.2 E-skills

E-skills are defined as, “The set of skills, 

knowledge, and concepts that are needed for 

effective consumption-access, locate, operate, 

manage, understand, and evaluate-of e-serv-

ices provided in different stages of e-gover-

nment.” We classified the e-skills needed for 

e-service consumption as technical: PC usage 

skills, standard program skills, and applied 

e-skills and Internet skills: operational, for-

mal, strategic, and informational skills [Deur-

sen and Dijk, 2008a] as show in <Table 2>.

1.3 Citizens

By citizens we mean the general public to 

whom the e-services are provided and are 

involved in the G2C e-government relation-

ship.

1.4 Private sector employee

Private sector employees are those em-

ployees of private sectors who are respon-

sible for interacting with G2B e-government 

relationship for utilizing e-services provided 

to the business sector.

1.5 Public sector employee

Public sector employees are all govern-

ment sector employees to whom e-services 

are provided during G2E relationship. 

1.7  E-skill acquisition method

In this study, the e-skill acquisition meth-

od is define as “the policies and programs 

initiated by a government or private sector 

for citizens to acquire the e-skills needed for 

e-service consumption.”

The rest of this paper is organized as fol-

lows: next section provides literature on e- 

government in developing countries, the sta-

ges, and services of e-government, and the 

literature on e-skills, followed by Section 3, 

which contains the methodology applied in 

research. Section four presents an analysis of 

the results and a detail discussion about the 

e-skills required at each stage of e-govern-

ment and the acquisition methods identified 

by the experts. Finally, implication and ave-

nues for future research are explored in the 

discussion.

Ⅱ. Theoretical background

2.1 E-government challenges in 

developing countries

Developing countries, utilizing the late 

comer advantage, are mimicking the trends 

of paperless government with the expect-

ations to reap the same benefits enjoyed by 

developed countries. The move towards a 

paperless government can be justified by the 

numerous benefits associated with it, which 

includes increased quality and efficiency of 

government services and operations, cost re-
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duction, transparency, reduction in corrup-

tion, accountability, and improved decision 

making [Ndou, 2004; Moon, 2002]. However, 

e-government initiative has not always been 

successful in developing countries [Heeks, 

2003]. According to the study conducted by 

Heeks [2003], the rate of e-government suc-

cess in developing countries accounted for 

only 15%.

Developing countries are a long way be-

hind developed countries in e-government 

implementation, and the gap is widening 

over time as the talk of the next generation 

e-government is evident in literature [Marijn, 

et al., 2009]. The ever widening gap between 

developing and developed countries can be 

attributed to several challenges that span 

from human resources to technical and legal 

issues. The need for skilled human resources 

for e-government success has been clearly 

discussed in the literature [Chen et al., 2006; 

Shin et al., 2008]. Human capital develop-

ment along side with improvent in manage-

ment, ICT infrastructure, legal framework, 

and access to information, strategy, and lead-

ership role, cultural, and budgetary const-

raints are some of the main challenges faced 

by e-government of developing countries 

[Carter and May, 2001; Layne and Lee, 2001; 

Ndou, 2004; Gebremichael and Jackson, 2006]. 

Chen et al. [2006] listed the challenges that 

hinder the way of e-government in develop-

ing countries as being technical (no technical 

staff and outsourcing ability), economical 

(low economical growth and productivity), 

infrastructural (lack of national informational 

infrastructure, low internet access for citizens 

and employees), and literacy (insufficient 

knowledge and skills of citizens and employ-

ees to use the Internet).

In their study Shin et al. [2008] identified 

six factors associated with e-government suc-

cess in developing countries, among which 

are “changes in work process” and “techni-

cal/human resources.” Others include orga-

nizational culture and values, the vision and 

strategy of internal leadership, financial sup-

port, corporate laws, regulations, and poli-

cies. In addition, they found that developing 

countries need to fulfill certain unique re-

quirements to implement e-government suc-

cessfully. 

2.2 E-government stages, 

relationships, and services

So far, different approaches of e-govern-

ment development have been proposed. Ac-

cording to Layne and Lee [2001], e-govern-

ment is a four-stage developmental process 

comprising cataloguing, transaction, vertical 

integration, and horizontal integration. Silcock 

[2001] and Deloitte and Touche [2002] see 

e-government as a six-stage dynamic model 

starting from information publishing and 

dissemination, official two-way transaction, 

multi-purpose portals, portal personalization, 

clustering of common services, and finally 

full integration and enterprise transforma-

tion. The UN [2002] categories e-government 

as a five stage process: emerging, enhancing, 

interactive, transactional, and full integra-
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tion. Reddick [2004] proposes a two-stage 

model of e-government growth, whereas An-

dersen and Henriksen [2006] develop a four- 

stage e-government maturity model, focus-

ing mainly on the end user benefits aside from 

technological integration and feasibility. More 

recently, Bram and Janssen [2009] suggested 

a five stage e-government model starting 

from stovepipes to integrated organizations, 

nationwide portal, inter-organizational in-

tegration, and customer-driven joined-up go-

vernment with dynamic capabilities.

Primarily, e-government users include citi-

zens, businesses, governments, and govern-

ment employees [Garcia and Moyano, 2007]. 

At each stage of e-government there are at 

least four possible relationships that e-gov-

ernments can hold with the users, namely, 

government to citizen (G2C), government to 

business (G2B), government to employees 

(G2E), and government to government (G2G) 

[Hiller and Belanger, 2001; Ndou, 2004]. Ac-

cording to Ndou [2004], the first relationship 

is G2C in which governments deliver serv-

ices or benefits to citizens by establishing or 

maintaining a direct relationship with them. 

In the G2C relationship, customers access 

government information and services direc-

tly everywhere by using several access tech-

nologies.

The second relationship G2B consists of 

the electronic interactions between govern-

ment agencies and private businesses. The 

typical example of the G2B transaction is 

paying taxes online and e-procurement. The 

third relationship identified by Ndou [2004] 

is G2G, which refers to the relationship be-

tween governmental organizations. In the 

G2G relationship, national, regional, and lo-

cal governmental organizations or other for-

eign governments collaborate and/or pro-

vide services to one another [Hiller and Bel-

anger, 2001]. The fourth and final relation-

ship is between a government and its em-

ployees (G2E). Under the platform of G2E 

relationship, governments provide e-learning 

and facilitate knowledge sharing among their 

employees using the Intranet [Ndou, 2004]. 

