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Abstract. ERP (enterprise resource planning) is a management information system that optimizes distribution of enterprise re-
sources and helps a business to integrate all its resources for fast and effective application to improve its operational performance
and enhance its competitiveness. Consequently, a failure evaluation model for introducing ERP, together with the factors and
reasons for failures are presented in this research, acting as a reference for businesses when planning and making important
decisions on ERP.

This study uses the DMAIC of the 6-Sigma approach and a failure evaluation model for introducing ERP that involves expert
opinions, a questionnaire, V-shaped performance evaluation matrix (PEM), statistical methods, QFD & FMEA (quality function
deployment & failure mode and effects analysis) methods, and QFD & AHP (quality function deployment & analytic hierarchy
process) methods to find 6 key success factors and 8 key strategies for introducing ERP. The results of empirical application
indicate that internal employee complaints were reduced, supply efficiency of chain suppliers was increased, and customer com-
plaints about quality were decreased. Therefore, the approach presented in this paper is truly effective for business. It is hoped
that these key factors can serve as references for other enterprises when introducing ERP.
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1. Introduction

Facing with internationalization, diversification and
increasing competition within the same trade, busi-
nesses must cope with market changes; application
of information technology seems to be extraordinar-
ily important. As a result, ERP has received consider-
able attention. ERP is a management information sys-
tem that optimizes distribution of enterprise resources
and helps a business to integrate all its resources for
fast and effective application to improve its operational
performance and enhance its competitiveness.

Product life cycle is becoming shorter in the cur-
rent times of “10X change”, and businesses are con-
fronted by urgent requirements for operational and or-
ganizational reformations in order to enhance their
competitiveness via product data management (PDM).
Hauck [1] and Ge et al. [2] considered the effect of
reduced time required for product development on in-
creasing productivity, higher prices, reduced risks and
increased market share. However, Kay and Madden [3]
considered that introducing ERP system has impacts
because of the changes in current processes. Standish
Group [4] found that among the causes of IT project
failures, only 14% was due to incompetence of tech-
nologies, whereas management deficiencies account-
ing for the remaining 86%. Facing the impact and in-
fluence brought by introduction of ERP systems, busi-
nesses usually hold review meetings for problem solv-
ing, although this method can not have complete im-
provement. Consequently, introduction of ERP sys-
tems not only can not help businesses expedite product
development, but also delays the time phase of product
development, resulting in low efficiency or even fail-
ures in implementing ERP systems.

Consequently, this study uses the DMAIC of the
6-Sigma approach and a failure evaluation model for
introducing ERP, together with the factors and reasons
for failures presented.

In this study, this article has three purposes: (1) to
develop priority of key success factors for introducing
ERP; (2) to develop priority of key strategies for intro-
ducing ERP; and (3) to understand the results of em-
pirical application. These key factors will be the most
important elements when the ERP system is on-line in
the future and act as a reference for businesses when
planning and making important decisions on ERP.

2. Literature review

Davenport [5] indicated that ERP was one set that
combined the suit software of all information inside
enterprises closely, including Sales Management, Ma-
terial Management, Human Resource Management,
Production Management, Quality Management, Finan-
cial Accounting, Supply Chain Management, Cus-
tomer Relation Management etc. It can offer all infor-
mation inside enterprises in an efficient way and car-
ries on the commerce.

Speculation on the future development and success
of enterprise resource planning (ERP) has been the fo-
cus of many popular press articles [6], and in fact,
many SMEs are turning to ERP to provide custom so-
lutions [7]. This is in response to the fact that enter-
prises are facing increasing competition in the com-
ing knowledge economy era of internationalization and
globalization [8]. Furthermore, the potential for fads
and fashions in management research is well estab-
lished [9].

ERP systems emphasize the possible disintermedia-
tion of management accountants from their traditional
roles and jurisdictions [10,11]. More specifically, ERP
systems can help organizations manage their key re-
sources: money, staff, products, customers and suppli-
ers more effectively [12–15].

Although the ERP implementation phase can be a
major obstacle [16,17], it can also produce signifi-
cantly re-engineered and improved enterprises [18–20].
After implementation, proper use of ERP systems can
further increase the competitiveness of an organization
[21–23].

