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enterprises (SMEs) are opting for ERP implementation. In Indian SME sector, the adoption of
ERP is rapidly increasing. Literature shows many instances where organizations, even after

8 January 2011 implementing such novel information systems like ERP, are unable to derive the benefits of

integration. It is, therefore, not surprising that implementation of enterprise information systems
Keywords: in general is quite difficult due to their size, scope and complexity. Therefore, there is a need to
ERP implementation identify some issues that would lead to positive outcome for the implementation of ERP
SME systems in the context of Indian SME sector. This paper thus attempts to identify and to
India prioritize the factors influencing proper implementation of ERP systems in a business

Factor analysis

MSME organization particularly for Indian small and medium businesses (SMBs). The research

presented here is specifically targeted the Indian SMEs, which have already completed the
process of implementing ERP system.

© 2011 Growing Science Ltd. All rights reserved.

1. Introduction

Enterprise Resource Planning (ERP) systems have emerged as the centre of successful information
management system and are considered as the backbone of organizations. Today, organizations of
any magnitude have implemented or in the process of implementing ERP systems in order to remain
competitive in this global business scenario. ERP can be regarded as highly integrated management
information system having the capability to manage all aspects of business operations of
organizations, which include production, manufacturing, sales, accounting, customer service, etc.
ERP are increasingly becoming accepted platform for the small and medium scale industrial sectors
and it is viewed as one of the ways to achieve competitive advantage and to reengineer business
process (Gable & Stewart, 1999). To achieve synergy across product lines, these businesses must
implement a set of standard business applications and consistent data definitions across all business
units. ERP packages are extremely useful for integrating a global company and for providing a
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“common language” throughout the organizations. Over the past few years, global economic
downturn has put some spotlight on many business organizations of any magnitude. Indian small and
medium business were also affected with such scenario. However, the large establishments have
attempted to tackle in their own way and it is the small and the medium scale enterprises (SME) that
are showing their huge potential growth.

Indian SMEs contribute well above 60% of country’s gross domestic product (GDP) and, because of
its potential growth ERP, vendors are moving their attention towards small and medium business
(SMB) by offering customized and cheaper solutions from both the organizational and technological
point of view (Chen, 2001). SME creates the largest employment opportunities for the Indian
populace. India’s SME sector is a vibrant, dynamic, flexible and productive entity, containing as
many as 12 million units and employing around 30 million people. At the time of removal of
quantitative restrictions under WTO in 2001, it was widely feared that the sector would collapse
under the onslaught of global products. On the contrary, the sector quickly adapted and restructured
itself to face the competition head-on. It embraced high technology, accepted norms of quality and
competitiveness and continued to expand faster than the rest of the industrial economy.

A vast majority of small and medium scale organizations have some significant constraints in their
resources. While Indian SMEs overlook the benefits of integrating ERP systems stating that such
ERP software are beyond their budgets as the reason, but there is no doubt that the implementation of
ERP software can improve the company’s performance as well. The awareness of implementing
enterprise business application (i.e. ERP) among SMEs is less than 35%, as compared to over 80%
for large organizations as per survey conducted by International Data Corporation (IDC). The critical
influencing business drivers for SME segment will be to increase the overall business efficiency, to
increase the capital and labor productivity and to reduce the fixed and variable cost. Research and
survey by leading IT vendors clearly points out that the need for technology solutions is not only
confined to Tier 1 cities in India but also business organizations operating from Tier 1l and Tier 1lI
cities also need ERP solutions as well. As all ERP vendors are focusing on this market, the Indian
SME segment will have many alternatives to choose any one out of such high competitive price.

It has been found from the outcome of several researches that the implementation of ERP systems is
more complex and expensive task for small organizations (Mabert et al, 2001; Koh & Simpson,
2007). Literature shows many instances where companies, in spite of spending huge amount of
money, are not able to derive any benefits out of it. A number of publications have highlighted the
problems and frustrations that the companies had to go through while implementing such information
system. A study by Aberdeen group finds SMEs are focusing on growth strategies and service to
customers, sometimes balancing between the two, but more often, they are focusing exclusively on
one or other. As organizations grow in their sizes and improve performance, they are more likely to
invest in an ERP system that will grow with them. However, growth cannot come at the expense of
customer service. So, Micro-small and medium scale enterprises (MSME) tend to operate in
distributed environment and hence seek help from enterprise business applications (e.g. ERP in
particular) in order to streamline and integrate business operations. As cases of ERP failures have
increased, many studies try to identify the factors for Indian small and medium scale enterprises that
could lead to successful implementation process of ERP. The research presented here is specifically
targeted for Indian SMBs which have already completed the process of implementing ERP systems.
The aim is to capture the experiences of the people involved in the process of implementation and to
bring out the relevant factors.

2. Literature Review

The following summarizes the review literature of ERP implementation issues of SMEs in the context
of developing countries.



R. Basu et al. / Management Science Letters 1 (2011) 91

Nau and Lau (2001) identified certain factors by analyzing selective articles for successful
implementation of ERP which are as: ERP team composition, support from top management,
business plan and vision, proper communication, project management, business and legacy systems,
S/W development, testing and troubleshooting, effective decision making, effective training.

Muscatello (2002) surveyed the essential factors for the implementation of ERP: Business-oriented
ERP strategy, leaders’ support, complete ERP plans, clear and stable project range, restructuring
business process before ERP taking effect, and training, proper ERP module, assessment of current
sub-system and hardware facilities, definite project target, performance evaluation system, and Full-
time project manager. Organizations of any magnitude select a package that is user friendly having
adequate scope for scalability and covering wide array of business processes.

