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Korean Organization ERP System

Implementation CSFs: A Delphi Study†

Yeong Real Kim*

Abstract This study focused on the factors that are critical to Enterprise Resource
Planning (ERP) system implementation success. This study employed a Delphi panel to
explore the characteristics of ERP project success. The expert panel was comprised of
executives from Korean organizations who had participated in and were experienced with
ERP implementation projects. The two round Delphi study found the importance of senior
management involvement/top management support in project. Additionally, the study found
that the same Critical Success Factors(CSFs) existing in large-sized Korean organizations
are also applicable to small or mid-sized Korean organizations.
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1. Introduction†

The market for Enterprise Resource Planning

(ERP) software has grown dramatically since 1990.

ERP is defined as an integrated, multi-dimensional

system that encompasses all functions of an

organization, including planning, control, and global

optimization of the supply chain using state of the

art information technology tools(Jarrar, Almudimigh,

and Zairi, 2000). There are many reasons provided

in the literature for the popularity and adoption of

ERP. Davenport(1998) argued that some executives

implement ERP to inject discipline in their

organizations and eliminate redundant data and

costly legacy code maintenance expenses. Allen,

Kern, and Havenhand(2002) added that ERP is

implemented by organizations to increase

decision-making speed, to improve the control of

operations and costs, and to improve enterprise
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wide information dissemination.

This study focused on the factors that are critical

to ERP implementation success. The expert panel

was comprised of executives from Korean

organizations who had participated in and were

experienced with ERP implementation projects.

Specifically, the expert panel was assembled to

review a list of ERP implementation critical success

factors(CSFs) that were developed by the

researcher. The expert panel was asked to add

additional critical ERP success factors to the list if

necessary, and then rank them in order of

importance. Through subsequent rounds of the

study, the expert panel was asked to refine the list

and their ranking based on feedback from other

members of the expert panel. Last, they were

asked to distinguish between factors for small and

mid-sized organizations(under $200 million in annual

revenues) and large organizations($200 million and

greater in annual revenues). This study addressed

the following questions.

a. What are the specific ERP implementation

critical success factors that lead to implementation
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success for Korean large-sized Organizations?

b. Are there differences in ERP implementation

critical success factors between small or mid-sized

Korean organizations and large Korean organizations?

2. Critical Success Factors(CSFs)

The literature shows lots of information that

addresses ERP implementation CSFs. In order to

analyze ERP implementation CSFs, the researcher

undertook an analysis of 30 distinct sources and

located 22 different CSFs raised by the authors of

literature reviewed. The literature review conducted

of ERP project CSFs across 30 sources listed 22

project success factors. The 10 most frequently

mentioned CSFs across all implementation categories

are listed in <Table 1>.

Table 1. Critical Success Factors Appearing in

Literature

Rank Critical Success Factors
% of

Mentions

1
Senior Management

Support/Involvement
82

2 Skilled/Empowered Project Team 75

3
Commitment to Change

Management
68

4
Commit to Business Process

Reengineering
66

5 Effective Project Communication 59

6 Develop a Detailed Project Plan 47

7 Strong Project Management 46

8
Effective Knowledge Transfer to

End Users
42

9
Develop Clear Vision, Objectives

and Mission
34

10
Engage Effective External

Resources
34

In <Table 1>, Critical success factors are rank

listed by the percentage of mentions they appeared

in the literature reviewed.

3. Research Design Strategy

The Delphi method was chosen as the underlying

research methodology employed for this study. The

Delphi method is a qualitative research tool that

seeks the opinions of an expert panel concerning

the relevant research questions. The ERP industry

is a relatively young industry that came to

prominence in the early 1990s. Fowles (1978)

posited that the testimony of experts, as under the

Delphi method, is particularly applicable in fields

that have not yet developed their own scientific

laws. Fowles(1978) listed the following Delphi steps

as critical: (a) panel selection, (b) first round Delphi

questionnaire development, (c) questionnaire piloting,

(d) forwarding the first round questionnaires, and

(e) collection and analysis of first round

questionnaire results. Subsequent study rounds

continued by following steps (d) and (e) until the

survey results stabilized.