The use of ERP systems in the manufacturing indus-
try is already widespread [19,24–26]. The benefits that
can be gained from ERP use include the following [17,
24,27–29]:

1. Transformative implications for the nature of or-
ganizational integration and control.

2. Improve business operation, process integrations,
and process standardization.
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3. Improve material and inventory management.
4. Improve customer choice by flexibility and cus-

tomization.
5. Improve production planning, preparation, con-

trolling, and follow-up.
6. Increase marketplace transparency and global ne-

gotiation power.
7. Improve overall financial performance through

increased revenue, cost reduction, labor savings,
and overall profitability.

Many ERP implementations have been considered
as failures because they did not achieve predetermined
corporate goals [17]. Thus, ERP implementation raises
several critical issues [30,31].

The 6-Sigma projects for continuous process im-
provement are led, from concept to completion,
through five project management steps or phases
named DMAIC (define, measure, analyze, improve,
control) [32]. The 6-Sigma system emphasizes an in-
telligent blending of the wisdom of an organization
with proven statistical tools to improve both the effi-
ciency and effectiveness of the organization in meet-
ing customer needs. The ultimate goal is not sim-
ply improvement for improvement’s sake, but rather
the creation of economic wealth for the customer and
provider alike. This does not imply that Six Sigma re-
places existing and ongoing quality initiatives in an or-
ganization, but rather that senior management focuses
on those processes identified as critical-to-quality in
the eyes of customers. Those critical systems are then
the subject of intense scrutiny and improvement ef-
forts, using the most powerful soft and hard skills the
organization can bring to bear [33].

3. Methodology

This study uses the DMAIC of the 6-Sigma ap-
proach [34] in Fig. 1 as follows:

3.1. Define

3.1.1. Define the performance index
The evaluation system of ERP includes making of

the performance index, the evaluation method and
carry out step. A good evaluation system can inspire
the correct idea of administrator to adopt better deci-
sion, and it may be even more important than the evalu-
ation method to evaluate the index in performance [35].

Problems are presented at internal ERP review meet-
ings and 48 failure factors are located using expert

opinions. Means of severity µs, occurrence µo and con-
trollability µc of 48 failure factors for ERP system in-
troduction failures are calculated and converted to in-
dices PS , PO and PC by equations (1), (2) and (3). In-
dices of severity PS , occurrence PO and controllabil-
ity PC of failure factors are marked in the performance
matrix defined in this article. A k-scale is used to eval-
uate the severity, occurrence and controllability of each
failure factor for introducing the ERP system. Indices
of severity, occurrence and controllability are defined
and expressed as follows:

PS =
µs − min

R
, (1)

PO =
µo − min

R
, (2)

PC =
µc − min

R
, (3)

PS : index of severity; PO: index of occurrence; PC :
index of controllability; µs: mean of severity; µo: mean
of occurrence; µc: mean of controllability; min: mini-
mum of k-scale; R: range of k-scale.

3.1.2. Define the V-shaped performance evaluation
matrix

Matrix management began in the 1960’s as an or-
ganizational means to meet the needs of aerospace in-
dustries [36]. Managers of other industries and aca-
demics will also benefit from a discussion of addi-
tional project management research needs in the ar-
eas of matrix structures, organizational performance
and performance evaluation matrix [37]. The product-
process matrix needs some modifications to guide re-
searchers and practitioners [38].

The Performance Evaluation Matrix (PEM) pro-
posed by Lambert and Sharma [39] using as a strat-
egy for performance improvement and modified by Lin
et al. [40] is used in this research. A V-shaped matrix
composed of severity vs. controllability and severity
vs. occurrence will be applied for explanation (Fig. 2).
Different coordinates of performance indices [PO , PS]
and [PD, PS] result in different areas, which will be
computed via Eq. (4). According to the Koch’s 80/20
rule (80% of the problems are found in 20% of the
items to be implemented) [41], a ±2 standard devia-
tion was used to establish the upper control line (UCL)
and the lower control line (LCL) presented as follows:

ρi = |(yi − xi)|×(yj − xi). (4)
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Fig. 1. DMAIC flow chart.

Fig. 2. V-shaped performance evaluation matrix.

