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ABSTRACT

In India, majority of companies have had nothing but disaster
with ERP implementation projects. Much has been written on
implementation of Enterprise Resource Planning (ERP)
system in organizations of various sizes. Implementing an
ERP system is a difficult and high cost proposition as it places
tremendous demands on organization’s resources and time.
Very few studies have scientifically developed and tested
constructs that represents critical success factors for ERP
implementation projects. Global competition and economic
liberalization are creating opportunities and posing challenges
in front of the Indian Industries. In this paper, we discover and
classify critical success factors for ERP implementation in
Indian Small & Medium size Enterprises (SMESs), presents a
pilot study aim at developing an instrument for ERP in Indian
small & medium scale Enterprises (SME’s). An extensive
literature review was carried out for identification of various
attributes which grouped in various critical success factors
(CSF’s). The instrument consisting of 23 variables was
identified after literature review. A 24 item questionnaire was
developed from the relevant literature and distributed to 863
SME’s. Data from 219 SMEs were collected for the
measurement of effectiveness of these critical success factors.
Through the study, four factors were identified that attempts
to explain 84.203 % of variances that impact ERP
Implementation. The factors are found to be reliable and
valid. We believe that the comprehension of these factors will
deepen the understanding of ERP implementation and will
help to avoid implementation mistakes, thereby increasing the
rate of success.
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1. INTRODUCTION

Small and medium sized enterprises (SME’s) are of critical
importance to many economics as well as industrial
development of the country. While SME’s are integral part of
these economics, they also face numerous challenges in
implementing technologies such as Enterprise resource
Planning (ERP) systems, including a lack of human &
financial resources to support such initiatives [29].
Technology has had a major impact on every organization.
Whether it is a small or large organization, being competitive
is the key to success. Issue in dealing with a new ERP system
is not solely technology, but it involves high degree of
planning and commitment too. SMEs face many of the same
competitive problems as larger organizations, but have limited
resources, experience & staffing skills. Like many other
technological advances, ERP systems were initially
implemented mostly at large organizations. Their relative
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absence from SMS’s has probably been the main reason for
the research focus on large companies. More recently,
however, vendors began to provide SME-specific ERP’s. ERP
adoption at SME’s has been catching up with large companies
[27].

The organizations which have successfully implemented the
ERP systems are reaping the benefits of having integrating
working environment, standardized processes and operational
benefits to the organization. Not all ERP implementation have
been successful. Some of the reasons of improper
implementation of ERP cited in the literature are lack of
support of top management, resistance from employees, poor
selection of ERP software and vendor etc. Most of the studies
have used case studies to conclude their findings and very few
have used the empirical to study the ERP. The objective of
this paper is to develop an instrument for measuring ERP
implementation critical success factors. In this paper, first, we
review the literature mainly to identify ERP critical success
factors (CSF’s) in general organizations. Next, we describe
the data collection, then we present and discuss the factors
that emerged and finally, we present the study contribution
and conclusion. The study reveals that about 84.203 % of the
variances in ERP implementation were explained by the
critical factors identified in the study.

2. LITERATURE REVIEW

Extensive literature review was carried out for identification
of various attributes of ERP which were grouped into the
critical success factors (CSF’s). Critical success factors have
been used significantly to present or identify a few key factors
that organizations should focus on to be successful. As a
definition, critical success factors refer to “the limited number
of areas in which satisfactory results will ensure successful
competitive performance for the individual, department or
organization”. Table 1 presents a list of variables selected by
author from the literature review.
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Table 1: List of variables selected from review.

1. Top management support 2. Project team competence
3. Interdepartmental cooperation 4. Clear goal and objectives
5. Project Management 6. Interdepartmental
Communication
7.  Appropriate management of |8.  Project champion
expectations
9. Vendor support 10. Careful package
selection
11. Data analysis and conversion |12. Dedicated resources
13. Steering committee 14. User Training
15. Education on new business|16. BPR ( Business process
processes re-engineering)
17.  Minimal customization 18.  Architecture choices
19. Managing Cultural Change |20. Change management
21.  Vendor partnership 22. Vendor tools
23.  Use of consultants

3. RESEARCH METHODOLOGY

This research was a cross sectional field study that involved
the use of survey methodology to obtain data from small &
medium scale industries across a variety of production
environments. A model was developed to include key variables
and their relationships in the implementation of ERP system. A
questionnaire was developed to collect data from Indian
SMEs, for testing these relationships. The survey was
implemented using a mixed — mode method wherein postal
mail procedures were mixed with email delivery.

