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Abstract

In today's competitive world, creating organizatibnompetitive advantage is subject to having @nise information

accurate and quick that this is achieved by usingrderprise Resource Planning (ERP). Enterprise lesdPlanning
(ERP) is solution based on information technologt throvides for various managers, organizationrinédion quickly

and accurately. If it fails to implement of ERP, Bitsewill be achieved shortly. Project managerseoffocus on
technical and financial aspects but people andnizgtonal issues are not considered so organizatame needing
studied critical success factors (CSFs) in ERP implgation. The aim of this study was to rankingiaal success
factors on the implementation of ERP in Iranian d~ddustry (case study is in Kalleh food Productsn@any with

12,000 employees and 300 products). The finding®ased on a questionnaire, of which 105 managerp@fessionals
using ERP were distributed and collected. Basetherresearch literature, 25 criteria were iderdifibat were divided
into three factors, technological, people and omggional. The model research presented and faatassranking by both
through the classical statistical method such @&dRran test and the software SPSS18 and fuzzy gk as AHP and
TOPSIS. Based on the results, there are differandée final results of the two methods.

Keywords Enterprise Resource Planning (ERP); Critical 8asd-actors (CSFs); Friedman Test; AHP; TOPSIS

1. Introduction

According to Davenport (1998), Enterprise Resourtanning (ERP) is an information system, which
integrates most of the data than an organization pracess and use in their operations, these ireprov
organizational processes, increase productivity effidiency and also to accelerate decision-malkahgll
organizational units. Yusuf et al (2004) descritiet Companies expend millions of dollars and devoany
working hours on starting the ERP software systdms ERP system is one the most difficult investmen
projects, because of the complexity of high expgrs®a compatibility risks. Al-Dammas and Al-Mudirhig
(2011) argued ERP system is composed of a cemdaldatabase and four parts that (1) finance and
accounting part including the cash and hand, adsawteivable, customer credit and revenue, (2 sat
marketing part including the orders, sales foreasturn requests and price changes, (3) manuifagtand
production part including the materials, productischedules, shipment dates, production capacity and
purchases and (4) human resources part includdndlirs worked, labor cost and job skills. Accogdia
Zhang et al (2005), on average, ERP implementgtimjects took 2.5 times longer than projected, were
178% over budget.

2. A Review literature of ERP key Elementsfor Successful | mplementation

Umble etal (2003) found that More than 90% of ERIplementation would breach the budget and appointed
time. Research Study by several researchers ipadbedecade that there are eight key factors foressful
implementation of ERP : Appropriate business anteffacy system, Project team composition, Goodeptoj
scope management, Top management commitment, Seftdevelopment, testing and troubleshooting,
Change management strategy, Business plan and vienagement and evaluation of performance.
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3. Critical Success Factors (CSFs) of ERP Implementation

Bullen and Rockart (1986) defined critical succtestor (CSFs) for ERP as “the limited number ofagrén
which satisfactory results will ensure successfnpetitive performance for individual, departmeat,
organization”. Ngai et al. (2008) defined that Hentifying the most relevant CSFs an organizatiom take
effective measures to eliminate or minimize the sesuthat are negatively affecting the ERP systems
implementation. However we collected 25 the CSkmdoin the ERP literature and classified the factoto
three categories with: (1) technical factors inahgdnine criteria, organizational fit, modularitgase of use,
flexibility, vendor support, functionality, customasition or parameterization, latest technology, good
performance, (2) people factors including six cidte configuration management, skilled and suffitie
vendor, end-user training provision, top managentambhmitment, user involvement, good project scope
management, (3) organizational factors including tgiteria, on-time communication between foreign
vendors and local users, organization maturity llevBusiness Process Reengineering, appropriate
development processes, effective monitoring andrebnERP implementation strategy, culture readshes
frozen requirement, effective communication andibsek, committed and motivated team. The conceptual
research model of ERP implementation refers toreidu