Upper Control Line (UCL)

UCL =

√∑n
i=1(Ri)2

n
− µ2

ρ + 2σ. (5)

Target Value of Center Line T = 0

Lower Control Line (LCL)

LCL = −
√∑n

i=1(Ri)2

n
− µ2

ρ + 2σ. (6)

3.2. Measure

3.2.1. Tools
3.2.1.1 QFD & FMEA methods. After PEM analy-
sis, the QFD approach is used to locate the key failure
factors and their corresponding strategies.
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Table 1

Weights scale

Estimate Absolutely Very More Slightly Important Slightly Unimportant Very Absolutely

items important important important important unimportant unimportant unimportant

Weights 9 8 7 6 5 4 3 2 1

Since the original QFD weights were from expert
opinions and seemed to be less objective, they were re-
placed by the risk priority number (RPN) of FMEA.
It is because the FMEA method can indicate failure
factors of systems or devices. When a certain machine
or part of a system fails, this approach may not only
analyze the impact of the failure upon the system, but
also specify the machine or part having the most sig-
nificant influence. The analysis level in FMEA is bot-
tom up and the most common risk evaluation method
in the FMEA is Risk Priority Number (RPN) expressed
in Eq. (7) as follows:

RPNj = Sj × Oj × Cj, (7)

Sj: Severity of factor j; Oj: Occurrence of factor j;
Cj: Controllability of factor j; j: FMEA factor (j =
1 ∼ m).

After obtaining the RPN, the correlation weight co-
efficient is specified by expert opinions. The corre-
lation weighted coefficient (Wij) is measured by a
5-point scale, in which Point 5 stands for extremely
strong correlation, and 1 for extremely weak corre-
lation. After this coefficient is determined, it is mul-
tiplied by ρ, corresponding to the abnormal index.
The absolute weight (Tj) of key ERP implementation
strategies can be obtained using Eq. (8).

Ti = Wi × CiTj . (8)

3.2.1.2 QFD&AHP methods. Satty [42] developed
the Analytic Hierarchy Process (AHP) to enable de-
cision makers to represent the interaction of multiple
factors in complex situations and it has been applied
to R&D project selection [43]. Subsequently a new ap-
proach based on Satty’s AHP method was developed to
assist in multi-criteria decision-making problems [44].
Using earlier AHP techniques helps reduce the occur-
rence of accidental events [45]. Through the AHP tech-
nique, the benefits of risk reduction [46] and improv-
ing organizational “fit” of the system should outweigh
the costs [47].

Upon locating key failure factors, matrix analysis
will be conducted once more to select the key success
factors. The AHP method is used to locate weights of

QFD and subjective expert opinions are based for de-
termination of pair-wise judgment matrices. Assuming
there are m strategic dimensions with interaction out-
side the performance matrix (Xi; i = 1, 2, . . . , m) and
they are compared individually according to the corre-
lations of each key factor. Upon completion of decid-
ing the correlations of strategic dimensions on the first
tier, strategic items on the second tier will be subse-
quently judged as well. The Xoverall containing all tar-
gets on each tier will be used to construct a pair-wise
comparison and judgment matrix Y ’h, e. q, wherein,
p and q mean the set of m key targets, obtained r key
targets with interaction and 1 Xoverall; hpq stands for
the hth expert’s judgment of the relationship between
sets p and q; conversion is based on the weights listed
in Table 1.

Yh

1 2 p q . . . v

1 h11 h12 h1p h1q . . . h1v

2 h21 h22 h2p h2q . . . h2v

p hp1 hp2 hpp hpq . . . hpv

q hq1 hq2 hqp hpp . . . hqv

. . . . . . . . . . . . . . . . . .

v hv1 hv2 hvp hvq . . . hvv

Y ′h = [hpq] hpq =
1

hqp
p, q = 1, 2, . . . , v,

v = m + r + 1. (9)

The maximum eigenvalue and the maximum eigen-
vector of the key targets in the experts’ judgment ma-
trix are calculated by use of Expert Choice software.
The maximum eigenvector serves as the weight for the
key target in this research.