The study was conducted over a number of

weeks with the use of iterative questionnaire

rounds. The questionnaire process was administered

through the use of Internet-based, web survey tool.

If participants did not have Internet access to

complete the survey, they were given the option to

hand complete and submit surveys via mail. The

survey questionnaires in this study consisted of a

combination of closed-ended and open-ended

questions. Delphi participants were asked to rank

order ERP critical success factors so that a group

composite ranked list could be determined. Both

open and closed ended question responses were

accumulated and collated by the researcher and

returned in later, iterative rounds to the Delphi

panel. Based on the information provided, the

participants were asked to revisit responses after

reviewing the responses and, reviewing the

responses and comments of other panel members.
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4. Presentation and Analysis of Data

4.1 Round One Survey Process

Round One survey was forwarded to 20 survey

participants via an e-mail cover letter and a link to

the web-based survey. After a two-week period,

16 completed surveys were returned, yielding a 80

% response rate. Multiple reminder messages were

sent to the survey participants to encourage a

higher response rate. The survey was constructed

not only to gain information regarding the principal

questions of this research, but to also compile

demographic data about the survey participants.

Round one survey participants consisted of two

chief information officers, 10 vice-presidents of

information technology department, 10 directors of

business information service department. All survey

participants had participated in at least one ERP

implementation.

Round one survey explored the survey

participants' opinions as to ERP implementation

critical success factors. The researcher provided

the survey participants with an alphabetized list of

10 ERP implementation critical success factors as

shown in <Table 1>. The survey instrument was

posed as follows:

The following items are some examples (list in

alphabetical order) of possible ERP implementation

critical success factors. Please add any additional

factors that you believe are critical to ERP

implementation success.

a. Commitment to business process reengineering

b. Commitment to change management

c. Development of a clear vision, objectives and

mission

d. Development of a detailed project plan

e. Effective knowledge transfer to end users

f. Effective project communication

g.. Involvement of effective external resources

h. Involvement of senior management/top management

support

i. Use of a skilled/dedicated/empowered project team

j. Use of strong project management skills

The survey participants were asked to add

additional ERP implementation critical success

factors per their experiences. As a result, the

survey participants who responded suggested

additional 18 ERP implementation critical success

factors to consider. Next the survey participants

were asked to select 10 ERP implementation critical

success factors from the list of possible 28 success

factors. The survey instrument was posed as

follows:

Please review the previous list(both the items

provided you and those you added) and compile a

consolidated list of the top 10 ERP implementation

critical success factors. The ERP implementation

critical success factors should be ranked from most

important to least important.

<Table 2> lists the ERP implementation critical

success factors as selected by the survey participants.

Table 2. ERP Implementation Critical Success

Factors (CSFs)

ERP CSFs Total %

1. Involvement of senior
management/Top management
support

14 87.5

2. Use of a skilled/empowered
project team

12 75.0

3. Commitment to business
process reengineering

10 62.5

4. Effective project communication 10 62.5

5. Commitment to change
management

9 56.3

6. Involvement of effective
external resources

8 50.0

7. Development of a clear vision,
objectives and mission

8 50.0

8. Use of strong project
management skills

6 37.5

9. Effective knowledge transfer to
end-users

6 37.5

10. Development of a detailed
project plan

5 31.3

Note: % represents the frequency that critical success

factor was mentioned by a survey participant.
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The additional series of questions in the Round

One survey pertained to ERP implementation critical

success factors in small or mid-sized organizations.

Small or mid-sized organizations became important

new targets in the marketing of ERP software.