Similarly, several studies have identified 

the services and features that e-government 

provides to the customers [Steyaert, 2004; 

Johnson, 2007]. Deshazo et al. [2001] identi-

fied 51 different e-governments’ services and 

organized them into 12 categories: online 

payments, registration and permits, custom-

er service, communication, license, images, 

audio/video, documents, applications, and 

procurement, among others. These services 

are mainly provided to the users in the G2C, 

G2B, G2E, and G2G e-government relation-

ships [Hiller and Belanger, 2001; Ndou, 2004]. 

In order to indentify e-government stages we 

use the Layne and Lee [2001] four stage e- 

government growth model: Catalogue, Tran-

saction, Vertical, and Horizontal Integration 

(see <Figure 1>). F or the simplicity’s sake, 

we combinedlast two stages as “Integration.” 

Furthermore, e-government relationships-G2C, 

G2B, and G2E-are derived from Ndou [2004] 

as depicted in the conceptual model <Figure 2>.
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<Figure 1> Dimensions and Stages of e-government Development [Layne and Lee, 2001]

  <Figure 2> Conceptual model: Consumption Side e-skills Identification and Development Based on 

Stages of e-government
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2.3 E-skills and e-government

Skill can be defined as the ability to pro-

duce a desirable result with the utilization of 

minimum energy or time or both [Guthrie, 

1952]. ICT (information communication tech-

nology) skills can be classified into three 

broad areas: professional, applied, and basic 

IT (information technology) skills [López- 

Bassols, 2002]. Professional IT skill is the 

ability to use advanced IT tools and/or to 

develop, repair, and create them; applied IT 

skill is the ability to apply simple IT tools in 

general workplace settings; and basic IT skill 

is the ability to use IT for basic tasks and as 

a tool for learning, working, and recreation 

[López-Bassols, 2002]. OECD [2005] classified 

ICT competences into three groups: ICT spe-

cialists who have the ability to develop, op-

erate and maintain ICT systems; advanced 

users who have the skills to use advanced 

and sector-specific software tools; and basic 

users who can use generic tools such as Word, 

Excel, Outlook, and PowerPoint.

EPAN [2003] identified four sets of skills, 

both technical and managerial, as essential 

for e-government: information technology (IT), 

information management (IM), information 

society (IS), and updated management skills. 

The skills framework for the information age 

(SFIA) is a common reference model used by 

the IT industry and the governments in the 

UK (United Kingdom) for the identification 

of a wide range of skills needed to develop 

effective information systems (IS) [SFIA, 2005]. 

According to CIO [1999], 11 core competen-

cies for federal IT executive officers are ne-

eded: policy and organization, leadership and 

management, process and change manage-

ment, performance assessment, project and 

program management, planning and invest-

ment assessment, acquisition, e-government, 

e-business and e-commerce, IT security and 

information assurance, technical competence, 

and, finally, desktop technology tools. More 

recently, Bram and Janssen, [2009] identified 

additional skill factors needed by e-govern-

ment to move up from one stage to another: 

stakeholders, technology, transformation, and 

service delivery dynamic capabilities. 

However, all these skills identified are ne-

eded for e-service provisioning (supply side) 

and should be considered as important fac-

tors in providing e-services. In addition, we 

try to identify e-skills required for e-service 

consumption (demand side) and consider all 

the actors involved in G2B, G2C, and G2E 

relationships as consumers of e-services as 

shown in <Figure 2>. Furthermore, Deursen 

and Dijk [2008a] and Deursen and Dijk [2008b] 

identified four types of internet skills which 

are needed by citizens while using e-govern-

ment services. However, possessing only of 

the internet skills is not enough for citizens 

to interact with e-governments in developing 

countries; they must also possess others rele-

vant skills to operate computers and stand-

ard programs such as word process. In addi-

tion, most of the skills identified are irre-

spective of the services provided at each 

stage of e-government development. 

In developing countries, their national in-
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formation policies must address such salient 

issues as the citizens’ and organizations’ ICT 

literacy, training, and cross disciplinary ef-

fect [UN, 1999; Arnold, 2004]. The following 

section discusses several national informa-

tion policies and their roles in developing 

ICT skills.

2.4 E-skills and national information 

policy in developing countries

National information policy, is also re-

ferred as different names such as national 

communication policy, national information 

and communication policy, or national in-

formation technology policy [Arnold, 2004] 

while the role of the policy responsible for 

educating citizens, developing, and adminis-

tering ICT skills in developing countries is 

clearly defined in the literature [Menou, 1991; 

UN, 1999; Arnold, 2004]. According to the 

UN [1999], a common objective of ICT poli-

cies in developing countries are: providing 

individuals and organizations with a mini-

mum level of ICT knowledge; helping to un-

derstand information technology and its 

cross-disciplinary effect; providing a chance 

of access to citizens; and ICT training. Arnold 

[2004] proposed six factors that must be con-

sidered for developing national information 

policy in developing countries, namely, so-

cio-economic development, public policy on 

the application of information, application of 

information itself, access to and the avail-

ability of information, and social and eco-

nomic factors. Social factors that impact peo-

ple’s ability to use and get access to in-

formation includes levels of education, liter-

acy, information literacy, and computer liter-

acy [Arnold, 2004]. Thus, developing and ad-

ministering the e-skills required for effective 

utilization of information and e-services must 

be addressed by a national information poli-

cy in developing countries. Other agents that 

may contribute to developing ICT skills in-

clude funding bodies, PPP (public private 

partnership), and private sectors such as uni-

versities and international organizations as 

show in the conceptual model <Figure 2>.

Ⅲ. Research Method

In order to identify e-skills and skill ac-

quisition methods we used the Delphi me-

thod. The Delphi method is based on a struc-

tured process for collecting and purifying 

knowledge from a group of experts for con-

sensus-building by the means of a series of 

questionnaires, interspersed with controlled 

opinion feedback [Dalkey and Helmer, 1963; 

Adler and Ziglio, 1996]. The Delphi method 

has been widely used to generate forecasts 

in technology, education, program planning, 

needs assessment, policy determination, re-

source utilization, and other fields [Turoff, 

M., 1970; Schneider, 1972]. The Delphi meth-

od may take two forms: paper-pencil version 

and the real-time Delphi [Gordon and Pease, 

2006]. Paper-pencil Delphi is a classical me-

thod in which a series of paper-pencil ques-

tionnaires are administered through the mail 

whereas in the real-time Delphi panelists 
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have access to a web-based questionnaire 

