Critical Success Factors for ERP Life Cycle
Implementation

Chen Guang-hui', Li Chun-qing "?, and Sai Yun-xiu'

1 School of Management, Xi’an Institute of Technology, Xi’an 710032,
P.R.China
ghui_chen@163.com,Saiyxiu@263.net
2 School of Economic and Management, Tsinghua University, Beijing,
100084, P.R.China
lichq@em.tsinghua.edu.cn

Abstract. ERP implementations are complex undertakings. The purpose of
this study is to establish ERP implementation model in China firms based on
project life cycle theory. ERP implementation is an information system
project. Drawing from literature research, case research, experts- interview,
questionnaire investigation, a critical success factors model is developed that
posits that ERP implementation is mostly influenced by top manager support,
project champion, external experts, education & training, accuracy of data,
project management factors. The research, divided the project of ERP
implementation into programming, executive, stabilization, ascending four
phases based on project life cycle, investigates the critical success factors in
ERP implementation to provide a better understanding of the key factors
leading to implementation success when planning ERP implementation
projects and also provides researchers with a foundation for further empirical
research.

1 Introduction

Enterprise resource planning (ERP) systems represent critical organizational
resources [1]. ERP provides a total, integrated software solution to manage an
organization’s core business and information-processing needs. It supports a process-
oriented view of the business, and increases the efficiency and effectiveness of
enterprise-wide business processes [2]. Most firms of any significant size are in some
stage of implementing ERP systems. Although ERP systems can bring competitive
advantage to organizations, the high failure rate in implementing such systems is a
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major concern [3]. Some of these problems arise from technical aspects of the
system, the majority of these problems and failures result from management, social,
and organizational issues.

According to the reported, approximately 50% of the Chinese firms implemented
MRPII or ERP is finally failed, the other 30% to 40% has not realized the system
integration, only then 10% to 20% firms succeed in implementation according to
budget on time [4].

2 Literature Review

The high failure rate of ERP implementation, calls for a better understanding of its
critical success factors [5], especially in china. Through an extensive literature
review, Nah et al. [6] found 10 articles that provide answers to the question: “What
are the key critical factors for ERP implementation success?” These 10 articles were
identified through a computer search of databases of published works and conference
proceedings in the information systems area. From the review, Nah et al. identified
11 factors as being critical to the successful implementation of ERP systems. These
11 factors are: appropriate business and IT legacy systems; business plan and vision;
business process re-engineering (BPR); change management program and culture;
communication, ERP teamwork and composition; monitoring and evaluation of
performance; project champion; project management; software development, testing,
and troubleshooting; and top management support. These factors were obtained after
careful analysis and grouping of related sub-factors.

We used these factors identified by Nah et al. [6] and expanded the content of the
literature by adding four additional research articles [7 - 10]. In this research, we use
this result as a benchmark to evaluate project life cycle’s perceptions of critical
success factors for ERP implementation.

3 ERP Implementation Based on Project Life Cycle

ERP implementation project essentially is a management improvement project, but is
not the computer system development project. Thus there is not a proper
quantification-tool to measure ERP implementation result. Any an advancement
management pattern cannot be pushed freely, and ERP implementation is not
exceptional. ERP implementation project has four independent phases according to
the project life cycle theory. Each phase’s goal, main content, achievement and
standard are all difference from another. Therefore it is scientific and effective to
enhance the success rate to ERP implementation.

The ERP implementation step is as follows: at first seeking initial business
demand, then programming plan, allocating software and implementing software,
and at last reengineering business process.
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Ross [11] developed a five-phase model based on 15 case studies of ERP
implementation. The phases are design, implementation, stabilization, continuous
improvement and transformation. The design phase is essentially a planning phase in
which critical guidelines and decisions making for the implementation are
determined. Stabilization occurs after cut-over and is a period of time in which
system problems are fixed and organizational performance consequently improves.
This is followed by a continuous period of steady improvement in which
functionality is added. Finally, firms expect to reach the stage of transformation in
which organizational boundaries and systems are maximally flexible. Markus and
Tanis [12] developed a four-phase model of ERP implementation: chartering,
project, shake-down and onwards and upwards. Lynn [13] defined as preparation
phase, executive phase, adjustment phase, and ascending phase.