[TEL ] Drzanizational Fit )
[T ] iosolanty — =
[ TF3 ] Ease of use | —
[ TP ] Flamibility ——
[ TFZ ] Vendor support ——————————=» Technical Factors =
[ TFe | Functionality | ———————=
[ TF7 | Customization’ parameterization }———— "
[ TFE | Latast technology ————>
[ TFs ] Good parformancs | E—
[ BF1 ] Confizuration managsment | E—
[ PF2 ] Slcilled and sufficient vendor >
[ BF3 ] End-user training provision J————=
[ PF4 | Top manasement commitment > Peopls Factors
[ BFF ] User invelvement - Implementing ERP
[ PFé6 | Good project scope manasement  |——»

OF1 D:I.:I.-I:'i.t:na mmnmtcattm between

forsign vendors and local vsers

[ OF2 ] Orzanization Maturity Laval | ————————=]
[ OFF | Businzss Procass Reenginszring  |[——————
[ OF4 | Appropriate development processes |——————————
[ OFF | Effective monitoring and control |————————»{Orzanizational Factors
[ OF& ] ERF Implementation Stratesy >
[ OF7 ] Cultuvrs Readinass | E—
[ OF8 ] Frozen requirement | —
[ OFS [Effective communicationand feedbacl |—————»
[ OF10 | Committed and motivatsd team  |J———>

Fig.1: Conceptual research model of ERP implemimtat

4. Method
According to purpose this research is applied awbraing to methods for data collection is desorgpt
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survey. The study population included all levelsnednagement and professionals in the kalleh. Sampli
method was census type that total 105 questiormdistributed and collected in the Statistical gapon,
the result indicated that 87.5% of the responderte male and type of education degree 63.8% barchrt
27.6% were masters. Note that in this paper, beed from two different research methods so wedklat
each of these separately, we have used of Friedesarthrough software SPSS18 in the classicalstitl
method. The measured scales of each constructgeeerated based on related studies, with modifioatio
the wording as appropriate for practices of thigistical population. The Cronbach alpha value.#99 for
the three constructs. According to Gherbal et @lLg) the value 0.70 or more is significant andatdé, then
this value indicating a high internal consistenégrious reliability test results are shown in TaBle

Table 2: Summary of the measurement model

Construct Name Construct identifier  Indicator Mean Dset\(j ggrr]e_ltgtitg;al
TF1 2.33 0.824 0.351
TF2 2.92 1111 0.191
TF3 3.65 0.827 0.318
Technological factors TF4 2.82 1.011 0.308
on Implementing TF TF5 2.81 0.831 0.33
ERP TF6 3.19 0.949 0.447
TF7 2.69 1.116 0.446
TF8 3.01 1.007 0.288
TF9 2.83 1171 0.519
PF1 2.8 1.017 0.427
PF2 2.7 1.035 0.541
Peop|e fa(.;tors on PE PF3 2.39 1.067 0.473
Implementing ERP PF4 2.72 1.094 0.537
PF5 3.01 1.262 0.057
PF6 2.55 1.101 0.446
OF1 3.14 0.91 0.221
OF2 2.98 0.892 0.504
OF3 3.1 0.984 0.358
OF4 3.01 0.751 0.336
Organizational OF5 3.24 0.739 0.012
factors on OF
Implementing ERP OF6 3.15 0.904 0.481
OF7 3.29 0.857 0.131
OF8 2.65 0.887 0.282
OF9 2.85 0.943 0.277
OF10 3.76 0.936 0.013

According to chambers et al (1983), in many statiftanalyses, normality is often conveniently assd
without any empirical evidence or test and undeditag the distribution of data could provide more
information on the requirement mechanisms for gatirey the data. Base on research of Ahad et all(?01
there are four statistical tests that are widegdufer checking normality, namely, the Kolmogorawigov
test (Kolmogorov 1956; Smirnov 1936), Anderson-arltest (Anderson and Darling 1952), Cramer-von
Mises test (Anderson 1962), and Shapiro-Wilk te&dhapiro and Wilk 1965). To select the appropriate
statistical test should be done Normality test datdhe first that used to Shapiro-Wilk or Kolmogur
Smirnov test. It would be normal data distributibrihe significance level is greater than 5%. Thsults
shown in Table 3 indicate that the data distribuignot normal.
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Table 3: Normality test data

