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Abstract Given to the significant role of enterprise resource
planning systems (ERP) in the current organizations, several
studies have been accomplished regarding these systems. The
Main reason for the present research is having a small share in
enhancement of success rate of ERP systems implementation
through an applied study. In this study two purposes are pur-
sued. First, this article intends to determine the most important
skills required by key users (Also called power users and super
users.) of ERP system as one of the most major members of
ERP implementation team. Another purpose is to examine the
skills shortages of these users in organizations under study and
both of these purposes are obtained based on a comprehensive
model. This research includes two major parts. First, based on
experts’ opinion, a model is developed to determine and mea-
sure required technical, human, and conceptual skills as well as
skills shortages of those involved in ERP implementation such
as key users. Then, in second part, based on the above model
and by means of a field study and studying thirteen Iranian
organizations, the desirable amount (Amount of skill that key
users expected to have.) and existing amount (Amount of skill
that key users have at present.) of skills of key users are
measured in each one of the technical, human, and conceptual
categories. Then in order to determine and evaluate skill short-
ages, the difference between these two amounts in each cate-
gory is examined. In this paper, human and conceptual skills
are determined as the most important skills of key users in ERP
implementation. Also, results confirm that key users have skills
shortages in three kinds of main skills (i.e., technical, human,
and conceptual) in the organizations under study. Moreover,

key users in large companies suffer more from skills shortages
than ones in SMEs.
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1 Introduction

Due to intense market competition and the progress of infor-
mation technology (IT), many companies have implemented
enterprise resource planning (ERP) systems to enhance their
competitiveness [1]. In general, the literature has identified the
following potential benefits of ERP systems implementation
[2]: improved coordination across functional departments,
increased efficiency in doing business, reduced operating
costs, facilitation of day-to-day management, rapid access to
information for decision making and managerial control, and
support of strategic planning.

Despite the attributes and major advantages provided by
ERP systems, the implementation of such systems is not
always effective [2] and there is a high rate of failure in
implementation of these systems [3–5]. Foe examples compa-
nies such as Fox–Meyer Drug, Mobile Europe, Dell, Whirl-
pool, Hershey, Whirlpool, Hershey Foods, Boeing, Applied
Materials, Kelloggs, and Nestle are cited in literature which
have either failed in ERP systems implementation or suffered
from ineffective ERP systems [6, 7].

Therefore, during recent years, in order to improve the
chances of success of ERP implementation, researchers have
performed valuable efforts and some of them have attempted
to identify the set of effective factors in ERP implementation.
Many of these authors have introduced a list of critical
success factors and some of them a list of risks and failure
factors. Among these CSFs lists, project team competence
and good project team are cited frequently [4, 8–11]. Also,
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some researchers have stated poor project team skills as a
risk and failure factor of ERP systems [5, 12–15].

As a result, in ERP literatures, the importance of team
competence and selection of the right team members with
proper knowledge and skills have mostly been pointed. The
success of any project depends critically on its teammembers.
Specially, an ERP project requires a cross-functional and
multi-skilled implementation team because of its enterprise-
wide scope [16]. It brings a need to ensure that team members
have the requisite skills. Moreover, since ERP systems are
more complicated than any traditional information system [1],
identifying and evaluating skills needs of those individuals
who are dealing with this system seems more critical.

The present study makes two contributions to the ERP
implementation literature:

(1) Paying more attention to the competency and skills of
those individuals who play a role in ERP implementa-
tion and providing a model for measuring the requisite
skills as well as skills shortages of them.

(2) Studying the skills of key users of ERP to identify the
most important skills required by them and evaluate
skills shortages of these users.

This paper has been organized as below:
Reviewing some literature related to team competency as

one of the effective factors in ERP implementation, skills
shortages, the important role of key users in implementation
of ERP system, and skill measurement model developed in this
study to determine andmeasure required technical, human, and
conceptual skills of those individuals involved in ERP imple-
mentation project such as key users are stated in next section.
Section 3 mentions the research methodology and hypotheses.
Results obtained from statistical data analysis are shown in
section 4. Section 5 represents the discussion about the re-
search results. Practical implications and research limitations
are illustrated in sections 6 and 7, respectively. Eventually
conclusion along with a summary of main findings is stated
as last section.

2 Related literature

2.1 Team competency as an effective factor

“A team is a small number of people with complementary
skills who are committed to a common purpose, performance
goals, and working approach for which they hold themselves
accountable” [17]. Benders [18] describes the concept of
teams as including technical, social, and organizational
skills. Katzenbach and Smith [17] state:

No team succeedswithout all the skills needed tomeet its
purpose and performance goals. Yet most teams figure

out the skills they will need after they are formed. The
wise manager will choose people both for their existing
skills and their potential to improve existing skills and
learn new ones ([17]; pp. 62, 137).

Although, enterprise resource planning systems that
according to Davenport [3] “are the most important devel-
opment in corporate use of information technology in the
1990s” have enhanced productivity of many organizations,
there are other organizations that have been failed in this
regard and could not have used these systems properly. Thus,
today various scientific articles have been represented to
explain effective factors on successful implementation of
these systems. Although there is no general consensus on
the critical success factors of an ERP implementation [10],
many researchers have considered the competencies and
abilities of project team as one of the most important CSFs.
Somers and Nelson [8] identified the most critical factors in
implementation of enterprise resource planning systems in
their study. They specified 22 critical factors in successful
ERP implementation based on an extensive study in litera-
ture and then importance of these factors, during implemen-
tation phases, were ranked by senior managers of informa-
tion systems of companies which had been selected from the
“Fortune 500 List.” Team competency was ranked as the
second critical factor in ERP implementation after senior
managers’ support factor in this survey. Piotr Soja [9] iden-
tified critical success factors in his research and team com-
position, which states the implementation team includes
different individuals who have high competency and knowl-
edge, was determined as the third effective factor on suc-
cessful implementation based on the obtained results. Many
other authors have referred to the importance of competency,
capability, and skills of the project team in ERP implemen-
tation too [19–23].

On the other hand, many accomplished researches in the
field of enterprise resource planning systems have identified
the existing risks and dangers in ERP implementation pro-
jects. One of the most important researches has been
conducted by Sumner [12]. She studied seven implementa-
tion projects of enterprise-wide information management
system and identified 20 risk factors through a structured
interview with project managers of companies and organized
these factors into six categories. One of these categories is
skill mix including: insufficient training and re-skilling, in-
sufficient internal expertise, lack of business analysts with
business and technology knowledge, failure to mix internal
and external expertise effectively, and lack of ability to
recruit and retain qualified ERP systems developers. In an-
other research that was conducted by Aloini et al. [14], risk
factors were identified based on a literature review and
analyzing key articles in the field of ERP implementation
and as a result poor project team skills was determined as one
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of top 10 risk factors. Hawari and Heeks [15] investigated
the degree of fit between the assumptions and requirements
built into ERP system design and the actual realities of the
client organizations. The findings of this study show that
there is a sizeable gap between requirements and actual
realities in ‘staffing and skills’ dimension stated as one of
the most likely causes of ERP project failure in developing
countries. Kumar [13] in his study asked respondents to
identify major obstacles that they faced in the ERP imple-
mentation project and as a result, unavailability of skilled
people came up as the second major barrier.