Several points need to be made about these three models. Firstly, Markus &
Tanis [12] and Ross [11] included a planning phase that occurs prior to the actual
implementation project. Secondly, these two models collapse the actual
implementation project into one discrete unit. Thirdly, these two models include a
post-project phase in the model of the whole ERP implementation enterprise. Finally,
none of them relates CSFs to the phases of implementation.

The model on which this research is based, the project life cycle, synthesizes
previous models in that it recognizes the importance of the planning and post-
implementation phases. However, the focus of the model is on the implementation
project and the factors that influence a successful outcome at each of the phases of
the implementation. The project life cycle model of ERP implementation, shown in
Fig.1, proposes an integrated model in which ERP implementation based on project
life cycle is divided by four phases: programming, executive, stabilization, and
ascending according to characteristic of information system project and the domestic

condition of ERP implementation.
PHASE 1 PHASE 2 PHASE 3 PHASE 4

Programming *_—_\/f\ Executive }]j Stabilization ﬁ Ascending

Fig. 1. The project life cycle model of ERP implementation

3.1 Programming Phase

The Programming phase is the start phase of ERP implementation project. Its task is
to ready for the next phase. It includes the selection of an ERP, assembly of a
steering committee, determination of high-level project scope and broad
implementation approach, selection of a project team manager and resource
determination.
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3.2 Executive Phase

The task in executive phase mainly is to make a business process solution which can
satisfy the customers potential demand, and to install system, start implementation
project, train the core group, special-subject discuss, medium term and final test.
Whether the ERP implementation project will success or failure directly depends on
the level of project management in the phase. The phase has five sub-phases: set-up,
re-engineering, design, configuration & testing and installation. Figure 1 provides a
graphical representation of project life cycle.

3.3 Stabilization Phase

The old system is to be replaced by the new system in the stabilization phase. Also in
this phase the data will be transformed and end-user will be trained. The stabilization
phase may extend over several years and includes the phases of system repair,
extension and transformation, and continued till all end-users can work with the new
system proficiency.

3.4 Ascending Phase

ERP implementation effect will be compared with the goal that is proposed in the
programming sub-phase in order to inspect business process degree, the facility
condition and the system execution. It is necessary to detail and correct the system,
such as software upgrade.

4 CSFs for ERP Implementation

The importance of CSFs differs in each phase. It is displayed that top manager
support, project champion, external expert, accuracy and integrity of data, well-
defined project goal, project management, educating & training, methods and tolls
implementation, business process reengineering (BPR) and evaluation of
performance are all accepted as the top-ten CSFs in Chinese by Ross, Lynn and
Sweden IFS Corporation case empirical study [14] and on literature research and
expert interview. The results are shown as Table 1.



Research and Practical Issues of Enterprise Information Systems 557

Table 1. CSFs for ERP Implementation

Phases Factors

Programming  Top manager support, project champion, external expert, project
management, BPR, education & training, staff cognition

Executive Project champion, project management, external expert, education
& training, accuracy of data, methods and tolls, BPR, staff
cognition, communications

Stabilization Project champion, education & training, accuracy of data, methods
and tolls, top manager support, communications

Ascending Project champion, education & training, evaluation of
performance, top manager support, staff cognition, top manager
support

4.1 Project Champion

The project champion will play very important role in the implementation project. It
consists of software supplier and representative of firms. The representative of firms
is composed of all of department managers, who will undertake the strong character,
and the IT department only gets up to support function, and members of software
supplier must be skillful and experience in ERP implementation.

4.2 Top Manager Support

ERP implementation is relates to the firm overall management question. Top
manager support is the only one CSF that can make ERP implementation successful
[15][16]. The ERP implementation is viewed as a transformation in the way the
company does business by top management. Top manager support continuous will
ensure enough manpower & financial & material to finish the ERP implementation
project with the specify quality, quantity and time. Just like Davenport said, it is only
top manager that can evaluate and review business & technique conflict appeared in
the ERP implementation process.