4. DEVELOPMENT OF RESEARCH
MODEL

Research is a systematized effort to gain new knowledge and
to gain knowledge, data is required. From the collected data’s,
models are developed. Development of model is not a simple
process. Most of the instruments were developed in the social
science by the psychologists. General psychological principles
were used to develop the research instrument for this study.
Figure 1 shows the instrument development process [42].

5. IDENTIFICATION AND FINAL
SELECTION OF CRITICAL SUCCESS

Factors are the areas where organizations have to focus on to
gain the profit. Critical success factors, which are important
and essential for successful implementation of any
management system in an organization to gain the profit. The
variables are collected from the extensive literature review.
Which are then group into the different factors by carrying out
the factor analysis. These are the critical success factors which
help management to obtain better understanding of enterprise
resource planning (ERP) and allow researchers to proceed
with the task of developing and testing theories. In our study,
total 23 variables were identified through the extensive
literature review. These attributes help management to
identify those areas where improvement can be made. The
identified variables are listed in section 2 (literature review).
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6. SURVEY METHODOLOGY

Invitations to participate in the survey requested responses
from implementers of ERP packages who have basically
worked for small & medium scale enterprises based in India
and have been associated with the implementation process for
their respective organization. Questionnaire survey method
was selected and used five point multi-items, liker-type scales

| LITERATURE REVIEW |

A 4
IDENTIFICATION OF CRITICAL FACTORS
OF ERP
\ 4
INITIAL SELECTION OF SPECIFIC ERP ITEMS
TO REPRESENT & MEASURE EACH FACTOR
A 4
PRETEST OF THE
MEASUREMENT ITEMS
\ 4
REFINEMENT OF THE ITEMS AND
FINALIZATION OF THE QUESTIONNAIRE
A\ 4
DATA COLLECTION A
<
- A
ARE ITEMS REPRESENTING Delete items that
will Improve
EACH ERP FACTOR INTERNALLY CONSISTENT ? Internal
Consistency
&THE ASSIGNMENT OF ITEMS TO ER Delete items that
SCALE PROPER? will Improve
Internal —
Consistency
ARE MEASURES (SCALE N
VALID? I

| INSTRUMENT |

Fig. 1 The Instrument Development Process
(Source : Saraph et al, 1989).

for each item where ‘1’ meant ‘not important’, ‘2° meant
‘somewhat important,, ‘3’ meant “neutral’, ‘4’ meant

‘important’ and ‘5’ meant ‘most important’. The questionnaire
is focused on the importance of CSF’s that clarified from
literature review. It identifies the respondents perception of
the importance of CSF’s in the ERP implementation process.
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7. ANALYSIS

An analysis is conducted to defect weaknesses in design and
instrumentation and to provide proxy data for selection of a
probability data. By carrying out the extensive literature
review total 23 variables were framed in the research
instrument (questionnaire). The main objective of this study is
to identify the current ERP scenario in small and medium
scale enterprise. Accordingly, to draw meaningful conclusion,
sample frame & sample size were decided based on review.
Sample frame consist of the all type of small and medium
scale enterprises. The questionnaire was sent to 863
organizations & 219 usable surveys were received making the
response rate to be around 25.37%. The respondents came
from manufacturing, financial services, healthcare, Insurance,
process  oriented, unit oriented, public  service,
telecommunication, utility & a variety of other industries.

7.1 Reliability of Instrument

Reliability is one of the most critical elements in assessing the
quality of the construct measures [15], and it is necessary
condition for scale validity. A statistically reliable scale
provides consistent and stable measures of a construct. There
are four methods to measure the reliability of empirical model
out of these four, internal consistency method is easy and
works effectively in the field studies.