2.2 Skill shortages

Although there are many definitions of a skill shortage, the
general consensus and simplest definition is “when there are
not enough people available with the skills needed to do the
jobs which need to be done” [24]. Some major reasons which
can affect skills shortages are as follows: growth in the
economy, structural changes, organizational changes, tech-
nological change, the computer and Internet revolution, in-
ternational competition and globalization, demographic
changes, mega projects, and lack of training [25, 26]. Over-
all, there are two major types of skill/labor shortages: cycli-
cal and structural. Factors that contribute to structural short-
ages can include significant demographic changes, techno-
logical changes, and rapid growth of new industries. Struc-
tural shortages are more difficult to address through market
responses because the available labor pool may not have the
skills needed and it can take considerable time to develop
these skills [26]. There is a wide range of potential responses
to tackle skills shortages: raising wages and/or fringe bene-
fits or altering the working conditions, recruiting new
workers even overseas recruitment, delaying retirement of
older workers, education and training, and substituting labor
and telecommuting [26, 27]. Most of the impacts of skills
shortages, such as overtime and increasing costs, are nega-
tive for an organization’s growth and productivity [28, 29].
Shortages in skilled staff cause disruptions to project sched-
ules thereby causing the firm to work its existing employees
to a greater extent [29].

2.3 Technological change and skill shortages

As mentioned above, technological change is one of the
common sources of skills shortages. The relationship be-
tween technological change and human capital update or
the adaptability of skills has received some attention from a
theoretical point of view [30]. Haskel andMartin [31] in their
study state that there is a link between skill shortages and
technology. They ask this question in their paper “Why have
skill shortages continue to persist despite increases in train-
ing and the skill levels of the workforce?” their answer for

this persistence of skill shortages is the speed of technical
change. They show that skill shortages are higher for estab-
lishments that use advanced technology.

It is obvious that implementation of new complicated
technologies such as enterprise information systems is along
with changes such as individual skills in organization. Im-
plementation often requires changes in individual skills,
cognitions, and expectations, as well as changes in formal
roles and structures [32]. IT transfer is accompanied by the
transfer of organizational structures routines and skills [33].
It seems clear that deep structural changes and reorganizing
causes going through the trouble to clarify the skills needed
in new positions [34].

The issue of skill shortage is more visible in developing
countries. Developing countries are endeavoring to advance
into the twenty first century information age. Their progress,
however, is hamstrung by the dire lack of trained, skilled,
and knowledgeable IS workers [35]. Nevertheless, skill
shortages are currently widening across countries and indus-
tries [30]. The European Competitiveness Report 2001 [36]
identifies a serious shortage of core ICT workers in Western
Europe. Recent research from analysts, practitioners and
employers within the IT industry has acknowledged that a
skills gap is posing a threat to British business. While the
number of job opportunities within the IT industry is gradu-
ally rising, employers are finding it increasingly difficult to
track down the right candidate for advertised vacancies [37].

2.4 Key users

Given the above issues, more detailed and applied studying
of competency of the project team members is necessary.
Since key users are among the most important individuals in
implementation projects of ERP, in this study, the focus is on
these individuals. According to Wu and Wang [38] stake-
holders who are taking part in the process of ERP implemen-
tation include the following cases: internal project team that
defines needs of the organization and external contractor that
represents a system according to needs of the organization. As
it is shown in Fig. 1, internal project team includes top man-
agement, MIS staff, and key users (user representatives).

Given to Fig. 1, key users’ role is important. They are the
connection bridge between consultants and the organization
as well as between end users and the project team. Key users
are selected from operating departments and are generally
familiar with business processes and having domain knowl-
edge of their areas [38]. The findings of the study done by
Maditinos et al. [2] state that knowledge transfer is an ex-
tremely significant factor for ERP system success. Key users
play a significant role in knowledge transfer [39, 40]. In the
initiation of a project, the implementation consultants pos-
sess ERP knowledge and key users business process knowl-
edge. Effective implementation requires consultants to
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absorb business process knowledge from key users and key
users learn ERP knowledge from consultants [41]. Then
based on what key users learn, they are responsible for
training and sharing their knowledge with other users [38,
40, 42]. Key users are developers of the requirements for the
ultimate system. They will specialize in parts of the ERP
system and act as trainers, help-desk resources, educators,
advisors, and change agents for end users [38]. Lo et al. [43]
in their article state the job tasks at different stages of ERP
system implementation in Application Implementation
Methodology (AIM). The fact that key users are involved
in almost all stages and have different tasks is noteworthy.
Therefore key users’ role is essential to the ultimate system’s
success [38]. After implementation, they return to their de-
partments as resident ES experts [40].

2.5 Skill measurement model

Given to the role of key users which was mentioned above,
they have to be qualified and skillful. Therefore in this
research skills required by key users of ERP systems and
their skills shortages in organizations under study have been
studied. In this regard, creating a comprehensive model to
determine and measure skills required by those involved in
the project such as key users is essential. To develop this
model, at first, major accomplished studies in the field of
skills classification were studied. Table 1 summarizes clas-
sifications of skills presented by some authors.

Then, Katz model that is one of the most complete and
valid models was applied as the basis model, since Katz
categorization includes most of the other categorizations,
and many other skills models have been built upon the
technical, human, and conceptual skill classification, but
are slightly different [57]. This model includes three main
categories:

Technical skills, according to Katz [49], are the most
concrete type of skills and are associated with understanding
and being able to complete specific activities. In other words,
these are the “how to do it” skills and involve methods,
processes, procedures, or techniques.

Human skills can be considered the “people skills.” Katz
[49] defined human skills as “the ability to work effectively
as a group member and to build cooperative effort within the
team he leads.” This skill is demonstrated in how a leader
perceives and behaves towards those around him/her, includ-
ing superiors, peers, and followers, and most importantly
cannot be a “some-time skill,” but rather must be demon-
strated in every action of the leader [49].

Conceptual skills can be thought of as the “thinking
skills” needed by leaders. This type of skill involves being
able to see both what is going on within an entire organiza-
tion, and how the various parts of the organization interact
and depend on one another [49]. Yukl (2002, cited in Huusko
[58]) supports Katz’s classification of skills in these three
categories and explains that conceptual skills are also called
“cognitive” and refer to logical thinking, analytical abilities,
inductive, and deductive reasoning.