[Gordon and Pease, 2006; Geist, 2009]. In a 

paper-pencil version, the rate of participation 

is better; however, in terms of quantity and 

quality of data both versions perform equal-

ly [Geist, 2009]. The primary purpose of the 

Delphi method is to overcome the limitation 

of formal meetings, interviews, and face-to- 

face group discussions such as following a 

single thought, getting side tracked, and los-

ing sight of the goal of the discussion [Dun-

nette et al., 1963]. These problems can be 

eliminated through four stages of the Delphi 

method:  anonymity, iteration, controlled feed-

back, and statistical group response [Rowe et 

al., 1991]. Anonymity is achieved by using 

questionnaires completed in the comfort of 

home or office without the influence from 

other group members [Rowe et al., 1991]. Ite-

ration is the process of presenting the ques-

tionnaires to each group member over a 

number of rounds until the consensus among 

the participants is reached [Murry and Ham-

mons 1995]. Controlled feedback stage oc-

curs during the iteration process where each 

participant is informed of the opinion of the 

other group members. Finally, in the statisti-

cal group response stage, after the final iter-

ation, results and opinions are produced us-

ing descriptive statistics such as medians and 

interquartile ranges, or means and standard 

deviations [Rowe et al., 1991; Geist, 2009].

3.1 Subjects 

We selected 37 experts from 28 countries 

from Asia, Africa, South America, Middle 

East, and Europe. The subjects include IT di-

rectors, IT managers, IT specialists, and heads 

of departments, e-government experts, senior 

ICT officers/Administrators, researchers, and 

lecturers. The experts were responsible for 

the tasks related to ICTs, e-government, and 

human resource establishment and develop-

ment in their organizations with at least six 

years of experience in their respective fields. 

In addition, being participants of the IT tech-

nology program (details can be found here: 

http://ittp.kaist.ac.kr/Intro.php) all the ex-

perts had an average of two years of experi-

ence in utilizing and experiencing different 

e-government services in South Korea, a lea-

ding country in terms of e-government im-

plantation [UN, 2008]. E-government serv-

ices, in a majority of developing countries, 

are immature and lagging behind [Heeks, 

2003]; however, the move towards advance 

and complex services in developing coun-

tries is underway [Chatfield and Alhujran, 

2009]. Therefore, the practical experience re-

garding the utilization of advance e-govern-

ment services in Korea facilitated the experts 

in recommending skills required for the ini-

tial services currently available in develop-

ing countries and advance e-services that 

may be available in near future. Further-

more, assumption here was that almost all 

end-users in developed and developing co-

untries use generic technologies for accessing 

e-government services including personal 

computer, browser, and world processor soft-

ware, all of which require a generic skill-set. 
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The demographic profile of the experts is 

show in <Table 1>.

<Table 1> Demographic Profile of the Experts

Number Percent

Organizational level:

Senior Management 5 14

Middle Management 6 16

Supervisor 8 22

Expert 7 19

Officer 5 14

Researcher 3 8

Lecturer 3 8

Functional area:

Information System 18 49

Human Resources 10 27

Research and Development 3 8

Others 6 16

Experts by region:

Asia 17 46

Africa 7 19

South America 7 19

Europe 4 11

Middle East 2 5

Gender:

 Male 30 81

 Female 7 19

Total: 37

Experience:

Average experience at organization 6 years

Average experience in utilizing 

e-government services in Korea
2 years

3.2 Instrument development

A Delphi instrument which consisted of 62 

items was developed. Survey questions were 

based on the e-skills set required by all con-

sumers at each stage of e-government devel-

opment and the skills acquisition methods. 

As the starting point, several e-skills were 

identified and categorized as technical and 

applied e-skills (see <Table 2>) through liter-

ature review, a method considered appro-

priate if basic information concerning the 

target issue is available and usable [Kerlin-

ger, 1973].

<Table 2> Type and Number Items (Skills) 

Included in First Round Questionnaire

Domain Sub Domain Number

Technical

 e-Skills

Document Management Skills 9

PC Environment Management 

Skills
14

Standard Programs Usage 

Skills
5

Applied E-skills 13

Sub Total 41

Internet 

Skills

Operational Skills 10

Formal Skills 3

Information Skills 4

Strategic Skills 4

Sub Total 21

Total 62

The internet skills were adopted from stu-

dies by Deursen and Dijk [2008a] and Deur-

sen and Dijk [2008b] while basic PC utiliza-

tion, standard program, and applied e-skills 

were selected from [OECD, 2003] and [ECDL, 

2007]. Experts were asked: “How important 

are the following e-skills for utilizing e-serv-

ices provided at each stage of e-government 

for a specific user?” They had to rate each 

item on a Likert scale ranging from totally 
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unimportant (= 1) to very important (= 5). In 

addition, open-ended questions were provi-

ded for adding and/or removing any e-skills 

that expert thought were important and/or 

unimportant for that specific domain. Fur-

thermore, open-ended questions were inclu-

ded in the questionnaire for identification of 

e-skill acquisition methods. 

3.3 Procedure

In order to remove ambiguity, prevent 

misinterpretations, and insure reliability of 

the Delphi instrument a pilot was carried out 

[Okoli and Pawlowski, 2004] in which three 

experts were asked to give their judgment 

on the Delphi-questionnaire. Selected experts 

(N = 37), who agreed to participate in the Del-

phi study, answered the online Delphi ques-

tionnaire from June 18, 2009 to June 25, 2009. 

Beside the questionnaire, instructions (inclu-

ding stages of e-government and the service 

provided to each consumer) were also pro-

vided to the experts. They rated the items on 

Likert-scale. Later, the data were analyzed 

and the second round questionnaire (pencil- 

paper version) was distributed on July 8, 2009 

to 32 panel members who had responded to 

the round one questionnaire. The second 

round questionnaire included the ratings of 

the individual panel member to each item, 

the mean and standard deviation of all par-

ticipants’ responses, and the new e-skills rec-

ommended in round one by all the experts. 

Panel members were asked to re-rate or con-

firm the original ratings of each item. Com-

mon method bias was controlled through 

procedural remedies by introducing prox-

imity and temporal separation or time lag 

[Podsakoff et al., 2003]. Proximity was in-

troduced by administering the round-1 ques-

tionnaire online, whereas a paper-based ap-

proach was used in round two questionna-

ires. Similarly, about two weeks time lag was 

kept between round one and round two 

questionnaires for controlling common meth-

od biases. Proximity and temporal separa-

tion or time lag can avoid biases in the re-

sponse reporting or editing stage by redu-

cing respondent’s ability and motivation to 

use previous responses to answer succeeding 

questions [Podsakoff et al, 2003].