Kolmogorov-Smirno® Shapiro-Wilk

Indicator Statistic df Sig. Statistic df Sig.
TF1 379 105 .000 .759 105 .000
TF2 273 105 .000 .856 105 .000
TF3 .296 105 .000 .850 105 .000
TF4 .200 105 .000 .898 105 .000
TF5 223 105 .000 .880 105 .000
TF6 .238 105 .000 .883 105 .000
TF7 .213 105 .000 .904 105 .000
TF8 .232 105 .000 .900 105 .000
TF9 .268 105 .000 .872 105 .000
PF1 .208 105 .000 .901 105 .000
PF2 .219 105 .000 .896 105 .000
PF3 .238 105 .000 .886 105 .000
PF4 278 105 .000 .854 105 .000
PF5 .187 105 .000 910 105 .000
PF6 251 105 .000 .881 105 .000
OF1 .262 105 .000 .885 105 .000
OF2 .206 105 .000 .884 105 .000
OF3 .186 105 .000 .900 105 .000
OF4 .253 105 .000 .858 105 .000
OF5 .255 105 .000 .868 105 .000
OF6 .213 105 .000 .886 105 .000
OF7 .225 105 .000 .886 105 .000
OF8 .234 105 .000 .888 105 .000
OF9 .262 105 .000 .842 105 .000
OF10 .258 105 .000 .841 105 .000

According to the abnormal distribution, nonparameétsts should be used such as Friedman testiaGzral
argued (2010) Friedman test is equivalent to ANCMgkametric test with repeated measures (withinqgrou
which is used for comparison of the mean ranks antba K variables (Group). The first step in cadting
the test statistic is to convert the original resuThus, it ranks the algorithms for each probksparately.
The best performing algorithm should have the maink, the second best rank 2, etc., as shown ifeTaln
case of ties, average ranks are computed.

Table 4: Ranking criteria

Indicator Critical Success Factors (CSFs) Mean Rank
OF10 Committed and motivated team 18.14
TF3 Ease of use 18.00
OF7 Culture Readiness 15.72
OF5 Effective monitoring and control 15.13
TF6 Functionality 14.67
OF6 ERP Implementation Strategy 14.59
PF5 User involvement 14.37
OF1 on-time communication between foreign vendors adllusers 14.13
OF4 Appropriate development processes 13.62
OF3 Business Process Reengineering 13.54
TF8 Latest technology 13.34
TF2 Modularity 12.85
OF2 Organization Maturity Level 12.83

TF4 Flexibility 12.80
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TF9 Good performance 12.34
OF9 Effective communication and feedback 12.28
TF7 Customization/ parameterization 12.00
PF2 Skilled and sufficient vendor 11.94
TF5 Vendor support 11.80
PF1 Configuration management 11.78
OF8 Frozen requirement 11.00
PF4 Top management commitment 10.62
PF6 Good project scope management 9.49
PF3 End-user training provision 9.16
TF1 Organizational Fit 8.87

In the Fuzzy Logic method, data analysis so thiat §tage of weighting the criteria to be used yumambers,
linguistic terms and AHP (Analytical Hierarchy Pess) and then by using fuzzy TOPSIS variables are
ranked. Base on Zadeh (1965) the use of fuzzytmairy allows the decision makers to use qualitative
information, incomplete information, non-obtainalidormation and somewhat ignorant facts into deais
model. According to Chang and Yeh (2002), Chun@le2007) and Kahraman et al (2004) the current
research uses triangular fuzzy number for fuzzy $I3Fbecause of ease using a triangular fuzzy nufober
the decision-makers to calculate. Furthermoread Verified that modeling with triangular fuzzy noens is

an effective way for formulating decision problem#éere the information available is subjective and
inaccurate. A triangular fuzzy number can be defiag (al, a2, a3) shown in Figure 2, which in thise, the
interval is from O to 1.