Fig. 1 The ERP implementation context [38]
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After choosing Katz classification as the basis model,
various articles regarding information systems, enterprise
resource planning systems, IT, and managerial skills were
studied to determine indices of each major category (i.e.,
technical, human, and conceptual) and finally 22 indices
(skills) were considered. These indices have been illustrated
in Table 2 along with a brief description of indices and
references which have referred to these indices.

In sections 3 and 4, it will be stated that each of the indices
shown in Table 2 belongs more to which major category or
categories of technical, human, and conceptual skills.

3 Research methodology and hypotheses

As mentioned earlier, this study includes two parts. In the
first part we will explain development manner of the model
to determine and measure technical, human, and conceptual
skills required by those individuals involved in implementa-
tion of ERP system. In the second part, the desirable amount
and existing amount of skills of key users are measured given
to the developed model in the previous part and then skills
shortage is studied in each category (technical, human, and
conceptual). Therefore, methodology and hypotheses of
each part will be stated in the following separately.

3.1 Methodology and hypotheses of the first part

The purpose of this part is to classify 22 indices shown in
Table 2 to major categories of technical, human, and con-
ceptual skills based on experts’ opinion. The tool in this part
was a questionnaire including 22 questions (see Appendix 1).
Respondents consisted of proficient individuals including
university professors, managers of organizations as well as
experts of enterprise resource planning systems. They were
asked to determine the place of each 22 indices in Table 2 in
relation to main categories of technical, human, and concep-
tual skills. Thus, the following 22 hypotheses were proposed.

H0:PiT ¼ PiH ¼ PiC i ¼ 1; 2;…; 22
H1 : otherwise

ðaÞ

PiT shows ratio of individuals who believe that index i is
settled in the main category of technical skills.

PiH shows ratio of individuals who believe that index i is
settled in the main category of human skills.

PiC shows ratio of individuals who believe that index i is
settled in the main category of conceptual skills.

Seventy questionnaires were collected in this part. The
amount of Cronbach’s alpha was obtained equal to 0.77 in
order to evaluate reliability of the questionnaire and chi-
square test was used to test hypotheses (a).

Table 1 Kindly check if the tables and its entries are correctly captured
and presented. Summary of types of skills by authors

Author(s) Types of skills and models

[44] Hard skills

[45] Soft skills

[46] Personal skills

Interpersonal skills

Group skills

[47] Hard skills

Portable skills

Soft skills

[48] Management skills

People skills

[17] Technical skills

Decision-making skills

Interacting skills

[18] Technical skills

Social skills

Organizational skills

[49] Technical skills

[50] Human skills

Conceptual skills

[51] Technical skills or functional expertise

Problem-solving and Decision-making skills

Interpersonal skills

[52] Problem solving skills

Communication skills

Conflict resolution skills

Goal setting skills

Planning tasks skills

[53] Technical expertise

Communication / Interpersonal

Problem identification / Solving

Conflict resolution / Negotiation

[54] ICT skills

[55] Purely technical skills

Cognitive abilities

Emotional intelligence

[56] Technical skills

Industry knowledge

Analytic and conceptual reasoning

Interpersonal and emotional intelligence

[57] Human Skills

Conceptual Skills

Technical Skills

Communication Skills

Emotional Intelligence Skills

Industry Knowledge Skills
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It is noteworthy that in order to confirm the experts’
opinion, factor analysis method was also used in this
part.

3.2 Methodology of the second part

The research tool in the second part was a questionnaire
including 44 questions. Twenty two questions studied desir-
able amount of each of the indices for key users and 22

questions studied existing amount of such indices for key
users. These amounts were measured using range 1–10 (see
Appendix 2). This study was conducted in 13 Iranian compa-
nies including steel, automobile, energy, tobacco, glass, elec-
tric home appliances, printing, chemical, mining, and thermal
home appliances industries, 2 of which belong to large com-
panies and eleven of which are SMEs. Respondents consisted
of key users, project managers, ERP experts, and consultants
of ERP implementation.

Table 2 Indices, references, and description

No. Index Author(s) Description

1 Change Management [59], [60], [22], [20] Knowledge of change management principle and strategies, familiarity with ways in
order to encounter change resistance

2 Stress Management [61] Identifying stress factors and finding strategies in order to face with stress

3 Technology Management
Knowledge

[62] Ability to learn new technologies, Ability to focus on technology as a device not an
object, Ability to understand technological trends

4 Project management [63], [64], [22], [20], [65],
[66], [67], [13]

Having knowledge and experiences about techniques, principle and tools of Project
management

5 Information Literacy [68] Recognition of information needs, evaluation , organization and effective utilization
of information

6 Negotiation and Conflict
Management

[69] Negotiation and Discussion skill, mediation and Arbitration skill

7 Risk Management [60], [70] Identification ,evaluation, analysis, control and managing of the risk

8 Teaching and Training
Skills

[62], [63], [22], [64], [66] familiarity with teaching and training methods, Teaching evaluation methods,
Measuring the degree of User learning

9 Crisis Management [71], [72] familiarity with essential actions in every step of crisis management process (before
crisis, during crisis, after crisis)

10 Organizing [58], [73] ability to coordinate and organize the elements within a system

11 Leadership Skills [74], [64], [71] Being able to influence, motivate, and direct

12 ERP Technical
Knowledge

[62], [64], [67] ERPAdministration, Networks, Knowledge of ERP concepts, Operating systems,
System Design/Integration, Systems’ Life Cycle Management, Data Management

13 General Skills [75], [76], [77] English language, computer skills

14 Business Processes
Knowledge

[4], [62], [63], [65], [60],
[66], [22], [78], [64]

Knowledge of business processes and relevant processes, Knowledge of Business
Functions, Ability to understand needs of customers quickly , Ability to understand
the business environment, Ability to interpret business problems, Ability to
develop appropriate technical solutions about business problems, proficiency in
business Process Reengineering, quick resolving of process bottlenecks

15 Analytical Skills [64] Analytical thinking and Reasoning (Deductive and inductive)

16 Team Skills [62], [20] Ability to work cooperatively in a team environment, Understanding group dynamics,
Team management, Team building

17 Personal Skills [79], [71] Creative thinking; Critical thinking, Persistence; Curiosity; Risk-taking, Acceptance
of responsibility; trustworthiness, Flexibility; Adaptability, paying attention to
details, Memory, sensitivity towards organizational culture, positive attitude,
Tolerating uncertainty, Working independently, Self-esteem

18 Strategic Planning [74], [80], [81], [63] Integration of efforts to achieve mission and long term goals, Having Long term
vision, Recognizing opportunities, Goal setting, Prioritizing, Setting strategies,
tactics and policies, Allocation of resources

19 System Skills [82], [83], [84] System thinking, Ability to consider the whole process and big picture

20 Communication Skills [63], [66], [22], [20] Ability to communicate effectively( Electronic communication, Verbal
communication, Written communication), Relationship builder, Relationship
management

21 Time Management [64], [85] Familiarity with strategies and principle of time management and effective use of time

22 Decision Making and
Problem Solving Skills

[86], [87] Problem definition, determination of solutions, Evaluation of solutions, Selecting best
Solutions, evaluation of solution results.
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To determine the survey sample size, a combination of
stratified and two-stage cluster sampling methods considering
0.1 as themargin of error has been used. At first, the population
was divided into large companies and SMEs. After that, 2 large
companies and 11 SMEs were randomly selected at first stage
of cluster sampling and then randomly 50 and 62 respondents
were chosen from companies in each strata, respectively. Fi-
nally, 106 questionnaires were usable for research. Six of the
returned responses were not included for such reasons as
incomplete questionnaires, responses with too much missing
data, and etc.