Ⅳ. Analysis

We analyzed the data using descriptive 

statics, an approach frequently used in the 

Delphi method [Hill and Fowles, 1975; Rowe 

et al., 1991]. Descriptive statistics such as the 

level of dispersion-standard deviation and 

inter-quartile range and measures of central 

tendency-means, median, and mode are ma-

jor statistics used when reporting data in the 

Delphi studies [Hasson et al., 2000]. The use 

of median scores, based on Likert-type scale, 

is strongly favored by the researchers [Hill 

and Fowles, 1975; De Vet et al., 2005; Jacobs, 

1996]. Jacobs [1996] states that, “considering 

the anticipated consensus of opinion and the 

skewed expectation of responses as they 

were compiled, the median would inherently 

appear best suited to reflect the resultant 
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convergence of opinion.” [p. 57]. Resear-

chers, utilizing a large sample size, have also 

employed inferential statics for calculating 

consensus in the Delphi method [Buck, et al., 

1993]; however, the samples size in our study 

prohibited us from using inferential statis-

tics [Gordon, 1992]. Furthermore, the true 

value of the Delphi method concerns the ge-

neration of ideas rather than the determi-

nation of statistically significant results that 

can be generalized to a larger population 

[Gordon, 1992].

The Delphi method is a process consisting 

of a series of rounds; in each round, every 

participant is presented the results of the 

previous rounds and asked to update his rat-

ing until a consensus or stability of the re-

sults is reached. Consensus on a topic can be 

decided if a certain percentage of the votes 

falls within a prescribed range [Miller, 2006]. 

In our study, 75% was taken as a minimum 

percentage of agreement on any particular 

item [Murry and Hammons, 1995]. For calcu-

lating consensus, the scores 1 and 2 were 

computed as (totally) unimportant, 3 as aver-

age, and 4 and 5 as (very) important. Any 

item is viewed as (very) important when 75 

percent of the experts rated it with a score 

of 4 or 5. 

4.1 Results

The number of experts that agreed to par-

ticipate in the Delphi study was 35 out of 37 

(94%). Round-1 questionnaire was completed 

by 32 experts out of 35 (91%). The mean, 

standard deviation, and percentage were 

computed for each item and included in the 

round-2 questionnaires. Out of 32 experts, 28 

(87%) proceeded to the round -2 question-

naires. The items that 3 or more experts (10% 

of the experts) rated as (totally) unimportant 

were removed (<Appendix 1> and <Appendix 

3>). 

Similarly, the new items suggested by ex-

perts in round-1 and 75% or more experts 

rated them as (very) important in round-2 

were added to the list (<Appendix 2> and 

<Appendix 3>). The results of round-2 were 

stable in accordance with the results of ro-

und-1, i.e. the shift on the mean score on all 

items was less than 15%, and the consensus 

among the experts in round-2 was more than 

75 % for the new items added in round-1. 

Therefore, it was not necessary to proceed to 

round three.

A total of 62 items were included in the 

round-1 questionnaire; among them 41 rep-

resented the “technical e-skills” domain and 

21 were used for “internet skills” as shown 

in <Table 2>. Technical e-skills were further 

divided into four sub domains: document 

management skills, PC environment man-

agement skills, standard programs usage 

skills, and applied e-skills while operational 

skills, formal skills, informational skills, and 

strategic skills represented internet skills do-

main. 

4.1.1 Round-1 results 

After round-1, 14 out of 95 items (15%) 
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were omitted because 3 or more experts rat-

ed them as (very) unimportant whereas 31 new 

items (33%) were added because 75% experts 

agreed to be included as shown in Appendix 

1. In the domain “technical e-skills” out of 

62 items 12 items (19%) were omitted and 21 

new items (33%) were added. In the sub do-

main, “PC environment management skills” 

27%; the highest number of items has been 

omitted followed by “document management 

skills” sub domain (25%). The number of it-

ems omitted was 14% in “standard program 

usage skills” and 9% in “applied e-skills” 

sub domains. The highest number of items 

(8 items) added were in “PC environment 

management” and “applied e-skills” sub do-

mains, respectively.

Similarly, in the domain “internet skills” 

out of 33 items 2 items (6%) were omitted 

and 10 new items (30%) were added. In the 

sub domain, “strategic skills” 12% items has 

been omitted followed by “operational skills” 

sub domain (8%). No items were omitted in 

“formal skills” and “informational skills”; 

however, (3) new items were added respec-

tively in each domain. Furthermore, new (2) 

items were added in “operational skills” and 

“formal skills” sub domains respectively. 

Overall, in the “internet skills” domain the 

percentage (30%) of addition of news skills 

was higher as compare to omission percent-

age (15%). The results of Round-1 are repre-

sented in <Appendix 1>.

4.1.2 Round-2 results

After completion of round-2, in total, tak-

ing the level of agreement or consensus as 

75%, the experts agreed on 81 e-skills (items) 

out of 95 items (85%), including 31 newly 

added items (62%) as shown in Appendix 2. 

All the items on which experts reached con-

sensus were rated as important or very im-

portant on the Likert scale. The percentage 

of consensus in all domains was higher than 

75%. In the domain “technical e-skills” the 

number of (very) important items was 29 (58%). 

The highest number of (very) important items 

in “technical e-skills” domain was 11 items 

(53%) in “applied e-skills” sub domain fol-

lowed by 8 items (50%) in “PC environment 

management skills”, 6 items (67%) in “docu-

ment management skill”, and 4 items (66%) 

in “standard program usage skills” sub do-

main. Furthermore, the number of (very) im-

portant items was 21 (68%) in “internet skills 

domain.” The highest number of (very) im-

portant items in “internet skills” domain was 

10 (83%) in “Operational skills” sub domain, 

followed by 4 items (57%) in “informational 

skills” and “strategic skills” respectively. De-

tail description of the omitted items (5% of 

the experts rated them as 1 or 2), items that 

were added and (very) important items (75% 

of experts rated them as 4 or 5 on Likert 

scale), are shown in Appendix 3.

In addition, open ended questions were 

provided to the experts in the Delphi que-

stionnaire. Based on their experience and 

knowledge, they were asked to identify e- 

skills acquisition methods that can be uti-

lized by the government and private sector 

in developing countries. Based on their expe-
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rience and knowledge, a comprehensive list 

of skill acquisition methods for citizens, pub-

lic, and private sector employees were sug-

gested as shown in <Table 3>. 