The measured weight of each key target set deter-
mined by the hth expert is computed by Expert Choice
and expressed by Wh as follows:

Wh = (Wh1, Wh2, . . . , Whv)

v = m + r + 1. (10)
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The overall weight Woverall of each key target judged
by N experts can be integrated via the following equa-
tion:

Woverall =

(
N∏

h=1

Wh

) 1
N

. (11)

The AHP is divided into three levels in this research.
An analytic hierarchy questionnaire is adopted for lev-
els 2 and 3. The simple weighted method is applied
to the first level. Weighted performance values Hi are
added to the denominator and divided by each weight
so that the sum will be 1 for the AHP method, which is
defined as follows:

Pi(Hi) =
Hi

H1 + H2 + · · · + Hn
. (12)

3.2.2. The issues of ERP systems
Actual examples of businesses introducing ERP sys-

tems are examined. First, the failure mode and effects
analysis (FMEA) is used to analyze the ERP systems.
Next, issues of ERP systems will be presented via in-
ternal ERP review meetings. A total of 48 failure fac-
tors are located by expert opinions, as shown in Ta-
ble 2. A questionnaire based on the known failure fac-
tors is thus designed and delivered for completion of
departments related to ERP implementation.

3.2.3. Calculate the performance matrix values
3.2.3.1 Sample. Actual examples of businesses intro-
ducing ERP systems are the participants. The R&D
Department and the Factory Affairs Department pro-
vided the population for this questionnaire survey. The
targets were high-level supervisors in the R&D Depart-
ment, personnel at the Product Specifications Group
and staff related to ERP system operation. The ques-
tionnaire was delivered by mail. Recommend sampling
number system reference Doctor Wen [48], using Stein
(1945) and Cox (1952) formula:

n =
(

Zα

e

)2

× p × (1 − p), (13)

n: number of effective sample; Zα: Coefficient of
confidence interval; e: error; p: maximum confidence
probability.

According to the formula above, defined α = 0.1,
error = 10% and p = 0.5, so we can estimate the
effective sample n = 75.

In this study, 100 questionnaires were issued and 79
returned, 2 of which were invalid, representing a feed-
back percentage of 77%.

3.2.3.2 Reliability analysis. Reliability is the consis-
tency or stability of results based on the measurement
tools. Several items are included on one measurement
scale, and these items must be measured using the
same construct. Thus, each item should be consistent
on the same scale, which means that each item should
have “internal consistency”.

In this study, the overall reliability coefficient was
0.9751. In principle, a greater Cronbach’s α (the fol-
lowing formula) means higher reliability of a question-
naire.

Cronbach α formula:

α =
I

I − 1

(
1 −

∑
Si2

S2

)
, (14)

I: test items, Si2: variation for each testing, S2: varia-
tion for total testing.

Nunnally [49] considered that a reliability coeffi-
cient greater than 0.5 indicated a minimum acceptable
reliability, and that a coefficient above 0.7 was fair.
Thus, the reliability of the results from the question-
naires is highly stable and consistent.

3.2.3.3 Calculate the performance matrix values.
Next, means of severity µs, occurrence µo and control-
lability µD of the 48 failure factors were calculated
and converted to indices PS , PO and PD and areas by
Eqs (1), (2), (3), (4) and (5), as shown in Table 3.

The UCL and LCL of ±2 standard deviation can be
obtained via equation (5), as shown in Table 4.

3.3. Analysis

The 48 failure factors are mapped by Maple 8 in
the V-shaped Performance Control Chart, as shown in
Fig. 3. After mapping performance control lines, ab-
normal coordinates outside UCL and LCL can be lo-
cated and arranged as in Table 5.

QFD & FMEA methods are used next, and failure
factors and key success factors of introducing ERP sys-
tems are deployed by QFD Capture 4.0 Software. Ac-
cording to Table 5, it can be seen that there are 19 fac-
tors beyond the control lines. Their risk priority num-
bers calculated by equation (7) are listed in Table 6.
The correlation weight coefficient (Wij) specified by
expert opinions and multiplied by the ρ correspond-
ing to the abnormal index. The absolute weights of key
ERP implementation strategies are obtained by equa-
tion (8) and shown in Fig. 3.
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Table 2

48 failure factors

Issues of ERP systems ERP Model failure factors

Sales Management (SM) 1. Material: Incorrect salesman information

2. Man: Inadequate salesman quality

3. Method: Wrong marketing system

4. Machine: Computer and network can not cooperate

Material/Purchasing Management 5. Material: Incorrect purchasing information

6. Man: Inadequate purchasing personnel quality

7. Method: Material supplies not purchased appropriately

8. Machine: Purchasing equipment is bad

Human Resource Management (HR) 9. Material: Insufficient staff understanding

10. Man: Staff have inadequate experience to manage

11. Method: Staff practices bad

12. Machine: Inappropriate implementation ability

Production Management/Planning (PP) 13. Material: Not carried out according to the production manual