3.3 Hypotheses of the second part

In this part, it is studied that which of the main technical,
human and conceptual skills is more important for key users
in ERP implementation. This question is answered given to
measurement of desirable amount of skills (the skill level
that key users must have). Therefore the below hypothesis is
proposed:

H0:mDT ¼ mDH ¼ mDC

H1 : otherwise
ðbÞ

μDT is the average desirable amount of technical skills.
μDH is the average desirable amount of human skills.
μDC is the average desirable amount of conceptual skills.
Desirable amount of technical skills is the average of

desirable amount of indices that are settled in the technical
skills category based on the results of hypotheses (a).

Desirable amount of human skills is the average of desir-
able amount of indices that are settled in the human skills
category based on the results of hypotheses (a).

Desirable amount of conceptual skills is the average of
desirable amount of indices that are settled in the conceptual
skills category based on the results of hypotheses (a).

Repeated measures test (within-subjects effects test) was
used to test hypothesis (b) given that respondents were
similar in each of the three groups.

Another proposed question in this part is whether there is
a difference between desirable amount and existing amount
of skills of key users in each main category of technical,
human, and conceptual skills which means whether there is
skills shortage in each main category or not. Hence the
following three hypotheses are proposed:

Hypothesis (c): H0: there is no difference between the
average of desirable amount and the aver-
age of existing amount of key users’ tech-
nical skills. (There is not technical skills
shortage)
H1: there is a difference between the aver-
age of desirable amount and the average of

existing amount of key users’ technical
skills. (There is technical skills shortage)

H0: mDT ¼ mET

H1: mDT ≠ mET

μET is the average existing amount of
technical skills.

Desirable amount of technical skills is
the average of desirable amount of indices
that are settled in the technical skills cate-
gory based on the results of hypotheses (a).

Existing amount of technical skills is the
average of existing amount of indices that
are settled in the technical skills category
based on the results of hypotheses (a).

Hypothesis (d): H0: there is no difference between the aver-
age of desirable amount and the average of
existing amount of key users’ human skills.
(There is not human skills shortage)
H1: there is difference between the average
of desirable amount and the average of
existing amount of key users’ human skills.
(There is human skills shortage)

H0:mDH ¼ mEH

H1:mDH ≠ mEH

μEH is the average existing amount of
human skills.

Desirable amount of human skills is the
average of desirable amount of indices that
are settled in the human skills category based
on the results of hypotheses (a).

Existing amount of human skills is the
average of existing amount of indices that
are settled in the human skills category based
on the results of hypotheses (a).

Hypothesis (e): H0: there is no difference between the average
of desirable amount and the average of
existing amount of key users’ conceptual
skills. (There is not conceptual skills shortage)
H1: there is a difference between the average
of desirable amount and the average of
existing amount of key users’ conceptual
skills. (There is conceptual skills shortage).

H0:mDC ¼ mEC

H1:mDC ≠ mEC

μEC is the average existing amount of
conceptual skills.
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Table 3 Result of chi – square
test

4 p-value for PT=PH=PC
5 p-value for Pi=Pj i≠j i,j=T, H, C

No. Index Sig.4 Sig.5 test result

1 Change Management ≤0.05 PC=PH 0.63 PC=PH>PT
2 Stress Management ≤0.05 PH>PT , PC
3 Technology Management Knowledge ≤0.05 PT>PH , PC
4 Project Management ≤0.05 PT>PH =PC
5 Information Literacy ≤0.05 PC=PT 0.24 PC=PT>PH
6 Negotiation and Conflict Management ≤0.05 PH>PT= PC
7 Risk Management ≤0.05 PC>PT , PH
8 Teaching and Training Skills ≤0.05 PT=PH 0.26 PT=PH>PC
9 Crisis Management ≤0.05 PC>PT = PH
10 Organizing 0.06 PC=PT=PH
11 Leadership Skills ≤0.05 PH>PT , PC
12 ERP Technical Knowledge ≤0.05 PT>PH = PC
13 General Skills ≤0.05 PT>PH, PC
14 Business Processes Knowledge ≤0.05 PC=PT 0.82 PC=PT>PH
15 Analytical Skills ≤0.05 PC>PT =PH
16 Team Skills ≤0.05 PH>PT = PC
17 Personal Skills ≤0.05 PH>PT , PC
18 Strategic Planning ≤0.05 PC>PT , PH
19 System Skills ≤0.05 PC>PT = PH
20 Communication Skills ≤0.05 PH>PT = PC
21 Time Management ≤0.05 PC=PT 0.067 PC=PT>PH
22 Decision Making and Problem Solving Skills ≤0.05 PC>PH, PT

Table 4 The place of each index
in main categories of technical,
human and conceptual skills.

No. Index Category(s)

1 Change Management human, conceptual

2 Stress Management Human

3 Technology Management Knowledge technical

4 Project Management Technical

5 Information Literacy conceptual, technical

6 Negotiation and Conflict Management Human

7 Risk Management Conceptual

8 Teaching and Training Skills human, technical

9 Crisis Management Conceptual

10 Organizing conceptual, technical, human

11 Leadership Skills Human

12 ERP Technical Knowledge Technical

13 General Skills technical

14 Business Processes Knowledge conceptual, technical

15 Analytical Skills Conceptual

16 Team Skills Human

17 Personal Skills Human

18 Strategic Planning Conceptual

19 System Skills Conceptual

20 Communication Skills Human

21 Time Management conceptual, technical

22 Decision Making and Problem Solving Skills Conceptual
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Desirable amount of conceptual skills is
the average of desirable amount of indices
that are settled in the conceptual skills cate-
gory based on the results of hypotheses (a).

Existing amount of conceptual skills is the
average of existing amount of indices that are
settled in the conceptual skills category based
on the results of hypotheses (a).

Paired samples test was used to test hy-
potheses (c), (d), and (e). This test was used
given that respondents were similar in both
groups.