The internal consistency of a set of measurement variables is
to the degree to which items in the set are homogeneous.
Internal consistency can be estimated using reliability
coefficient such as Cronbach’s alpha [18]. With the objective
of establishing the reliability of the data collected and that of
the study. Cronbach’s alpha of tha data pertaining to the
factors was calculated. Nunnally (1971) suggests that a
Cronbach’s alpha value larger than 0.7 suggests good internal
consistency. The overall Cronbach’s alpha for independent
variable was found to be 0.968 indicates that the developed
model was found to be reliable. Table 2 shows the reliability
statistics of input variables, whereas Table 3 shows the
reliability for four critical Success factors.

Table 2: Reliability Statistics (Input Variables)
Reliability Statistics

Cronbach's Cro%ﬁgﬁzgrﬁzﬂaliﬁzd on N of Items
Alpha
.968 .967 23

Table 3: Internal Consistency - Reliability for four Critical
Success Factors (Input Factors)

Sr. Factor Name Cronbach | No. of
No Alpha Items
1 | Approach 0.982 7
Culture, Communication
2 & Support 0.957 6
3 Project Management 0.957 5
4 Vision, Scope, Goal & 0.904 5
Infrastructure

7.2 Descriptive Statistics for Variables

The primary data analysis involved the use of descriptive
statistical tools such as mean and standard deviation. These
measures were utilized to know the data quality. The mean
and standard deviation associated with each scale used to
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measure the critical success factors facilitating ERP system
deployment are shown in table 4. All the 23 variables showing
minimum mean valve of 3.85 & a maximum mean valve of
4.3973, which means that most of the mean values are more
than 4 and others are nearer to 4. It shows the perception of
Indian small & medium ERP firms towards these 23 factors
that means these factors were critical for the successful ERP
implementation.

Table 4: Descriptive Statistics of Responses of CSFs.

Descriptive Statistics
Std.
N Mean | Deviation
Top Management Support 219| 4.3973 71817
Interdepartmental 219 | 4.2694 .82146
Cooperation
Project Team Competence 219 | 4.2009 .78155
Interdepartmental 219 4.19 .866
Communication
Vendor Support 219 4.17 .869
Clear Goal & Objectives 219 4.08 .829
Architecture Choices 219 4.05 .983
Appropriate Management 219 4.04 .809
Of Expectations
Project Management 219 4.04 .834
Education On Business 219 4.03 .945
Processes
Managing Cultural Change 219 4.03 .976
BPR (Business Process Re- 219 4.00 .843
engineering)
Use Of Consultants 219 4.00 1.062
User Training 219 4.00 .995
Data Analysis & 219 4.00 .875
Conversion
Vendor Tools 219 3.98 1.053
Minimal Customization 219 3.98 1.040
Project Champion 219 3.97 .818
Change Management 219 3.97 1.053
Careful Package Selection 219 3.92 .869
Steering Committee 219 3.90 .886
Dedicated Resources 219 3.89 .897
Vendor Partnership 219 3.85 975
Valid N (listwise) 219

7.3 Factor Analysis

An exploratory factor analysis was conducted on the different
measures to purify the model. Factor analysis is most
frequently used to identify a small number of factors, which
may be used to represent relationship among sets of
interrelated variables. Factor analysis is frequently used to
develop questionnaires. In this study, factor extraction
principal components method was used with original 23
independent variables.

The first step is to decide which factors you wish to retain in
the analysis. The common sense criterion for retaining factors
is that each retains factors must have some sort of face
validity or theoretical validity. The SPSS V 18 default is to
keep any factor with an Eigen value larger than 1.0. If a
factor less than 1.0, it explains less variance than an original
variables and usually for only a few of the factors will the
Eigen value be larger than 1.0 there are other criteria for
selection such as Scree plot or conceptual reasons that may be
used. The Scree plot sometimes used to select how many
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factors to rotate to a final solution. The traditional construct
for interpretation is that the Scree should be ignored and that
only factors on the steep portion of the graph should be
selected and rotated. We have selected 4 input factors
(independent) based on the observation of the Scree plot
(Fig 2). Also, the Eigen value of these variables are lower
than 0.4.

After factor extraction and the rotation, loading of the
variables in respective factor was noted down and the naming
was done. Table 3 shows the reliability of (internal
consistency) co- efficient of input factor which ranged from
0.904 to 0.982. Table 5 shows the rotated component matrix.