Lo ]
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Fig.2: Fuzzy Number Membership Function
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The membership function of the fuzzy number & fined as:

0 X< al
X-al
L-a al< X< a2
a2-al
pa(X) :< 1 X=a2 Q)
X-a3
a a2< X< a3
a2 -a3
\ 0 X> a3

Fuzzy numbers can be defined for a linguistic esgion that shown in Table 5. In this study, the-non
quantitative indicators with 6 terms linguistic ledyecome triangular fuzzy numbers.

Table 5: linguistic values and fuzzy numbers

Linguistic
Variables
Very low (VL) (0,0,0.2)

Fuzzy numbers Fuzzy numbers
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A
VL L M H VH I
‘\\I J1 \ /1N /1 \ / |'<.ll :
Medium (M) (0.2,0.4, 0.6) Y ,f i A # : \If i \ ;:'f : ;_,
\ \/ \ \ \
'S SR SR Eh
High (H) (0.4,0.6,0.8) ARARY. '.\\ L \ ¢ / \
f N/ NS N/ N \
Very high (VH) (0.6,0.8,1) / oY \'k 1 ,:'! \! J \
/ y/ | W WY \ >
Excellent (E) (0.8,1,1) 0 0.2 04 0.6 0.8 1

Topsis method was suggested in 1981 by the YoonHavehg that is abbreviation of "Technique for Order
Preference by Similarity to Ideal Solution”. Thigtimod will evaluate N choice by M index, this teichue is

a method of compensating in MCDM and this means ékehange between the parameters in the model is
allowed and the lack of an index be compensategdigts other indicators. Base on Yoon and Hwang
(1981), this technique is based on the conceptdblaicted choice must be the minimum distance fioan
positive ideal solution and must be the maximuntadise from the negative ideal solution, this metias
utility index is uniformly increasing or decreasjng this technique used of quantitative data analitptive
indicators should be used of appropriate scaleheerted to quantitative data as well as becallseteria
have not equal importance. TOPSIS technique has foemd a series of weights from decision makee Th
steps of topsis method are as a follow:

1. Normalize the decision matrix X= (xij) nxm usitige equation below:

X i j=1..m

Rij =———— , 3
N 5 i=1...n
Y XKj
K=1

Decision Matrix in this research is meaning Revi@ivthe study population and normalized decisiotrixna
shown in Table 6:

Table 6: Decision matrix and Normalized decisiornrima

Indicator Critical Success Factors (CSFs) Tc’a:(;rér:g?al I;ggtpc!? Org’e;gft%trlonal
TF1 Organizational Fit 332 0267 240 0178 205 0.154
TF2 Modularity 347 0279 365 0.271 3.21 0.240
TF3 Ease of use 112 0.09 295 0219 257 0.193
TF4 Flexibility 346 0.279 294 0218 210 0.157
TF5 Vendor support 3.03 0244 281 0.209 196 0.147
TF6 Functionality 3.01 0.242 316 0.235 258 0.193
TF7 Customization/ parameterization 3.73 0300 280 0.208 1.69 0.127
TF8 Latest technology 236 0.190 3.02 0.224 126 0.094