Furthermore, due to the existence of skills
shortages (see section 4), a comparison be-
tween SMEs and large companies has been
made to investigate key users in which

kind of companies suffers more from skills
shortages. Thus the following hypothecs (f)
are proposed:

H0:DTLarge¼DTSMEs H1:DTLarge ≠DTSMEs

DTLarge: the average of technical skills
shortage of key users in large companies

DTSMEs: the average of technical skills
shortage of key users in SMEs

H0:DHLarge¼DHSMEs H1:DHLarge ≠DHSMEs

DHLarge: the average of human skills
shortage of key users in large companies

DHSMEs: the average of human skills
shortage of key users in SMEs

H0:DCLarge¼DCSMEs H1:DCLarge ≠DCSMEs

Table 5 The results of factor
analysis No. Index Component

1 2 3

1 Technology Management Knowledge .796 .330 .152

2 ERP Technical Knowledge .745 .275 .178

3 General Skills .708 .343 .265

4 Teaching and Training Skills .697 .244 .308

5 Information Literacy .639 .150 .523

6 Leadership Skills .604 .406 .369

7 Time management .559 .507 .346

8 Project management .535 .494 .264

9 Business Processes Knowledge .506 .392 .358

10 Crisis Management .223 .786 .286

11 Strategic Planning .364 .752 .181

12 Decision Making and Problem Solving Skills .218 .726 .403

13 Organizing .432 .700 .125

14 Risk Management .338 .693 .292

15 Analytical Skills .245 .635 .502

16 Change Management .207 .315 .799

17 Negotiation and Conflict Management .199 .211 .759

18 System Skills .374 .371 .591

19 Communication Skills .525 .150 .564

20 Team Skills .280 .537 .556

21 Personal Skills .415 .361 .504

22 Stress Management .365 .454 .504

Table 6 Mauchly’s Test of
Sphericity Within Subjects

Effect
Mauchly’s
W

Approx. Chi-
Square

df Sig. Epsilon

Greenhouse-
Geisser

Huynh-
Feldt

Lower-
bound

factor1 .965 3.745 2 .154 .966 .984 .500
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DCLarge: the average of conceptual skills
shortage of key users in large companies

DCSMEs: the average of conceptual skills
shortage of key users in SMEs

Another examination in this study is
whether the skills shortage of key users in
three main categories of technical, human,
and conceptual skills, in each of large com-
panies and SMEs, is the same or not. Thus
the below hypothecs are proposed:

H0:DTLarg ¼ DHLarge ¼ DCLarge

H1 : otherwise
H0:DTSMEs ¼ DHSMEs ¼ DCSMEs

H1 : otherwise

ðgÞ

Repeated measures test (within-subjects
effects test) was used given that respondents
were similar in each of the three groups.

4 Data analysis

This section is stated in two parts given that the present
research includes two parts.

4.1 Data analysis of the first part

Table 3 is a summary of results related to chi-square test for
testing hypotheses (a) which illustrates that each of the
indices in Table 2 is settled in which main categories of
technical, human, and conceptual skills.

About results obtained from classification of indices, it is
noteworthy that belonging of an index to two or more cate-
gories of major skills does not mean that its degree of
dependence to those major categories is similar; or an index
which belongs to one or two categories does not mean it does
not belong to other category or categories, rather it has less
dependence degree than categories in which it has not been
settled based on average views of experts.

Process of the accomplished analyses is in the way that
first PT=PH=PC test is performed for each index. If p value is
less than 0.05, hypothesis PT=PH=PC is rejected and exis-
tence of significant difference among the ratios is confirmed
and pairwise comparison has to be done. So, the following

Table 8 Results of paired samples test

Hypothesis Sig. (2-tailed)

H0: μDT=μDH Pair 1/ Desirable amount of
technical skills- Desirable
amount of human skills

0.000

H0: μDT=μDC Pair 2/ Desirable amount of
technical skills- Desirable
amount of conceptual skills

0.000

H0: μDH=μDC Pair 3/ Desirable amount of
human skills- Desirable
amount of conceptual skills

0.478

Table 9 The average of desirable amount of the main categories
according to descriptive statistics

Skills The average of desirable amount

Technical 8.22

Human 8.48

Conceptual 8.45

Table 7 Tests of Within-Subjects Effects

Source Type III Sum of Squares Df Mean Square F Sig.

factor1 Sphericity Assumed 4.281 2 2.141 14.609 .000

Greenhouse-Geisser 4.281 1.932 2.216 14.609 .000

Huynh-Feldt 4.281 1.967 2.176 14.609 .000

Lower-bound 4.281 1 4.281 14.609 .000

Error(factor1) Sphericity Assumed 30.771 210 0.147
Greenhouse-Geisser 30.771 202.826 0.152

Huynh-Feldt 30.771 206.558 0.149

Lower-bound 30.771 105 0.293
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hypothesis is tested for each two ratios:

Pi ¼ Pj i≠ j i; j ¼ T;H;C

In the Table 3, p values related to comparison of two ratios
that have the highest amount and based on test are equal
to each other are shown in column four. Based on
Table 3, Table 4 shows that each index is settled more

in which main categories of technical, human, and con-
ceptual skills.

As mentioned in Section 3, factor analysis method was
used in this part to confirm the experts’ opinion. The factor
analysis confirms nearly 90 % of the experts’ opinion. The
results of factor analysis are shown in Table 5.

As it shows, leadership and system skills are not in the
categories which the experts have assigned for these skills.

4.2 Data analysis of the second part

Hypothesis (b) is tested in the following and purpose of this
hypothesis is to answer to the question whether importance

Table 10 Descriptive Statistics:
average and standard deviation
of indices

No. Skill Mean Std. Deviation

1 Personal Skills 8.896 1.032

2 Team Skills 8.83 1.214

3 System Skills 8.773 1.244

4 Organizing 8.735 1.557

5 Decision Making and Problem Solving Skills 8.613 1.261

6 Strategic Planning 8.584 1.45

7 Change Management 8.547 1.243

8 Business Processes Knowledge 8.528 1.358

9 Analytical Skills 8.49 1.29

10 Communication Skills 8.49 1.462

11 Leadership Skills 8.481 1.346

12 General Skills 8.452 1.435

13 Information Literacy 8.377 1.588

14 Negotiation and Conflict Management 8.358 1.55

15 Crisis Management 8.141 1.753

16 Time Management 8.132 1.627

17 Technology Management Knowledge 8.113 1.669

18 Teaching and Training Skills 8.0566 1.535

19 Risk Management 8 1.817

20 Stress Management 7.962 1.701

21 Project Management 7.877 2.078

22 ERP Technical Knowledge 7.726 1.973

Table 11 Results of paired samples test for testing hypotheses (c), (d)
and (e)

Hypothesis Sig. (2-tailed)

(c) Pair 1/ Desirable amount of
technical skills -Existing
amount of technical skills

0.000

(d) Pair 2/ Desirable amount of
human skills - Existing
amount of human skills

0.000

(e) Pair 3/ Desirable amount of
conceptual skills- Existing
amount of conceptual skills

0.000

Table 12 T-Test for equality of means of SMEs and large companies in
each of technical, human, conceptual skills shortage

Hypothesis Variable Sig. (2-tailed)

(f) Technical Skills Shortage 0.045

(f) Human Skills Shortage 0.031

(f) Conceptual Skills Shortage 0.001
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level of technical, human and conceptual skills is identical for
key users or not. Test results are illustrated in Tables 6 and 7.