Scree Plot

12.5-

10.0-

Eigenvalue

T T T T T T T T T 1T T T T T T 1 T T T T T T T
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Component Number

Fig. 2 Scree Plot.

Table 5: Rotated Component Matrix for CSFs
(Independent Factors).

Rotated Component Matrix?
Component

1 2 3 4
18-Architecture Choices .836
23-Use Of Consultants .834
15-Education On New .832
Business Processes
14-User Training .824
22-Vendor tools .823
20-Change Management .820
17-Minimal Customization .812
3-Interdepartmental .887
Cooperation
1-Top Management Support .869
2-Project Team Competence .848
6-Interdepartmental .841
Communication
9-Vendor Support .840
19-Managing Cultural Change 793
8-Project Champion .874
11-Data Analysis & .872
Conversion
13-Steering Committee .854
5-Project Management 811
21-Vendor partnership 787
4-Clear Goal & Objectives .858
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7-Appropriate management .840
Of Expectations
16-BPR (Business Process .798
Re-engineering)
12-Dedicated Resources 547
10-Careful Package Selection 404 | 526
Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 6 iterations.

7.4 Interpretation of Output From the
Factor Analysis of CSFs or Factor

Naming
After factor analysis four factors were extracted this
explained total 84.203% of variances which were named as
shown in table 6 as per the variables content within that
component.

8 DETAILED ITEM ANALYSIS

This method is used to evaluate the assignment of variables to
scales as per Nunnally's method (1971). As per this method
variable should have high co-relation with the scale in which
the variable is placed than other scales. As seen in table 7, all
the variables have high co-relations with the scales to which
they had been assigned relative to all others. Therefore it was
concluded that all the variables in this instrument had been
correctly assigned to respective scale.

9. VALIDITY

The validity of a measure refers to the extent to which it
measures what is intended to be measured. There are two
different types of validity generally considered.

A. Content Validity: Content validity  was
subjectively judged by the researchers [42] contents
of this instrument were selected based on the
extensive literature reviews and discussed with
experts and with recent literature regarding the
implementation of ERP system in SME'S. Thus we
said that this study have content validity.

B. Construct Validity: The construct validity of each
measure was evaluated by factor analyzing the
measurement items of each of the factors. A
measure has construct validity if it the theoretical
construct that it has design to measure. The factor
matrices (Table 8) showed that all the input factors
were unifactorial with Eigen values greater than the
accepted criteria of 1. The result of this study
indicated good construct validity for the developed
scales.
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Table 6: Interpretation of Output from the Factor Analysis of CSFs.

Categorization of CSFs in terms of TVE * List of CSFs for Indian SMEs RCMV *
Component
Component 1: Named as “Approach” 58.774 18-Architecture Choices .836
23-Use Of Consultants .834
15-Education On New Business Processes .832
14-User Training .824
22-Vendor tools .823
20-Change Management .820
17-Minimal Customization .812
Component 2: Named as “Culture, 11.572 3-Interdepartmental Cooperation .887
Communication & Support ” 1-Top Management Support .869
2-Project Team Competence .848
6-Interdepartmental Communication .841
9-Vendor Support .840
19-Managing Cultural Change 793
Component 3: Named as “Project Management 7.814 | 8-Project Champion 874
»” 11-Data Analysis & Conversion .872
13-Steering Committee .854
5-Project Management 811
21-Vendor partnership 787
Component 4: Named as “Vision, Scope, Goal 6.043 4-Clear Goal & Objectives .858
& Infrastructure ” 7-Appropriate management Of
Expectations .840
16-BPR (Business Process Re-engineering) .798
12-Dedicated Resources 547
10-Careful Package Selection .526

*TVE — Total Variances Explained

*RCMV - Rotated Component Matrix Value
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Table 7: Detail Factor Analysis.