4.2 E-skills and e-government 

development stage 1

The type of e-skills needed during each of 

the e-government development stages, by 

each consumer, depends upon the service 

provided at that stage. The first and initial 

stage of e-government is one way and non- 

transactional in nature and involves efforts 

of governments to establish an online pres-

ence, offer static information about agencies, 

services, and their activities, and provide 

downloadable forms to the citizens and or-

ganizations [Layne and Lee, 2001; UN and 

ASPA, 2002; Reddick, 2004]. At this stage of 

e-government basic internet skills comprise 

of browsing, downloading, uploading, and 

emailing; document management skills in-

clude opening, closing, saving, copy and 

paste. S kills such as PC and standard pro-

grams usage skills are a precondition all e- 

government users. Ordinary civil servants and 

managers, citizens as well as private sector 

employees need basic e-skills for instant in-

ternet skills to operate an internet browser, 

contact skills by having the knowledge of the 

internet address of most important online 

public services, feedback and inquiry skills 

by knowing how to fill inquiries and send 

feedback to e-government websites, and ap-

plied skills by learning to recognize threats 

and vulnerabilities in IT systems. Understan-

ding legal and policy issues in IT systems 

and how IT system can be misused is need-

ed for effective utilization of the e-services 

provided at this stage of e-government. For 

developing countries that do not utilize ICTs 

to conduct business, it is crucial for the suc-

cess of G2B relationship that business sector 

employees must possess the minimum level 

of internet skills, standard programs usage 

skills, pc utilization skills, documents man-

agement skills, and applied e-skills. 

4.3 E-skills and e-government 

development stage 2

The second stage of e-government adop-

tion is the two-way and transaction phase 

where government allows citizens to have 

secure access to online databases and pro-

vides them with the options to pay taxes, 

fines, apply for ID cards, birth certificates, 

and passports. During stage-2 of e-govern-

ment, citizens occasionally use passwords for 

accessing services; accordingly, the inter-

action between citizens and different govern-

ment agencies increases in the form of email 

and forums [Hiller and Bélanger, 2001; Layne 

and Lee, 2001; UN ASPA, 2002]. For efficient 

utilization of the services provided during 

stage-2, all the consumers must possess ad-

vance internet skills, namely, operational 

skills and formal skills. Consumers must be 

able to handle secure communication using 

passwords and other security procedures. 

Among others, advanced technical e-skills 
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such as setting security on files and folders, 

sending compressed file and documents as 

attachment with email, using file transfer 

protocol (FTP), using specialized programs 

(e.g. word processer and email clients), filter-

ing the range of options provided by e-gov-

ernment website, and handling minor com-

puter errors are required at stage-2. Applied 

e-skills, such as knowledge of privacy issues, 

information assurance, and trust on e-gov-

ernment, are also crucial at this stage. 

4.4 E-skills and e-government 

development stage 3 and 4

The third and fourth phases concentrate 

on vertical and horizontal integration. Verti-

cal integration is the connection of a munici-

pal government’s systems with higher levels 

of government in similar functional areas. In 

horizontal integration, systems are integrated 

across different functions, which break down 

the walls of information distribution [Layne 

and Lee, 2001]. During this stage, different 

services at a national level are merged to-

gether and, as a result, one-stop shop service 

is provided to the citizens [Layne and Lee, 

2001]. All consumers are required to have 

knowledge of online transaction for paying 

online taxes, bills, and fines by the means of 

secure procedures for instance encryptions 

keys and certificates. Consumers must be 

aware of the risk associated with the internet 

use, able to evaluate the source of infor-

mation before any transaction, and to contact 

help disk in case of an emergency. The next 

section discusses possible skills acquisition 

methods.

4.5 Methods of skills acquisition

The following section discusses the meth-

ods and techniques recommended by the ex-

perts in the light of prevailing literature. 

4.5.1 Citizens

Governments in developing countries must 

alter national education programs aimed at 

and injecting IT literacy and skills in order 

to prepare IT professionals through the edu-

cational system [MIT, 2002]; therefore, early 

introduction of computers and other new 

technologies to the students [OECD, 2000] at 

schools is of one of the best approaches for 

familiarizing citizens with the basic e-skills 

set required. Also, installing a large numbers 

of computers with free internet access in 

public buildings, for example libraries, post 

offices, and hospitals, waiting rooms of min-

istries, school, colleges and universities, and 

providing instruction or on spot training for 

utilizing the technology were recommended. 

Opening information technology access cen-

ters in disadvantaged districts is also crucial. 

Besides, providing the information kiosk, 

citizens’ effort expectancy (friendliness) of 

these machines, ease of use, facilitating con-

ditions, and training issues must be addre-

ssed to foster access points utilization [Wang 

and Shih, 2009]. 

As mobile penetration is high compared to 
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  <Table 3> E-Skills Acquisition Methods Recommended By Experts for Citizens, Public, and Private 

Sector Employees

Consumer Acquisition methods Agent 

Citizens

∘ Introduction of computer subject into curriculum at all levels;
∘ Establishment of free internet access and training points in public buildings 

(e.g. libraries, post offices, hospitals, and Ministry’s waiting rooms, schools, 
colleges, and universities) and providing onsite training with special 
emphasis on basic IT skills set;

∘ Establishing information kiosk and tele-centers;
∘ Opening “digital playgrounds” in disadvantaged districts;
∘ Establishing training spots with special emphasis on basic skill acquisition;
∘ Designing e-government service model based on mobile phone access;
∘ Provision of subsidized PCs, provision of subsidized internet connection for 

private use, and incentives for electronic working;
∘ Mobile ICT training center for reaching out to remote areas;
∘ ICT training through media: Radio, Television, and Newspaper;
∘ Opening free ICT training class for everyone;
∘ Info-Bus: A bus with computers inside and internet connection (e.g. wireless 

and satellite) that can go from place to place teaching people;
∘ Providing customized IT training depending on age, gender, occupation, and 

literacy level. For example ICT training programs for elderly citizens and 
specially women;

∘ E-learning through DVD, displaying videos through government’s websites, 
and social media like YouTube;

∘ Promoting self learning attitude among citizens;

∘ Central and 
local 
Government;

∘ National 
information 
policy;

∘ PPP (public 
private part-
nership) for 
example joint 
programs with 
private schools 
and univer-
sities;

∘ Foreign Direct 
Investment;

∘ Joint venture 
between public 
and private 
sector;

∘ Out sourcing;