Mauchly sphericity test was performed to examine homo-
geneity of covariance assumption. Since the amount of p value
for Mauchly sphericity test is more than 0.05, the p value
presented in Sphericity assumed row was used to test within-
subjects effects. Hypothesis H0 is rejected due to amount of p
value<0.05. It means that importance level of technical, hu-
man, and conceptual skills is not identical. (It is noteworthy that
this result was observed in both large companies and SMEs).
Now in order to determine which main category has more
importance, paired samples test is applied for pairwise compar-
ison of these skills. Table 8 shows summary of the test results.

Existence of significant difference between technical
skill with two conceptual and human skills is confirmed at
significance level 0.05 given to p value amounts. Moreover,
descriptive statistics and comparison of the average of desir-
able amounts of these three skills groups show that human and

conceptual skills have more importance than technical skills
for key users (see Table 9, the column related to the average of
desirable amount).

Also the most important skills of key users are indicated in
Table 10, respectively, based on descriptive statistics (Indices
with the most desirable amounts).

Table 11 has illustrated a summary of paired samples test
results for testing hypotheses (c), (d), and (e) that study the
difference between existing amount and desirable amount of
skills (skill shortage) of key users in each category.

According to Table 11, it has been specified that desirable
amount and existing amount of skills of key users under study
have significant difference in each of the three main categories
of technical, human, and conceptual skills. In other words,
there is skills shortage in each of the three main categories.
(It is noteworthy that this result was observed in both large
companies and SMEs).

To determine which kind of companies suffers more from
skills shortages, a comparison between SMEs and large
companies has been made. The results of independent sam-
ples t test used in this part are shown in Table 12.

For p values <0.05, hypothesis H0 is rejected. This means
that the amount of technical skills shortages, human skills
shortages and conceptual skills shortages are not equal in
SMEs and large companies. According descriptive statistics,
there are more skills shortages in large companies (Table 13).

Next question is that whether the amount of skills shortages
of key users in each of the three categories of technical,

Table 13 The average of skills shortage in SMEs and Large Companies

Large Companies SMEs

Skills Shortages Mean Mean

Technical Skills Shortage 3.21 2.57

Human Skills Shortage 3.36 2.69

Conceptual Skills Shortage 3.57 2.55

Fig. 2 Skill measurement model in ERP implementation project
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human, and conceptual skills is the same or not. Thus hypoth-
esis (g) is tested for large companies and SMEs separately and
results are illustrated in Tables 14, 15, 16 and 17.

For SMEs, given to amount of p value (0.57), hypothesis
H0 is accepted which means that the skills shortages of key
users in the three main categories are equal. For large com-
panies, p value (0.001)<0.05 means the skills shortages of
key users in the three main categories are not equal. As
paired samples test and Table 13 show, conceptual skills
shortage is more than other main skills categories in large
companies (Table 18).

5 Discussion

Successful implementation of ERP systems requires a multi-
lateral study of organizational readiness and establishment of
appropriate technical, human, and cultural infrastructures. In
this study, one of the most important factors among these, i.e.,
human factor has been considered and due to the presence and
role of key users in the different stages of ERP life cycle, it is
examined to see what skills are the most important for key
users and whether these users have adequate technical, hu-
man, and conceptual skills for implementation of such system
in the organizations under study or not. In this regard, given to
experts’ opinion, the following model shown in Fig. 2 has
been established to determine and measure skills required by

team members involved in ERP implementation project such
as key users as well as measure skills shortages of them.

According to data analysis, human and conceptual skills
are determined as the most important skills of key users in
ERP implementation. It could be stated given to the role of
key users and the nature and goals of ERP system.

Key users in the organization are usually middle managers
and user representatives who should have necessary human
skills. More explanations will be provided in the following.
One of the important cases in successful ERP implementation is
acceptance of the system and reduction of resistance to changes
arising from implementation of this system. Role of key users as
a facilitator and change agent is very valuable. These users must
have necessary skills in the field of management and leadership
of changes and be familiar with principles and strategies of
change management. They should be justified well at first and
perceive change reasons in order to act as a good change agent.
Furthermore, key users not only are a member of ERP imple-
mentation team, but also they must constitute a team of end
users in their domain and manage it well. So, key users should
have the ability to establish cooperation and work effectively
in the group and know how to perceive and behave towards
those around them such as project managers, colleagues, and
end users as well as implementation consultants. A prominent
factor in ERP implementation is the appropriate relationship
among consultants and the organization. King [88] found that
communication and knowledge exchange between the key

Table 14 Mauchly’s Test of
Sphericity (SMEs) Within Subjects

Effect
Mauchly’s
W

Approx. Chi-
Square

df Sig. Epsilon

Greenhouse-
Geisser

Huynh-
Feldt

Lower-
bound

factor1 0.932 3.794 2 0.150 0.936 0.968 .500

Table 15 Tests of Within-Subjects Effects(SMEs)

Source Type III Sum of Squares Df Mean Square F Sig.

factor1 Sphericity Assumed 0.316 2 0.158 .565 0.570

Greenhouse-Geisser 0. 316 1.873 0.169 .565 0.559

Huynh-Feldt 0. 316 1.937 0.163 .565 0.564

Lower-bound 0. 316 1 0.316 .565 0.455

Error(factor1) Sphericity Assumed 30.716 110 0.260
Greenhouse-Geisser 30.716 103.010 0.271

Huynh-Feldt 30.716 106.510 0.266

Lower-bound 30.716 55 0.519
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users and consultants is the crucial factor for the ERP imple-
mentation success. Indeed key users are a bridge between the
organization and consultants. Therefore, they must have strong
team and communication skills. Among the other noteworthy
cases is that the organization must emphasize personal skills of
key users while selecting them. Key users as user representa-
tives should have motivation, acceptance of responsibility,
trustworthiness, creative thinking, adaptability, and flexibility
to be accepted and trusted by their group. As a result, according
to Kotter [89], human skills are especially needed during
changes. The importance of human skills has also been men-
tioned as a deliverer of technical and conceptual aspects [34].