14. Man: Producer can not meet the request

15. Method: Production line planned improperly

16. Machine: Production allocated improperly

Quality Management (QM) 17. Material: Incorrect quality information

18. Man: QC officer’s general ability is insufficient

19. Method: QC method is not clear

20. Machine: Ineffective QM equipment

Project Management (PM) 21. Material: Lack of project satisfaction not proper

22. Man: Insufficient planning personnel quality

23. Method: Lack of planning innovation

24. Machine: Ineffective planning method

Cost Control (CC) 25. Material: Cost quotes mistaken

26. Man: Personnel quality insufficient

27. Method: Cost analysis mistakes

28. Machine: Use of the wrong cost control tools

Financial Accounting (FA) 29. Material: Incorrect financial news

30. Man: Personnel quality insufficient

31. Method: Inappropriate financial administration procedures

32. Machine: Inappropriate financial administration tools

Business Strategy (BS) 33. Material: The strategy can not be implemented

34. Man: Improper leader

35. Method: Wrong style of leadership

36. Machine: The insufficient equipment

Apply Technology (AT) 37. Material: Wrong information

38. Man: Wrong customer relation system

39. Method: Wrong method

40. Machine: Wrong equipment

Supply Chain Management (SCM) 41. Material: Wrong SCM information

42. Man: Incompetent staff

43. Method: SCM can not obtain the expect result

44. Machine: Wrong software system

Customer Relation Management (CRM) 45. Material: Customer information is mistaken

46. Man: Inadequate experience in salesman

47. Method: Wrong customer’s relation system

48. Machine: Insufficient customer’s information transmission
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Table 3

Consistency performance evaluation of failure factors

failure
factors

PS PO PD severity
V.S.
occurrence

severity
V.S.
controllability

Total weight of
index areas (Ci)