Public 
and 

Private 
Sector 

Employees

∘ Formal training method for example on job training;
∘ Informal training method for example class and providing tutorial materials;
∘ Out sourcing e-skill training and development;
∘ PC and internet access in offices;
∘ PPP: Joint training programs by government and private sector;
∘ E-learning: Short term and long term programs;
∘ Inviting foreign experts for e-skills training;
∘ Incentives to attract experts who are working abroad;
∘ E-Learning through a government extranet where different public servants 

can share knowledge and experiences;
∘ Establishing minimum IT skills standards for recruiting new employees for 

example ICDL or MOUS certificates;
∘ ICT training through media: Radio, Television, and newspaper;
∘ Periodic internships at IT departments/organizations;
∘ Provision of subsidized PCs, provision of subsidized internet connection for 

private use, and incentives for electronic working; 
∘ Government sector should have a training and capacity building standard 

that should be obeyed by public servants;
∘ Providing Training with collaboration of universities/institutes;
∘ Socialization and capacity building through FAQ, providing manual 

book/guidance, and through help desk center;
∘ Stimulating and motivating employee’s for acquiring ICT skills;
∘ Development of IT Skills/Competency Assessment modules; 
∘ Make IT Skill/Competency acquisition as one of the requirements of 

promotion in the civil/public service;
∘ Encourage life-long learning programs in the civil/public service;
∘ E-learning through DVD, displaying videos through e-government websites, 

and social media like YouTube;

∘ Respective 
government 
body and 
private 
organization;

∘ PPP (public 
private 
partnership);

∘ National 
information 
policy;

∘ Joint Venture;
∘ Out sourcing;
∘ Foreign Direct 

Investment;
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computer and internet penetration in most of 

the developing countries [ITU, 2006], it is a 

good candidate for e-government service deliv-

ery [Blessing, et al., 2008]. Similarly, experts 

suggested that the provision of subsidized PCs 

and internet connections for private use and 

providing ICT training through the media (e.g. 

radio, television, and newspaper) is one of the 

best options available for developing countries. 

E-learning by displaying videos through a gover-

nment’s websites, and other web technologies 

like web portals and “YouTube” are also re-

commended. <Table 3> contains a full list of po-

ssible acquisition methods for each e-skill set. 

4.5.2 Public and private sector 

employees 

Both formal and informal skill acquisition 

methods were recommended during the Del-

phi process <Table 3>. Skills acquisition me-

thods or training in organizations can be ei-

ther formal or informal [HBS, 2002]. The lat-

ter is done through on-the-job training and is 

less expensive, whereas the former is more 

structured and takes place in a classroom or 

e-learning setting and is more expensive. For 

acquiring basic ICT skills, for example, an in-

formal method can be used by both govern-

ment and private sector.

The experts suggested that, formal training 

methods can be used for acquisition of inter-

net skills and technical e-skills either in a 

classroom setting, e-learning, or by outsour-

cing to local and international institutes. Co-

untries may also acquire international ex-

pertise to transfer skills and knowledge [MIT, 

2002; HBS, 2002]. Other measures by public 

and private sectors to acquire ICT skills are 

to enhance access of their workers to IT by 

providing low-cost PC programs including 

the Internet. Experts agreed that joint train-

ing programs through public private part-

nership (PPP) can be utilized in developing 

countries. A common example is e-learning 

through a government extranet where public 

and private sector employees can share know-

ledge and experience. Experts suggested that 

there should be minimum IT skills stand-

ards, for instance, ICDL (European Compu-

ter Driving License) and MOUS (Microsoft 

Office User Specialist) certificates for recruit-

ing new staff, and IT skills and competencies 

must be considered as one of the require-

ments of promotion in the civil and public 

services; this will facilitate the rapid dif-

fusion of basic IT skills in developing coun-

tries.

Ⅴ. Discussion and Implications

5.1 Discussion

The aim of this paper is to facilitate a clear 

understanding of the e-skill-set needed, based 

on the stages of e-government for e-service 

consumption. One of the important expect-

ations from the study was to consider a 

broad range of e-skills in order to give room 

to several competencies needed for e-service 

utilization. We believe that it has been ach-

ieved, for the results indicate the broader 

range of e-skills including internet, docu-
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ments management, and PC management; in 

addition, applied and standard programs us-

age skills have emerged as (very) important.

Another key focus of the approach was to 

equally emphasize the significance of the e- 

skills for all consumers: citizens, public and 

private sector employees. The results indi-

cate that this requirement was fully met; the 

items in each domain that were rated as (very) 

important for citizens were rated (very) im-

portant for public and private sector employ-

ees as well. Similarly, the items (skills) that 

were dropped for public and private sector 

employees were also dropped for citizens in-

dicating perfect synchronization of results. 

For example, the skill “to able to format re-

movable disk media, diskette and zip disk,” 

was rated as unimportant for all actors. The 

reason might be the concern of the experts 

about the damage that could be caused by 

format command. Furthermore, in the do-

main “internet skills,” very few items were 

omitted and a high number of (very) impor-

tant items and large number of new items 

were added, reflecting the significance of 

this domain for e-service utilization, which is 

consistent with the finding of prior research 

[Deursen and Dijk, 2008a; Deursen and Dijk, 

2008b]. In general, in all the domains, the ad-

dition rate of new skills was higher compare 

to the omission rate. This suggests the need 

for a wider range of e-skills by e-service uti-

lization. Moreover, the large number of e- 

skills acquisition methods and high addition 

rate of new skills suggested by the experts 

indicate the high level of interest and active 

involvement of participants in the survey. 

5.2 Implications

This study contributes to e-government liter-

ature both conceptually and empirically. By in-

tegrating the literature on e-government from 

e-government stages, e-government relation-

ships, and e-kills, we conceptualized the proc-

ess of e-skill identification and development 

based on the stages of e-government. Empiri-

cally, we contribute by indentifying and vali-

dating the e-kills needed for e-service con-

sumption by utilizing the Delphi method. This 

study will also contribute to the literature seek-

ing utilization of the Delphi method in the field 

of technology [Coenen, 1972; Martino, 2003]. 

Furthermore, contrary to current literature [CIO, 

1999; EPAN, 2003; Klievink and Janssen, 2009], 

we clearly separated the demand side skills 

from the supply side skills and identified all 

the consumers that must be equipped with 

e-skills. The study also contributes to the liter-

ature of digital divide and e-government by 

providing a comprehensive view that takes in-

to consideration in parallel e-government ini-

tiatives and digital divide issues such as ICT 

education and identification of individual needs 

[Helbig, et al., 2009]. 