Correlations
IN_SCORE1- | IN_SCORE2- Culture, IN_SCORE3- IN_SCORE4- Vision, Scope,
Approach Communication & Support |Project Management Goal & Infrastructure
18_Avrchitecture Choices 9427 555" 5107 6017
23_Use Of Consultants 962" 569" 555" 643"
éS_Educatlon On New Business 923" 298" 515" 506"
rocesses
14_User Training 936" 553" 494 629"
22_Vendor tools .934™ 523" 5217 629™
20_Change Management 935™ 528" 488" 638"
17_Minimal Customization 920" 542" 492" 6347
3_Interdepartmental Cooperation 548" .884™ 3307 4427
1_Top Management Support 4317 .849™ 268" 4017
2_Project Team Competence 535" 872" 3317 469"
6_Interdepartmental Communication 596" 883" 3727 4717
9 Vendor Support 577 885 368" 415"
19_Managing Cultural Change .600™ 863" 392" 4727
8_Project Champion 5227 4237 5517
11_Data Analysis & Conversion 544" 406" 537"
13_Steering Committee 514" 364" 496"
5_Project Management 575" 4417 551"
21_Vendor partnership 5727 4617 506"
4 Clear Goal & Objectives 598" 428" 442
7_Appropriate management Of 571 205" 14"
Expectations
16__BPR_(Busmess Process Re- 580 461" 484"
engineering)
12_Dedicated Resources 542" 3777 446"
10_Careful Package Selection 561" 368" 522"
**_Correlation is significant at the 0.01 level (2-tailed).

10. FUTURE SCOPE OF THE IDEA

The author identifies several research directions for the area
of ERP research to which this paper is concerned. With
respect to future research, a number of different approaches
could be considered. Within sector case studies could be
used to highlight the critical success factors faced by
particular sector. Cross-sector case studies could be used to
validate these conclusions as well as to elucidate differences
among sectors. Specific industries or organizational sizes
might have different organizational characteristics and
business requirements for ERP systems and this create a
robust research framework and model which may be useful
for understanding the critical success factors for the
successful ERP implementation and adoption at Indian
SMEs. A more in-depth study with multiple cases for
consideration could be adopted in order to check whether the
CSFs that were identified in this study actually are consistent
with what is actually occurring in other country’s SMEs
environment or not. Following this, an international
comparison between CSFs for the ERP implementation at
the Indian SMEs could be compared with overseas SMEs.

11. CONCLUSION

Implementing an enterprise resource planning requires a wide
range of knowledge. Indian SMEs are the backbone of the
economy and are today faced with global competition due to
LPG (Liberalization, Globalization and Privatizations).
Therefore it becomes imperative to look for means of
responding to the dynamic markets of growth. Many Indian
SMEs do not achieve success in their ERP implementation
projects. The aim of this research was to explore the possible
CSFs for ERP implementation at Indian SMEs. Previous
research on the subject matter was thoroughly explored to
form a solid basis for the study.

This study used a theory driven approach to field-test an ERP
system implementation model in the Indian ERP market. The
results of this research study contribute to the understanding
of CSFs for the successful ERP implementation at Indian
SMEs. It provide models that can serve as both a framework
for practitioners to understand contribution of Critical factors
in ERP implementation at Indian SMEs and an avenue to
identify and manage ERP customizations for Indian SMEs.
Subsequent studies could, for instance, extend the findings to
a different context or can examine the issue at a more detailed
level. The survey (supported by a comprehensive literature
review of the large enterprise) identified twenty three critical
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success factors for the ERP implementation at Indian SMEs.
Many surveys have been developed without sound theoretical
background. This study identifies the important factors by
comparing the mean values of factors. This information may
help Indian SMEs to reduce tremendous ERP implementation
risks so that they may have more chances to improve their
business value with the success of EPR implementation. Such
practical implications can be applied to most of the Indian
SMEs for a better understanding about the factors that may
lead to the success of ERP implementation. This approach
should be valuable information for decision makers of Indian
SMEs before or during their ERP implementation.

The main basic contributions of this paper are the definition of
new constructs associated with the ERP implementation and
the development of new multi-item measurement scales for
measuring these constructs. The model which proposed was
evaluated empirically and was found to be of acceptable
reliability and validity. By factor analysis, four critical success
factors were identified and they are Approach, Culture,
Communication & Support, Project Management & Vision,
Scope, Goal & Infrastructure which covers total 23 variables
contributing 84.203% of total variances. These 4 CSF’s helps
management in implementing ERP system in their
organization.
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