1 0.5 0.3846 0.3269 0.0133 0.0300 0.0433

2 0.5769 0.5384 0.4615 0.0015 0.0133 0.0148

3 0.5384 0.4807 0.5 0.0033 0.0015 0.0048

4 0.4807 0.5384 0.3653 0.0033 0.0133 0.0166

5 0.5576 0.4230 0.3461 0.0181 0.0448 0.0629

6 0.5576 0.5192 0.4423 0.0015 0.0133 7.5339

7 0.5 0.5384 0.4038 0.0015 0.0092 8.4529

8 0.5384 0.5769 0.4038 0.0015 0.0181 0.0206

9 0.6730 0.6923 0.3846 0.0004 0.0832 0.0836

10 0.7115 0.5576 0.5 0.0237 0.0447 11.8375

11 0.6153 0.5769 0.5384 0.0015 0.0059 12.738

12 0.5192 0.5576 0.4615 0.0015 0.0033 13.5431

13 0.5192 0.5384 0.4807 0.0004 0.0015 14.5402

14 0.5382 0.5192 0.4038 0.0004 0.0181 15.4797

15 0.5382 0.4807 0.4038 0.0033 0.0181 16.4441

16 0.4850 0.4615 0.3846 0.0004 0.0093 17.3408

17 0.5763 0.5769 0.4230 0.0000 0.0237 18.5999

18 0.5384 0.5384 0.4423 0.0000 0.0093 19.5284

19 0.5384 0.5 0.4423 0.0015 0.0093 20.4915

20 0.5 0.4807 0.5192 0.0004 0.0004 21.5007

21 0.5362 0.5382 0.4615 0.0000 0.0059 22.5418

22 0.5146 0.5578 0.4807 0.0015 0.0015 23.5561

23 0.6546 0.5769 0.5576 0.0059 0.0092 24.8042

24 0.315 0.4230 0.4230 0.0015 0.0015 25.164

25 0.5 0.5 0.4807 0.0000 0.0004 26.4811

26 0.5362 0.4807 0.4423 0.0033 0.0093 27.4718

27 0.6185 0.6538 0.5384 0.0015 0.0059 28.8181

28 0.4408 0.5961 0.4807 0.0237 0.0015 29.5428

29 0.5329 0.4230 0.5192 0.0133 0.0004 30.4888

30 0.5627 0.5 0.4423 0.0015 0.0093 31.5158

31 0.5 0.4807 0.4038 0.0004 0.0092 32.3941

32 0.5362 0.4807 0.4423 0.0033 0.0093 33.4718

33 0.4638 0.4615 0.4038 0.0000 0.0033 34.3324

34 0.6315 0.5576 0.5192 0.0059 0.0133 35.7275

35 0.6585 0.6153 0.5769 0.0000 0.0015 36.8522

36 0.6615 0.5384 0.5 0.0092 0.0181 37.7272

37 0.4538 0.4423 0.4230 0.0004 0.0015 38.321

38 0.5384 0.6153 0.4615 0.0033 0.0059 39.6244

39 0.5384 0.5576 0.5192 0.0181 0.0004 40.6337

40 0.5 0.5576 0.5 0.0033 0.0000 41.5609

41 0.5384 0.4038 0.5362 0.0015 0.0000 42.4799

42 0.5384 0.5961 0.5 0.0004 0.0015 43.6364

43 0.4807 0.4423 0.4615 0.0015 0.0004 44.3864

44 0.5192 0.5769 0.4807 0.0059 0.0015 45.5842

45 0.4230 0.4423 0.4615 0.0004 0.0015 46.3287

46 0.4423 0.4807 0.4615 0.0015 0.0004 47.3864

47 0.4615 0.5384 0.4038 0.0059 0.0033 48.4129

48 0.4230 0.4038 0.3461 0.0004 0.0059 49.1792
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Table 4

Coordinates and indices corresponding to the PEM

Index & Coordinate
V-shaped
Performance Matrix

population
standard
deviation (σ)

UCL
(+2σ)

LCL
(−2σ)

UCL interval LCL interval

Severity V.S. occurrence 0.0060 0.0119 −0.0119 [0.8909, 1] [1, 0.8909]

[0, 0.1091] [0.1091, 0]

Severity V.S. controllability 0.0147 0.0294 −0.0294 [0, 0.1715] [0.1715, 0]

[0.8285, 1] [1, 0.8285]

Table 5

Performance matrix evaluation table

Performance matrix Description of failure factor Failure factor Suggestion

Severity/controllability Low severity/high controllability Factors 1, 2, 4, 5, 6, 8, 9, 10, 14,
15, 17, 18, 19, 26, 32, 34 & 36

Reduce the proportion of the
controllability factor

Severity/occurrence Low severity/High occurrence Factor 28 Reduce the proportion of the
occurrence Factor

High severity/Low occurrence Factors 1, 5, 10 & 29 Reduce the proportion of the
severity Factor

Fig. 3. V-shaped performance control chart.

3.4. Improvement and control

3.4.1. Develop priority of key success factors for
introducing ERP

Upon completion of QFD & FMEA methods, the
priority will be sorted in accordance with the absolute
weights in Fig. 4. Based on the conclusions derived
from the aforesaid evaluation model and Koch’s 80/20
rule (80% of the problems are found in 20% of the
items to be implemented) [38], the top 6 key success
factors are selected as follows: Cost Control in fac-
tor 7, Sales Management in factor 1, Production Man-

agement/Planning in factor 4, Financial Accounting in
factor 8, Material/Purchasing Management in factor 2
and Project Management in factor 6.

3.4.2. Develop priority of key strategies for ERP
introduction

Measures in response to the 16 key success factors
are presented via 6 internal expert opinions (listed in
Table 7). Next, EXPERT CHOICE is used to compute
the key correlation weight in the overlapped matrices
of QFD & AHP methods. The correlation weight co-
efficient is specified by expert opinions. After that, the
absolute weights of key ERP implementation strate-
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Fig. 4. QFD & FMEA.

Fig. 5. Key correlation weights.



Y.-D. Hsiao et al. / A study on key failure factors for introducing enterprise resource planning 149

Fig. 6. QFD & AHP.

gies are obtained as shown in Fig. 5. Finally, QFD is
conducted on these six key success factors of introduc-
ing ERP systems and response strategies, as shown in
Fig. 6.