Conceptual skills are determined as other important skills
for key users. It can be explained given to underlying phi-
losophy of ERP systems that their major purpose is to create
integration in the whole organization. ERP software solu-
tions address the issues facing some organizations with a
functional structure. In these organizations, each functional
unit works towards their own goals and objectives, rather
than the organizational goals. Moreover, information flow is
restricted by functions, and even when other functional units
want to take a systemic view, they do not have the needed
information to do so [90]. Namely, ERP systems are usually
acquired to enhance efficient cross-functional operations with-
in the adopting organization [91]. All business processes of an
organization are involved in ERP systems. The adopted ERP
system will influence all business operations, even strategies,
in the future [1]. Also, support of strategic planning and
decisionmaking are other goals of ERP system [2]. Therefore,
it brings a need for key users to have sufficient conceptual

skills to use the ERP system properly. As mentioned earlier,
conceptual skills can be thought of as the “thinking skills.”
This type of skill involves being able to see both what is going
on within an entire organization, and how the various parts of
the organization interact and depend on one another [49].

The results of this research show that unfortunately key
users of ERP systems do not have adequate technical, human
and conceptual skills in the organizations under study. This
could be one of the failure reasons of ERP implementation
projects in the Iranian organizations. The reasons of skills
shortages of key users were determined through sending a
questionnaire including 10 potential reasons to some man-
agers of organizations. The most important reasons of these
skills shortages are as follows, respectively: Inadequate
training, poor training, wrong selection of key users, lack
of motivation to use the system and displacement of key
users. Furthermore, researchers conducted interviews with
some managers of the organizations under study and the
following human factors have been stated as some associated
problems in ERP implementation. Lack of reward and moti-
vation, the users’ untimely notification of their needs, em-
ployees’ dissatisfaction with their job, lack of individuals
who dominate business processes, lack of sufficient system
skills in key users, the task-oriented mentality instead of
process-oriented mentality in individuals, improper percep-
tion of ERP and lack of interpretation power of the system,
the individuals’ insufficient knowledge in the organization,
individuals’ reluctance to planning, full time unavailability
of key users at the time of system implementation, selection
of key users without considering their knowledge and abil-

Table 16 Mauchly’s Test of
Sphericity (Large companies) Within Subjects

Effect
Mauchly’s
W

Approx. Chi-
Square

df Sig. Epsilon

Greenhouse-
Geisser

Huynh-
Feldt

Lower-
bound

factor1 0.921 3.712 2 0.156 0.927 0.964 .500

Table 17 Tests of Within-Subjects Effects (Large companies)

Source Type III Sum of Squares Df Mean Square F Sig.

factor1 Sphericity Assumed 3.081 2 1.540 7.235 0.001

Greenhouse-Geisser 3.081 1.853 1.662 7.235 0.002

Huynh-Feldt 3.081 1.928 1.598 7.235 0.001

Lower-bound 3.081 1 3.081 7.235 0.01

Error(factor1) Sphericity Assumed 19.588 92 0.213
Greenhouse-Geisser 19.588 85.251 0.230

Huynh-Feldt 19.588 88.676 0.221

Lower-bound 19.588 46 0.426
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ities, impatience for obtaining results, discontinuous and
inadequate training, displacement of key users and personnel
after training the system to them, the high average age of
individuals, key users’ intention to being told what to do and
then delegating the activities to subordinates, nonparticipation
of some of the selected key users in implementation project,
and lack of management art in some key users.

The above issues indicate necessity of appropriate selec-
tion of key users as well as holding educational courses in
order to enhance skills of key users in Iranian organizations.
Although there are other techniques such as increased wages,
substituting labor, overseas recruitment to alleviate skills
shortages, education, and training will have the biggest long-
term impact on skills shortages [27]. Training is one of the
critical success factors mentioned in many researches.
Through a literature review of critical success factors in ERP
implementation across ten different countries/regions E. Ngai
et al. [92] identified 18CSFs with more than 80 sub-factors for
successful implementation of ERP. In these 18 CSFs, “top
management support” and “training and education” were the
most frequently cited as critical factors with regard to success-
ful implementation of ERP systems in all regions and coun-
tries. Moreover, Skill gaps could arise as a consequence of
poor education infrastructures. Poor education infrastructures
lead individuals to devote insufficient effort to learning in
order to update their knowledge [30].

6 Practical implications

The data from this study reveals several practical implica-
tions. First, insights regarding skills needs and skills short-
ages of key users can help management take appropriate
actions. Due to increasing demand for enterprise systems in
organizations and also the role of key users, more attention is
needed to avoid skills shortages of these users. Managers and
labor leaders should see the issue of skills shortages as a

threat for ERP success and be concerned about that. They
should pay more attention regarding selection and training of
key users as well as other individuals who play a role in ERP
implementation. Developing long-term strategies for alleviat-
ing these shortages would be valuable. A collaborative skills
shortage planning and management system shared between
government, companies, education, and other relevant orga-
nizations could significantly impact on reduction of skill
shortages. Also, since the installed ERP system is not ending
but instead is continuously working and improving over time
[1], policies that address skills deficiencies will only be suc-
cessful if they produce a continual, rather than a temporary,
increase in levels of skills among the workforce[31].

Skill shortages are currently widening across countries and
industries [30]. So, the results of the present survey should be
useful not only for Iranian organizations but also for all
companies that are using this system or intend to implement
such system, specially companies in developing countries.

Second, our research developed a model that could be
used to determine the requisite skills and measure skills
shortages of those individuals who are dealing with this
system such as project managers, IT experts, key users, end
users, and consultants. By means of this model it is possible
to measure desirable level of technical, human and concep-
tual skills that individuals with similar position expected to
have from one side and degree of such skills that presently
these people have from the other side. Then by comparing
these two amounts, the skill shortages of people under study
can be determined. Moreover, skills with the most desirable
amounts are the most important skills required by these in-
dividuals. This issue could be considered before ERP imple-
mentation to evaluate one of the organization’s readiness
indices for ERP implementation, i.e. skill and knowledge
of human forces. Undoubtedly, identifying and evaluating
skills needs and skills shortages and then providing strategies
to improve the skill qualifications are necessary for compa-
nies which intend to use new complex technologies such as
ERP. Moreover, because almost all organizational jobs need
each one of technical, human and conceptual skills to some
extent, the mentioned model could be utilized in other pro-
jects and organizations with a few changes. It is noteworthy
that since this research was considered significantly by re-
spondents, its conclusions were represented in a report form
to the interested organizations.