The findings of this study have important 

implications for e-government practitioners in 

developing countries. By providing practitio-

ners with some insight into the e-government 

stages, consumers, and the skills required the 

findings can serve as a standard curriculum for 

training and educating citizens, public, and 

private sector employees in developing coun-
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tries. We believe that the findings of this re-

search will also facilitate international organ-

izations in indentifying and measuring citi-

zens’ readiness for e-government in term of 

e-skills. Furthermore, the study will promote 

awareness in developing countries regarding 

e-government skills from a consumption per-

spective and will facilitate developing coun-

tries to put their effort and money in right 

direction. Doing so will have significant effect 

on users behavior toward the use and adoption 

of e-government services. On the other hand- 

once the users are equipped with necessary 

e-skills-it will have profound effect on e-gov-

ernment services consumption, which will fur-

ther shape the appropriation, consequences, 

and reaction toward e-services. Finally, for the 

developing countries at the initial stage of 

e-government implementation the findings can 

serve as a roadmap for skills acquisition at ear-

lier stages of e-government and prepare for 

more advanced e-services provisioning. 

5.3 Limitations and future work

This study has some limitation that must 

be mentioned. First, the number and com-

plexity of skills identified from the consum-

ption side may be different from countries to 

countries depending on the complexity of 

their governments’ applications and services. 

However, the skills identified in this study 

are generic in nature and are mostly based 

on the initial and common services provided 

by e-governments [Layne and Lee, 2001; UN 

and ASPA, 2002; Reddick, 2004]. Second, the 

skills identified may not be an issue for de-

veloped countries where the computer liter-

acy is high, and employees as well as citizen 

possess the minimum skills required.

We comprehensively identified the demand 

side of e-skills set whereas prior research has 

mostly focused on the supply side [Ojo et al., 

2007; Klievink and Janssen, 2009]. Therefore, 

future research work may involve improving 

the proposed approach and applying it to 

developing countries for identification of the 

skills needed for next-generation of e-service 

consumption. While the e-skills identified in 

this study are generic in nature, future re-

search work may identify more specific skills 

by taking into account the number and com-

plexity of the e-services provided by e-gov-

ernments of different developing countries 

to different consumers. Furthermore, future 

research may also focus on identifying the 

e-service provisioning skills with a top-down 

approach within an organizational hierarchy.

Ⅵ. Conclusion

In this study, we proposed and validated 

a stage-based user-centric approach for iden-

tification and development of e-skills requi-

red for e-service consumption by integrating 

different streams of e-government literature. 

A comprehensive list of e-skills was gen-

erated by involvement of 28 knowledgeable 

experts from 28 countries, utilizing the Del-

phi method. In total, taking the level of agre-

ement or consensus as 75%, the experts ag-

reed on 81 e-skills (items) out of 95 skills 

(85%). We found that the number and com-
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plexity of e-skills required increase with the 

progress from first stage to higher stages of 

e-government. We also found that e-skills re-

quired for e-service consumption are not 

merely technical but include a wide variety 

of e-skills. We also provided a list of e-skills 

acquisition methods. The findings can serve 

as a standard curriculum for training and 

educating citizens, public, and private sector 

employees in developing countries. Moreover, 

the findings of this research may also facili-

tate international organizations in indentify-

ing and measuring citizens’ readiness for 

e-government in term of their e-skills.
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<Appendix 1> Round-1 Results 

Number of Item in Each Domain, Number of Items Omitted (3 Experts Rated them as 1 

or 2), and Number of New Items Added in Each Domain are represented 

Domain Sub Domain
N of 

items

N of items 

omitted

% of items 

omitted

N of items 

added

% of items 

added

Technical 

e-Skills 

Document Management skills 12 3 25 3 25

PC Environment Management skills 22 6 27 8 36

Standard Programs Usage skills 7 1 14 2 28

Applied e-Skills 21 2 9 8 38

Sub-Total 62 12 19 21 33

Internet 

Skills

Operational Skills 13 1 8 2 15

Formal Skills 5 0 0 2 40

Information Skills 7 0 0 3 43

Strategic Skills 8 1 12 3 37

Sub-Total 33 2 6 10 30

 G. Total 95 14 15 31 33

<Appendix 2> Round-2 Results

Final Number of Items, and Number of (Very) Important Items and Number of Newly 

Added (Very) Important are represented

Domain Sub Domain
N of 

items

N of (very) 

important Items

% of (very) 

important Items

N of (very) 

important 

added Items

Technical

 e-Skills

Document Management skills 9 6 67 3

PC Environment Management skills 16 8 50 8

Standard Programs Usage skills 6 4 67 2

Applied e-Skills 19 11 58 8

Sub-Total 50 29 58 21

Internet 

Skills

Operational Skills 12 10 83 2

Formal Skills 5 3 60 2

Information Skills 7 4 57 3

Strategic Skills 7 4 57 3

Sub-Total 31 21 68 10

 G. Total 81 50 62 31
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 <Appendix 3a> (Very) Important and Added/Omitted Items 
during Procedures: Technical e-Skills

Domain Sub domain 
(Very) Important Items (75% 

Consensus)
Added Items (75% consensus)

Omitted Items 
(10% experts disagreed)

Technical
 e-Skills

 Document 
Management 

Skills

∘ To be able to manage documents: 
create, open/close, and rename 
folders/files; save files/folders to a 
location on a drive; 

∘ To be able to copy, cut, past, 
delete ,and restore files and 
folders;

∘ To be able to set security on files 
and folders;

∘ To be able to search files and 
folders;

∘ To be able to compress and extract 
compressed files;

∘ To be able to recognize common 
file types: word processing files, 
spreadsheet files, database files, 
presentation files, image files, 
audio files, video files, compressed 
files, and temporary files;

∘ To be able to send files/documents 
as attachment with email or to use 
file transfer programs (e.g. FTP);

∘ To be able to edit files and folders;
∘ To be able to print documents;

∘ To be able to 
convert file formats 
from one type to 
another;

∘ To be able to 
change file status: 
read-only/locked, 
read-write;

∘ To be able to 
backup files and 
folders;

PC 
Environment 
Management 

skills

∘ To be able to collapse, expand, 
resize, move, and close a window;

∘ To be familiar with computer 
keyboard usage and settings;

∘ To be able to identify the different 
parts of a window: title bar, menu 
bar, tool bar, status bar, and scroll 
bar;