TF9 Good performance 3.82 0308 285 0.211 248 0.186
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PF1 Configuration management 280 0.225 228 0.169 2.05 0.154
PF2 Skilled and sufficient vendor 278 0224 422 0313 201 0.151
PF3 End-user training provision 245 0.197 4.07 0302 196 0.147
PF4 Top management commitment 264 0212 374 0.278 215 0.161
PF5 User involvement 310 0.249 136 0.101 126 0.094
PF6 Good project scope management 243 0196 3.67 0.272 2.09 0.157
OF1 on-time communication between foreign vendors acdllusers 1.58 0.127 2.13 0.158 3.15 0.236
OF2 Organization Maturity Level 1.20 0.097 225 0.167 293 0.220
OF3 Business Process Reengineering 135 0109 219 0.163 3.00 0.225
OF4 Appropriate development processes 149 0120 1.36 0.101 298 0.223
OF5 Effective monitoring and control 1.78 0.143 1.28 0.095 326 0.244
OF6 ERP Implementation Strategy 1.62 0.130 205 0.152 3.17 0.238
OF7 Culture Readiness 128 0.103 152 0.113 4.73 0.354
OF8 Frozen requirement 1.30 0.105 162 0.120 2.67 0.200
OF9 Effective communication and feedback 147 0118 2.03 0.151 2.87 0.215
OF10 Committed and motivated team 152 0122 141 0.105 3.75 0.281

2. Calculate the weighted normalized decision mats (vij) nxm:

Vii = Wi * Ri

3
J ©)

1...n
1...m

Wj is the relative weight of the jth criterion afidwj =1.
To determine the weight of each construct used froethod of paired comparisons matrix of AHP and
Expert Choice software that results are in the fre@igu

G ——
ey |

Fig.3: Weight of constructs

Can now be calculated weighted no scale matrigydier to no scale matrix is multiplied by the sguaratrix
that main diagonal elements are weights of contstraied the remaining elements are zero, the resuttan
in Table 7 :

Table 7: No scale matrix weight

Indicator Critical Success Factors (CSFs) Ti‘;@?ﬁal i:ggf Orgle;r;fgtsonal
TF1 Organizational Fit 0.110 0.058 0.040
TF2 Modularity 0.115 0.089 0.063
TF3 Ease of use 0.037 0.072 0.050
TF4 Flexibility 0.115 0.071 0.041
TF5 Vendor support 0.101 0.068 0.038
TF6 Functionality 0.100 0.077 0.050
TF7 Customization/ parameterization 0.124 0.068 0.033

TF8 Latest technology 0.078 0.073 0.025
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TF9 Good performance 0.127 0.069 0.048
PF1 Configuration management 0.093 0.055 0.040
PF2 Skilled and sufficient vendor 0.092 0.102 0.039
PF3 End-user training provision 0.081 0.099 0.038
PF4 Top management commitment 0.088 0.091 0.042
PF5 User involvement 0.103 0.033 0.025
PF6 Good project scope management 0.081 0.089 0.041
OF1 on-time communication between foreign vendors adllusers 0.053 0.052 0.061
OF2 Organization Maturity Level 0.040 0.055 0.057
OF3 Business Process Reengineering 0.045 0.053 0.058
OF4 Appropriate development processes 0.050 0.033 0.058
OF5 Effective monitoring and control 0.059 0.031 0.063
OF6 ERP Implementation Strategy 0.054 0.050 0.062
OF7 Culture Readiness 0.043 0.037 0.092
OF8 Frozen requirement 0.043 0.039 0.052
OF9 Effective communication and feedback 0.049 0.049 0.056
OF10 Committed and motivated team 0.051 0.034 0.073

3. Determination of the positive- ideal and negaiteal solutions:

A+ ={v1+... vm+} = {(max Vij | j&b), (min Vij | jerx)} @)
j j
A- {V1-... vm} = {(max Vij | j&D), (min Vij | je)} (5)
j j

In this step for each indicator calculated Positine negative ideal:
A+ =[0.037, 0.102, 0.092] A- =[0.127.031, 0.025]

4. Calculate the Euclidean distances of each ateenfrom the positive-ideal solution and the riagaideal
solution:

Di+ i=1...n ) (6

Di- i=1..n (7)

J=1
5. Determination the relative closeness of eadrrative to the positive-ideal solution. The refattloseness
of the alternative Ai concerning to A+ is charaized as below:
_ Di-
RCi =——— i=1..n (8)
Di- + Di+