7 Limitations

There are a few companies which have implemented ERP in
Iran (less than 25 organizations). Moreover, a few people in
organizations were able to response the research question-

Table 18 Results of Paired Samples Test (Large companies)

Hypothesis Sig. (2-tailed)

H0: DTLarge=DHLarge Pair 1/ Technical Skills
Shortages - Human
Skills Shortages

0.165

H0: DTLarge=DCLarge Pair 2/ Technical Skills
Shortages - Conceptual
Skills Shortages

0.000

H0: DCLarge=DHLarge Pair 3/ Conceptual Skills
Shortages - Human
Skills Shortages

0.015
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naire due to the topic under study, financial limitation of
arranging for trip to some far regions, noncooperation of
some organizational managers for research activities, and
being busy and noncooperation of respondents in filling
out the questionnaires were other limitations leaded to
unavailability of more samples include. Furthermore, since
measuring skill level of individuals is a personal question
and is directly related to the respondents, some respondents
might have specified their skills beyond reality. So, this is
one of the issues which may have affected results of this
study.

8 Conclusion

The present study tried to consider one of the most effective
factors in ERP implementation, i.e., competency of stake-
holders who are taking part in the process of ERP implemen-
tation. Although, many researchers have pointed the impor-
tance of knowledge, skills, abilities, and experience of project
team in ERP implementation, there are far few studies have
examined and focused on skill and skills shortages of individ-
uals in ERP implementation. In this study, a comprehensive
model was developed to measure requisite skills and skills
shortages of people involved in ERP implementation such as
key users. Then based on this model, thirteen Iranian organi-
zations in which ERP has been implemented were examined
to study skills of key users who have a significant role in ERP
implementation. Results of data analysis show human and
conceptual skills have more importance than technical skills
for key users in ERP implementation. Also, eight important
skills that key users must have are: Personal skills, team skills,
system skills, organizing, decision making and problem solv-
ing skills, strategic planning, change management, and busi-
ness processes knowledge. As it is observed, these skills are
settled in the categories of human and conceptual skills. This
study confirms key users are currently facing a severe skills
shortage in each three categories (i.e., technical, human, and
conceptual skills). Moreover, these users in large companies
suffer more from skills shortages than ones in SMEs. This
issue reveals importance of providing appropriate set of strat-
egies such as holding educational and training courses in order
to enhance key users’ skills which can also have a remarkable
impact on reduction of individuals’ resistance to this valuable
technology.

Appendices

Appendix 1. Questionnaire related to determining the place of
each index in main categories (i.e. technical, human, and
conceptual)

No. Index Technical
skills

Human
skills

Conceptual
skills

1 Change Management Technical Human Conceptual

2 Stress Management Technical Human Conceptual

3 Technology Management
Knowledge

Technical Human Conceptual

4 Project Management Technical Human Conceptual

5 Information Literacy Technical Human Conceptual

6 Negotiation and Conflict
Management

Technical Human Conceptual

7 Risk Management Technical Human Conceptual

8 Teaching and Training
Skills

Technical Human Conceptual

9 Crisis Management Technical Human Conceptual

10 Organizing Technical Human Conceptual

11 Leadership Skills Technical Human Conceptual

12 ERP Technical Knowledge Technical Human Conceptual

13 General Skills Technical Human Conceptual

14 Business Processes
Knowledge

Technical Human Conceptual

15 Analytical Skills Technical Human Conceptual

16 Team Skills Technical Human Conceptual

17 Personal Skills Technical Human Conceptual

18 Strategic Planning Technical Human Conceptual

19 System Skills Technical Human Conceptual

20 Communication Skills Technical Human Conceptual

21 Time Management Technical Human Conceptual

22 Decision Making and
Problem Solving Skills

Technical Human Conceptual

Appendix 2. Questionnaire related to measuring desirable
and existing amount of each index

No. Index Very low Very high

1 Change Management 1 2 3 4 5 6 7 8 9 10 desirable

1 2 3 4 5 6 7 8 9 10 existing

2 Stress Management 1 2 3 4 5 6 7 8 9 10 desirable

1 2 3 4 5 6 7 8 9 10 existing

3 Technology
Management
Knowledge

1 2 3 4 5 6 7 8 9 10 desirable

1 2 3 4 5 6 7 8 9 10 existing

4 Project Management 1 2 3 4 5 6 7 8 9 10 desirable

1 2 3 4 5 6 7 8 9 10 existing

5 Information Literacy 1 2 3 4 5 6 7 8 9 10 desirable

1 2 3 4 5 6 7 8 9 10 existing

6 Negotiation and
Conflict
Management

1 2 3 4 5 6 7 8 9 10 desirable

1 2 3 4 5 6 7 8 9 10 existing

7 Risk Management 1 2 3 4 5 6 7 8 9 10 desirable

1 2 3 4 5 6 7 8 9 10 existing

8 Teaching and Training
Skills

1 2 3 4 5 6 7 8 9 10 desirable

1 2 3 4 5 6 7 8 9 10 existing

9 Crisis Management 1 2 3 4 5 6 7 8 9 10 desirable
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No. Index Very low Very high

1 2 3 4 5 6 7 8 9 10 existing

10 Organizing 1 2 3 4 5 6 7 8 9 10 desirable

1 2 3 4 5 6 7 8 9 10 existing

11 Leadership Skills 1 2 3 4 5 6 7 8 9 10 desirable

1 2 3 4 5 6 7 8 9 10 existing

12 ERP Technical
Knowledge

1 2 3 4 5 6 7 8 9 10 desirable

1 2 3 4 5 6 7 8 9 10 existing

13 General Skills 1 2 3 4 5 6 7 8 9 10 desirable

1 2 3 4 5 6 7 8 9 10 existing

14 business Processes
Knowledge

1 2 3 4 5 6 7 8 9 10 desirable

1 2 3 4 5 6 7 8 9 10 existing

15 Analytical Skills 1 2 3 4 5 6 7 8 9 10 desirable

1 2 3 4 5 6 7 8 9 10 existing

16 Team Skills 1 2 3 4 5 6 7 8 9 10 desirable

1 2 3 4 5 6 7 8 9 10 existing

17 Personal Skills 1 2 3 4 5 6 7 8 9 10 desirable

1 2 3 4 5 6 7 8 9 10 existing

18 Strategic Planning 1 2 3 4 5 6 7 8 9 10 desirable

1 2 3 4 5 6 7 8 9 10 existing

19 System Skills 1 2 3 4 5 6 7 8 9 10 desirable

1 2 3 4 5 6 7 8 9 10 existing

20 Communication Skills 1 2 3 4 5 6 7 8 9 10 desirable

1 2 3 4 5 6 7 8 9 10 existing

21 Time Management 1 2 3 4 5 6 7 8 9 10 desirable

1 2 3 4 5 6 7 8 9 10 existing

22 Decision Making and
Problem Solving
Skills

1 2 3 4 5 6 7 8 9 10 desirable

1 2 3 4 5 6 7 8 9 10 existing

Open Access This article is distributed under the terms of the Creative
Commons Attribution License which permits any use, distribution, and
reproduction in any medium, provided the original author(s) and the
source are credited.
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