∘ To be able to know main types of 
storage media: internal hard disk, 
external hard disk, network drive, 
CD, DVD, USB flash drive, 
memory card, and online file 
storage;

∘ To be able to recognize common 
desktop icons;

∘ To be able change the computer’s 
desktop configuration: date & 
time, volume settings, desktop and 
display options;

∘ To be able to start/shutdown, logs 
off/login PC using an appropriate 
routine;

∘ To be able to shutdown a 
non-responding application;

∘ To able to run different 
applications and install and 
uninstall applications;

∘ To be able to manage anti-viruses 
software e.g. scanning PC for 
viruses, updating antivirus 
software;

∘ To be able to know friendly use of 
different OS, and to possess basic 
operating system skills;

∘ To be able to handle minor 
computer error;

∘ To be able to know basic PC 
installation and maintenance skills: 
connecting major parts of PC: 
monitor, CPU block, keyboard, 
mouse, printer; and setting up 
necessary properties of PC 
components: checking and setting 
up screen resolution, printer 
properties, and network 
connection;

∘ To able to use available help 
functions;

∘ To be able to know about 
computer energy saving options: 
applying settings to automatically 
turn off the screen/monitor, to 
automatically put the computer to 
sleep, switching off the computer;

∘ To be able to identify some of the 
main input devices like: mouse, 
keyboard, trackball, scanner, 
touchpad, stylus, joystick, web 
camera (webcam), digital camera, 
and microphone;

∘ To be able to 
create computer 
users and groups;

∘ To able to format 
removable disk 
media: diskette, 
zip disk;

∘ Should be able to 
query a database 
for information;

∘ To be able to 
empty the recycle 
bin/wastebasket;

∘ To be able to use 
"Run" command 
window for faster 
starting software 
applications;

∘ To be able to 
know advantage 
between different 
browser software;

 



E-government Skills Identification and Development

28  Asia Pacific Journal of Information Systems Vol. 20, No. 1

Technical

 e-Skills

Standard 

Programs 

Usage Skills

∘ To be able to perform basic tasks 

using a word processor;

∘ To be able to perform basic tasks 

using a spreadsheet;

∘ To be able to use email clients;

∘ To be able to perform basic tasks 

using presentation application 

software;

∘Create, delete, and rename folders 

in email clients’ software;

∘To be able to understand the basic 

structure and function of different 

soft ware;

∘To be able to 

performing basic 

tasks using a 

database 

application;

Applied

 E-kills

∘ To be able to recognize threats and 

vulnerabilities in IT systems;

∘ To be able to understand legal and 

policy issues in IT systems;

∘ To be able to understand the misuse 

of IT systems;

∘ To be able to understand capabilities 

of ICT;

∘ To be able to understand IT security 

issues;

∘ To be able to handle secure 

communication using encryptions 

keys and certificates;

∘ To be able to use security 

certificates;

∘ To be able to use specialized 

programs;

∘ To be able develop a broad range 

of ICT skills and knowledge of the 

uses of ICT in vocational contexts;

∘ To be able to know good practices 

such as not sharing passwords, 

changing them regularly, adequate 

password length, adequate letter 

and number mix;

∘ To be able to understanding 

fundamental principles and best 

practices in information assurance;

∘ Should have trust on e-services 

provided online;

∘ To be able to know how to 

respond to online threats;

∘ To be able to contact with call 

center, or similar service for IT 

security;

∘ Should have knowledge about 

the consequences of violating IT 

rules;

∘ Should have knowledge about 

online transactions;

∘ Should know the ways a users 

can participate in government 

decision making for example 

feedback, publish, and share 

content online- posting, photos, 

video, and audio clips;

∘ Should have knowledge of online 

services provided to citizens: 

e-commerce, e-banking, and 

e-government;

∘ To be able to understand the 

limitations of IT;

∘ Should understand 

the concepts of 

downloading and 

uploading data to a 

network;

∘ Should have 

knowledge and 

understanding of 

the components, 

functions and 

applications of IT;
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   <Appendix 3b> (Very) Important and Added/Omitted Items 
during Procedures: Internet Skills

Domain 
Sub 

Domain 
(Very) Important Items

 (75% Consensus)
Added Items 

(75% consensus)
Omitted Items 

(10% experts disagreed)

Internet 
Skills

Operational 
Skills

 Operate an Internet browser:
∘ Opening websites by entering the 

URL in the browser's location bar;
∘ Surfing forward and backward 

between pages using the browser 
buttons;

∘ Bookmarking websites;
∘ Changing the browser's preferences 

(e.g. start page);
∘ Using hyperlinks;
 Operate online search engines:
∘ Entering keywords in the proper 

field;
∘ Executing the search operation;
∘ Opening search results in the search 

result lists;
 Complete online forms:
∘ Using the different types of fields 

and buttons (e.g., drop-down menus);
∘ Submitting a form;

∘ Contact skills: knowledge of the 
Internet address of most 
important online public services; 

∘ Filling inquiries and sending 
feedbacks using an e-government 
website;

∘ To be able to know 
advantages of 
different browser 
software;

Formal
Skills

 Navigate on the Internet:
∘ By recognizing and using hyperlinks 

(e.g., menu links, textual links, and 
image links) in different menu and 
website lay-outs;

∘ Not getting disoriented when surfing 
between websites;

∘ Not getting disoriented when 
browsing through, and opening 
search result;

∘ Knowing the constructive use of 
internet;

∘ Knowing the risk associated with 
internet us;

Information 
Skills

 Locate required information by:
∘ Evaluating information source 

Choosing a search system or place to 
seek information;

∘ Defining search queries that focus on 
the information problem;

∘ Selecting information;
∘ Evaluating information sources;

∘ Knowing advanced Search 
techniques to prune search tree 
and narrow down search results 
to relevant information, so as to 
avoid information load;

∘ To be able to filter the range of 
options provided by an 
e-government website;

∘ Locating the required information 
provided by an e-government 
website quickly and efficiently;

Strategic
Skills

 Take advantage of the Internet by:
∘ An orientation towards a particular 

goal;
∘ Taking the right action to reach this 

goal;
∘ Making the right decision to reach 

this goal;
∘ Gaining the benefits belonging to this 

goal;

∘ Using FAQ, online help, and 
collaborative tools;

∘ Understand the concept of an 
online (virtual) community and 
social groups(e.g. Facebook);

∘ Knowing how to communicate 
through messaging applications 
e.g. Messengers, newsgroups;

∘ Understanding  
e-government 
technologies like web 
ActiveX components;
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