(Small or Mid-sized organizations were defined as

organizations with annual revenues of less than

$200 million.) The justification behind the inclusion

of these questions in the Round One survey was to

determine if the survey participants would identify

different ERP implementation critical success factors

if they knew that the implementing organization

was categorized as a small or mid sized

organization. The researcher referred the Delphi

participants back to the ranked list of ERP

implementation critical success factors formulated

previously. The Dephi participants were permitted to

add new critical success factors, if necessary, when

answering the following question:

Many larger organizations (annual sales greater

than $200 million) have already implemented ERP

and increasingly software vendors are focusing on

selling to small or mid-sized organizations (annual

sales of less than $200 million). When focusing

exclusively on small or mid sized organizations,

please rank ERP implementation critical success

factors from most important to least important.

Detailed analysis (as shown in <Table 3>) of the

responses showed that seven different ERP

implementation success factors were listed as the

most important critical success factors by the

survey participants.

In fact, the same ten ERP implementation critical

success factors were listed by the participants,

although in a different order, in both large-sized

organizations and in small or mid-sized

organizations. It appears that the survey participants

did not see many differences in ERP implementation

critical success factors in small or mid-sized versus

large-sized organizations.

At the conclusion of the Round One survey

process, the researcher compiled the results and

Table 3. ERP Implementation CSFs in Small or

Mid-Sized Organizations

ERP CSFs Total %

1. Involvement of senior
management/Top management
support

13 81.3

2. Use of a skilled/empowered
project team

12 75.0

3. Effective project communication 12 75.0

4. Development of a clear vision,
objectives and mission

10 62.5

5. Commitment to business
process reengineering

10 62.5

6. Effective knowledge transfer to
end-users

9 56.3

7. Use of strong project
management skills

9 56.3

8. Involvement of effective
external resources

8 50.0

9. Commitment to change
management

7 43.8

10. Development of a detailed
project plan

6 37.5

provided the data back to the survey participants.

To ensure the anonymity of the Delphi process, all

participants were assigned letters of the alphabet

(instead of using their names) for use as their

responses were being compiled. To ensure the

integrity of the survey, the respondents' exact

answers were provided in the feedback documents

with no editing.

4.2 Round Two Survey Process

Round Two surveys were forwared to the 16

survey participants of the Round One survey. After

a two-week period and several follow-up e-mails to

the survey participants to encourage a higher

response rate, 14 responses to the Round Two

survey were received. This response yielded an

87.5% Round Two response rate. <Table 4>

represents the Round Two responses. Again, the

survey participants identified the importance of the

involvement of senior management/Top management
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Table 4. Round Two ERP Implementation Critical

Success Factors (CSFs)

ERP CSFs Total %

1. Involvement of senior
management/Top management
support

14 100.0

2. Use of a skilled/empowered
project team

12 85.7

3. Commitment to business
process reengineering

12 85.7

4. Effective project
communication

11 78.6

5. Effective knowledge transfer
to end-users

10 71.4

6. Development of a clear
vision, objectives and mission

10 71.4

7. Commitment to change
management

9 64.3

8. User involvement and scope
control

9 64.3

9. Use of strong project
management skills

8 57.1

10. Involvement of effective
external resources

7 50.0

support. In Round Two, 100% of the survey

participants listed this factor as an important ERP

implementation critical success factor.

The Round Two survey process also addressed

the open-ended responses provided by the survey

participants regarding their reasoning in selecting

the ERP implementation critical success factors.

The researcher was interested in gaining insight

into the survey participants' reasoning for ranking

ERP implementation critical success factors. Again,

the ability to gain strong support from the senior

management is listed as an important ERP

implementation success criterion. Commitment to

change management, User involvement and scope

control, and empowering end-users were mentioned

frequently in the open-ended responses.

The Round Two survey also addressed ERP

implementation critical success factors that exist in

small or mid-sized organizations. With this question,

the researcher was interested in determining if the

participants believed there were significant

differences between ERP implementation critical

success factors in small or mid-sized organizations

and large-sized organizations. As shown in <Table

5>, involvement of senior management/Top

management support and the use of skilled/

empowered project team were chosen with 100%

frequency by the survey participants.