4.3 Education and Training

Top managers and all system users must be fully educated so they understand how
the ERP system should be integrated into the overall company operation. All users
must be trained to take full advantage of the system’s capabilities. A failure to
educate and train all relevant personnel will guarantee implementation problems.
Education & training is carried on grade by grade at all time [17]. Through education
& training, the manager all levels are clear about ERP and the enterprise change after
ERP implementation and how to work each post [18].
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4.4 Project Management

The complexity of ERP implementation is very high, given the vast combination of
hardware, software and organizational issues involved [19]. One approach to
overcoming this kind of complexity is to stress the need for ‘a great amount of
methodical planning and calculated management’ [20]. This approach is often taken
in text books on IT project management [21]. However, as organizations and projects
evolve over time, so should project management priorities. Some degree of
improvisation [22] may also need to be part of the skill set of ERP project managers.
Therefore, it is perfected project management strategy that can guarantee ERP
implementation success. The ERP project management must have a definitive project
plan and an official arrangement [15].

4.5 Accuracy of Data

Data entered into an ERP system may be used throughout the organization. Because
of the integrated nature of ERP, if inaccurate data is entered into the common
database, the erroneous data may have a negative domino effect throughout the
enterprise. Inaccurate data can lead to errors in market planning, production
planning, material procurement, capacity acquisition, and the like. If a company with
inaccurate data just forges ahead under the assumption that data errors will be
corrected when they are spotted, the ERP will lose credibility. This encourages
people to ignore the new system to continue running the company under the old
system [17] [23] [24].

4.6 External Expert

The qualified experienced ERP implementation consultant is one of important
critical successful factors. Consultant is a go-between among the enterprise and the
software supplier, which has the independence objective standpoint and good
multidisciplinary knowledge and instruction methodology [25].

5 Research Method

Since most ERP implementation research has been done and much has focused on
CSEF, there is a distinct challenge to develop a research model that adopts the project
life cycle from prior research. The CSFs of ERP implementation on project life cycle
are shown in Table 1. We will rank these CSFs from empirical in this study.
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5.1 Questionnaire Designing

To assess project life cycle’ perceptions of the CSF for ERP implementation and the
degree to which each factor is considered critical, we developed a survey
questionnaire. The questionnaire used in this study attempted to measure its of each
CSF illustrated in table 1 in different phase. Most of the items in this study were
itemized using Likert-Scale, in which respondents were asked to indicate their level
of importance for each of the construct items (CSF) using their response on a five-
point scale.

5.2 Data Collection

A total of 178 responses were received. Each respondent company had implemented
ERP system. The questionnaire was sent through internet mail to the 500
organizations and 23 usable surveys were received making the response rate to be
around 31%.

5.3 Data Analysis

Table 2 presents the results of the survey. From Table 2, we find top manager
support influence ERP implementation effect mostly and draw the bar chart as Fig. 2.
The top-six CSFs are top manager support, project champion, external expert,
education and training, accuracy of data and project management by order. Then we
draw a conclusion that CSFs of ERP implementation differ in each phase in Chinese
firms, finally develop CSFs model of ERP implementation shown as Fig. 3.

Table 2. Mean rankings of CSFs by degree of importance in ERP implementation

Order CSF Mean
1 Top manager support 6.89
2 Project champion 6.75
3 External expert 6.56
4 Education & training 6.34
5 Accuracy of data 6.18
6 Project management 6.05
7 Business process reengineering 5.84
8 Communications 5.62
9 Staff cognition 5.45
10 Methods and tolls 5.21
11 Evaluation of performance 5.03
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Fig. 3. Critical successful factor model of ERP implementation

6 Conclusions

ERP implementations are usually large, complex projects, involving large groups of
people and other resources, working together under considerable time pressure and
facing many unforeseen developments [26]. This paper has reported on the
development of a project life cycle of ERP systems implementation which focuses
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on the implementation project itself and links it to CSFs. That model was used in
internet case studies of ERP implementation. Evidence from the case studies
suggests that top manager support & project champion is more important than the
other 4 CSFs obviously. For researchers, it is a useful model of ERP system
implementation and provides a foundation for further empirical research. For
practitioners, it provides a template that suggests important CSFs to consider during
particular project phases. The case study findings emphasize that practitioners need
to pay even more attention to top manager support of CSFs across the phases of the
implementation project.

The research presented in this article has limitations. First, the evidence was
gathered only from internet. Second, this article focuses purely on the relationship
between implementer and enterprise. In practice, there may be multiple
implementation partners or vendors involved, providing different parts of the system
or different services.

More focused research efforts will be necessary to validate and develop CSFs of
ERP implementation based on project life cycle. We see the findings a starting point
to gain a better understanding of how to effectively make sure ERP implementation
from failure to success.
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