After determining the values of the positive andatese ideal must be calculated distance of eadicator
with ideals values and relative closeness of eaditator to the ideal solution that these showhahle 8.
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Table 8: Distance and relative closeness value

Indicator Critical Success Factors (CSFs) D- D+ RC
TF1 Organizational Fit 0.035 0.100 0.261
TF2 Modularity 0.070 0.085 0.452
TF3 Ease of use 0.102 0.052 0.661
TF4 Flexibility 0.045 0.098 0.315
TF5 Vendor support 0.047 0.090 0.345
TF6 Functionality 0.059 0.080 0.425
TF7 Customization/ parameterization 0.038 0.111 0.256
TF8 Latest technology 0.064 0.084 0.433
TF9 Good performance 0.045 0.105 0.299
PF1 Configuration management 0.044 0.090 0.331
PF2 Skilled and sufficient vendor 0.081 0.077 0.513
PF3 End-user training provision 0.083 0.070 0.543
PF4 Top management commitment 0.074 0.072 0.505
PF5 User involvement 0.024 0.117 0.171
PF6 Good project scope management 0.076 0.069 0.525
OF1 on-time communication between foreign vendors adllusers 0.086 0.061 0.583
OF2 Organization Maturity Level 0.096 0.059 0.618
OF3 Business Process Reengineering 0.092 0.060 0.603
OF4 Appropriate development processes 0.084 0.078 0.519
OF5 Effective monitoring and control 0.078 0.080 0.494
OF6 ERP Implementation Strategy 0.084 0.063 0.572
OF7 Culture Readiness 0.108 0.066 0.622
OF8 Frozen requirement 0.089 0.075 0.541
OF9 Effective communication and feedback 0.086 0.065 0.568
OF10 Committed and motivated team 0.091 0.072 0.557

6. Determining the final rank

Ranking criteria shown in Table 9 high to low.

Table 9: Ranking criteria

Indicator Critical Success Factors (CSFs) Rank
TF3 Ease of use 0.661
OF7 Culture Readiness 0.622
OF2 Organization Maturity Level 0.618
OF3 Business Process Reengineering 0.603
OF1 on-time communication between foreign vendors adllusers 0.583
OF6 ERP Implementation Strategy 0.572
OF9 Effective communication and feedback 0.568
OF10 Committed and motivated team 0.557
PF3 End-user training provision 0.543
OF8 Frozen requirement 0.541
PF6 Good project scope management 0.525
OF4 Appropriate development processes 0.519
PF2 Skilled and sufficient vendor 0.513
PF4 Top management commitment 0.505
OF5 Effective monitoring and control 0.494
TF2 Modularity 0.452
TF8 Latest technology 0.433

TF6 Functionality 0.425
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TF5 Vendor support 0.345
PF1 Configuration management 0.331
TF4 Flexibility 0.315
TF9 Good performance 0.299
TF1 Organizational Fit 0.261
TF7 Customization/ parameterization 0.256
PF5 User involvement 0.171

5. Conclusions

The main objective of this research is to comparisetween Classical Statistical Method and Fuzzgid.o
for Ranking Critical Success Factors of ImplementEtRP in Iranian, Kalleh Food Products Company. The
results indicate that there are differences betwidenresponses of the two methods. The results were
presented to managers and specialists in the gapuland external consultants, the majority agrted
phased approach is more correctly answer the Chdsslethod. Based on the ranked factors can be
suggestions presented for successful implementatfoRRP system that technological factors, adequate
education and counselling to users, Select aptgpsoftware package compatible with organizatioealds,

for people factors, increasing acceptance of @iticby directors and employees, managers to emithace
challenges and changes in the organization, comptgaders to support the changes in employeedgstand

for organizational factors, being specialists ire tHiscipline of their actual position, recognizirige
importance of learning for all employees, perforoebased incentive system created good and tHg, fair
open institutional environment for the people destian.
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