3.4.3. Select key response measures
The absolute weights in Fig. 6 are sorted in order

and the top eight key response measures are selected as
follows: dominance and promotion of high-level man-
agement in factor 1, establishment of ERP implemen-
tation strategies in factor 3, organizational flow reengi-
neering in factor 4, enhancing system module capabil-
ity and reducing system cost in factor 9, management
by objectives in factor 7, enhancing personnel cooper-
ation in factor 8, examining the rationality of organi-
zational implementation in factor 6 and adjustment of
internal project organization in factor 2.

3.5. Confirm effect

(1) Re-measure introduction performance with the
above method, and obtain the same eight key re-
sponse measures, as listed in Table 8.

(2) The results of empirical application

These 8 key response measures will be the most im-
portant elements when the ERP system is on-line in the
future.

The simple and easy-to-use evaluation process and
model presented in this research may help systemat-
ically and effectively improve the performance of in-
troducing the ERP system to the enterprises. The re-
sults of empirical application indicate that internal em-
ployee complaints were reduced from 23.54 to 6.31,
supply efficiency of upstream and downstream suppli-
ers increased from 46.35 to 73.68, and customer com-
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plaints about quality decreased from 18.74 to 7.35.
Therefore, the approach presented in this paper is truly
effective for business.

Table 6

Risk priority number (RPN)

Failure factors Severity Controllability Occurrence RPN

1 2 5 1 10

2 4 3 3 36

3 2 5 3 30

4 3 3 3 27

5 3 3 3 27

6 5 3 2 30

7 4 5 2 40

8 3 4 3 36

9 3 3 3 27

10 3 4 2 24

17 3 3 4 36

18 3 3 3 27

19 3 3 3 27

26 3 2 4 24

28 5 3 2 30

29 2 4 4 32

32 3 3 3 27

34 5 3 3 45

36 2 5 4 40

4. Conclusion

4.1. Conclusions

Confronted by the pressing requirements for opera-
tional and organizational reformations, comprehensive
e-business is an inevitable trend. Problems like person-
nel rejection, effects on product development flow and
difficult horizontal coordination at the beginning of
ERP introduction usually occur. The failure mode and
effects analysis integrated with performance matrix is
proposed in this research to locate key success factors
from cases and devise key response strategies. In ad-
dition, the simple evaluation process and model pre-
sented here can serve as a reference for businesses to
systematically evaluate and improve their performance
while introducing product data management systems.

In conclusion, three of these findings are worth
demonstrating: (1) 6 key success factors for introduc-
ing ERP systems; (2) 8 key response strategies for in-
troducing ERP systems; (3) the results of empirical
application indicate that internal employee complaints
were reduced, supply efficiency of chain suppliers was
increased, and customer complaints about quality were
decreased. Therefore, the approach presented in this
paper is truly effective for business.

Table 7

Key response strategies for introducing ERP systems

Key strategy for introducing ERP systems

1. Dominance and promotion of high-level management 9. Enhancing system module capability and reducing system cost

2. Adjustment of internal project organization 10. Providing system flexibility and expansibility

3. Establishment of ERP implementation strategies 11. Increasing compatibility between application structures and databases

4. Organizational flow reengineering 12. Promoting cross-departmental and cross-regional applications

5. Increasing the quality of educational training 13. Inspecting service quality of suppliers

6. Examining the rationality of organizational implementation 14. Examining professional expertise of consulting companies

7. Management by objectives (MBO) 15. Communication between consulting companies and enterprises

8. Enhancing personnel cooperation 16. Inspecting service quality of consulting companies

Table 8

Key response strategies for introducing ERP systems

Key strategy for introducing ERP systems

1. Dominance and promotion of high-level management 5. Examining the rationality of organizational implementation

2. Adjustment of internal project organization 6. Management by objectives (MBO)

3. Establishment of ERP implementation strategies 7. Enhancing personnel cooperation

4. Organizational flow reengineering 8. Enhancing system module capability & reducing system cost
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4.2. Recommendations

For future researches, introduction of different sys-
tems, including knowledge management, supply chain
management and collaborative product commerce
(CPC) may be evaluated effectively to assess the enter-
prises impacts from introducing information and elec-
tronic software.

This paper indicates that the best way for intro-
ducing ERP systems. By doing so, the company will
achieve the success of ERP management and make
more profits.
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