Table 5. Round-Two ERP Implementation CSFs in

Small or Mid-sized Organizations

ERP in Small or Mid-Sized
Organizations

Total %

1. Involvement of senior
management/Top management
support

14 100.0

2. Use of a skilled/empowered
project team

14 100.0

3. Effective project
communication

13 87.5

4. Commitment to business
process reengineering

12 85.7

5. Effective knowledge transfer
to end-users

11 71.4

6. Involvement of effective
external resources

11 50.0

7. Development of a clear vision,
objectives and mission

10 71.4

8. Commitment to change
management

9 64.3

9. User involvement and scope
control

9 64.3

10. Use of strong project
management skills

8 57.1

The question in the Round One survey process

asked the survey participants directly if they

believed there were any differences between ERP

implementation critical success factors in small or

mid-sized versus large-sized organizations. In the

Round Two survey, the survey participants were

asked to review these responses and to select the

five responses that most accurately reflected their

viewpoints. Many of the responses appeared to

indicate that the differences in ERP implementation

critical success factors were largely attributable to
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the limited resources such as capital and personnel

available to smaller organizations as compared to

their larger counterparts.

5. Conclusion and Recommendations

5.1 Conclusion

This study resulted in the development of two

conclusions, First, while over 22 ERP implementation

critical success factors were identified by the

survey participants, some factors were mentioned

more frequently than others. Specifically, 8 of the

22 ERP implementation CSFs identified by the

study participants were mentioned on at least 70%

of the returned surveys. The involvement of senior

management/Top management support during ERP

implementations was the most frequently mentioned

CSF. The survey participants mentioned this CSF

on 100% of the final round surveys. The second

conclusion reached is that there does not appear to

be much difference in ERP implementation CSFs as

they related to small or mid-sized and large-sized

organizations. When the survey participants were

asked to report ERP implementation CSFs for small

or mid-sized organizations, the involvement of

senior management/Top management support was

mentioned on 100% of the final surveys. This

result was the same as when the size of the

organization was not used as qualifier in the

research question. Additionally, in small or mid-

sized organizations, the use of skilled, empowered

project team as a CSF was mentioned on 100% of

the final survey responses.

This study recognized the involvement of senior

management and obtaining top management support

during ERP implementation as a CSF. This finding

is congruent with the literature reviewed on the

topic of CSFs in ERP implementation.

Cliffe(1999) posited that because ERP projects are

very risky, senior management should manage ERP

projects very closely. The comments from the

survey participants were very consistent with

comments gleaned from the literature pertaining to

the study questions. Panelist A commented for a

successful implementation, "strong direction and

support from upper management" is required. Thus,

there is agreement between the literature presented

earlier and the results of this study regarding the

involvement of senior management on ERP projects.

5.2 General Recommendations

The primary recommendation resulting from this

study is that organizations implementing ERP

should apply the lessons that the involvement of

senior management be assured through all phases of

the ERP implementation process. The primary role

of senior management on ERP projects, in addition

to leadership, may be in the establishment and

measurement of project goals and objectives

throughout and at the conclusion of an ERP

implementation.

Small or mid-sized organizations implementing

ERP may do well to learn from implementers of

ERP in larger organizations. The research indicated

that many of the ERP implementation CSFs in

larger organizations are the same as those in small

or mid-sized organizations. Due to resource constraints

in small or mid-sized organizations as compared to

larger organizations, small or mid-sized organizations

may benefit from a more focused use of external

resources to guide them through the complex

process of an ERP implementation.

5.3 Recommendations for Furture Research

The study's findings supported many of the

findings uncovered in previous research. However,

future researches need to focus on the steps

necessary to ensure that these CSFs are understood

and employed by implementing organizations. Such

future research that helps to identify exactly how
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and to what extent senior managers should be

involved in ERP implementations may be beneficial.

There have not been many studies in ERP

implementations for small and mid-sized organizations.

As more of these organizations attempt to

implement ERP, more knowledge of implementation

in smaller organizations would be beneficial.
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