The selections of ERP package always need to have proper and careful attention (Kraemmergaard &
Rose, 2002; Yusuf et al., 2004; Al-Mashari, 2003; Somers & Nelson, 2001, 2004). Several
researchers and practitioners analyzed and focused on the issues that contribute to successful
implementation of ERP (Ewusi-Mensah, 1997; Stapleton & Rezak, 2004; Weightman 2004;
Anexinet, 2006; Kimberling, 2006; Ibrahim et al., 2008; Jafari et al., 2006). Those issues are: support
from top management, proper education and training, proper project management, clear goals and
objectives, project champion, change management.

Jafari et al. (2006) carried a research for Malaysian SMEs and identified ten important issues for the
success of ERP implementation. These issues are commitment and support from higher management,
proper and clearly defined goals and objectives, effective communication, proper project
management, business process reengineering, data accuracy, suitability of hardware and software,
vendor support, user education and training and involvement of user in the process. Woo (2007)
carried out research for major Chinese organizations and reported six critical issues for the successful
implementation of ERP systems which are: Management commitment and support, proper
composition of project team, proper project management, business process change, effective
education and training, proper and effective communication. Upadhyay and Dan (2008), carried out
research study for Indian SME organizations where the researchers empirically assessed and, on the
basis of responses received from the respondents, identified certain issues that actually would lead to
the success of ERP implementation. The issues include properly defined goals and objectives,
adequate user training and education, competency in project implementation team, acceptance of
change brought about by implementation, proper assistance from vendor and role of external
consultant.

Upadhyay and Dan (2009) performed a similar research for Indian SME's and revealed that certain
critical factors could lead to positive implementation of ERP. The factors include top management
support, proper goals and objectives, user knowledge, project champion, project team competency,
improve work efficiency, scalability and scope and ERP importance. Noudoostbeni et al. (2009)
assessed important success factors and failure factors in Malaysian SME companies and tried to
recognize the most effective ones. From the research, the critical issues identified for successful
implementation are proper team composition and effective training of users. In addition, two issues
identified responsible for the failure of the implementation are poor project planning and
inappropriate training method. Poonam Garg. (2010) identified and validated the critical success
factors empirically for ensuring successful implementation of ERP packages in the context of retail
industry in India. The identified top management commitment, product selection, project
management, team composition and training and education as the most important issues.

3. Research Objective and Methodology

There are certain factors on the context of the implementation of ERP projects. This study attempts
the critical success factors that the organizations must focus on to be successful. Identifying the
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critical success factors is important and need careful attention. The issues allow firms to decide
whether they have the required capability to build the necessary requirements to meet them or not.

As we can observe from the previous literature survey, there are different issues for positive
implementation of ERP. The content validity of these constructs was tentatively established by
extensive review with top executives and other stakeholders. Some items were removed from the
construct if their removal results in an increase in the reliability estimates. By reviewing the existing
literature, we can identify 29 issues that lead to positive implementation of ERP in organizations.
Those few were found inapplicable to the context of ERP implementation in SME’s of India. Further
investigations from the previous research and from the questionnaire survey revealed that 17 most
important issues. The study of this paper also uses these factors for study of this paper and they are
summarized in Table 1.

Table 1

The important factors influencing ERP implementation

Top Management Support Scalability & scope Project sponsor

Properly defined goals & objectives ERP Importance Package Selection

User Knowledge Project Management Vendor Support

Project Champion User Training Prevailing IT Infrastructure
Cost of Project External Consultant ERP Team Composition
Improve work efficiency Interdepartmental Communication

3.1 Survey Methodology

The researchers identified those Indian organizations which have recently gone through the
implementation process of ERP system (any module, any vendor). All such organizations are SME in
nature. Invitations to participate in the survey requested responses from the implementers of
enterprise resource planning (ERP) systems and those who have already worked for Indian small and
medium scale enterprises (SMEs). The survey uses five point Likert level scale for each 17 items
where “1” means strongly disagree and “5” means strongly agree. These five item-scales were
empirically tested and validated.

Questionnaire survey method was selected following the previous study to evaluate the importance of
the success issues found from the review of literature. The researchers used postal survey
questionnaire as the research instrument. The questionnaire is focused on the importance of success
issues that clarified from the literature. It identifies the respondent’s perception of the importance of
the issues responsible for positive implementation of ERP systems. For each of these issues, a
number of elements or statements were formulated through the definition and description of each one
in the literature.

3.2 Data collection procedures

The target respondent in each organization was the chief information officer, IT managers, or any
other person responsible for the implementation of ERP systems. Overall, 104 responses were
obtained for analysis representing wide variety of industries.

4. Data analysis and results

In this research, the raw data was captured in a spread sheet software package. The spreadsheet was
then converted into statistical software package (SPSS vs.17). We performed factor analysis on
explanatory variables with the objective to determine the minimum number of factors that account for
the maximum variance in data. Confirmatory factor analysis is used to test how well the data fit into
the proposed measurement model (Hatcher, 1994). We applied principal component analysis (PCA)
with Varimax rotation. PCA is used in order to reduce the number of variables (Jolliffe, 2002). PCA
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is a mathematical procedure that transforms a number of possibly correlated variables into a smaller
number of uncorrelated variables. PCA gives loading for each combination of variables and loading
factors. Higher loadings mark a higher correlation between variable and factor. Thus, the factor can
be interpreted as underlying latent variables. In this study, we follow the Kaiser criterion (Kaiser,
1960), which suggests selection of those factors with Eigen values having values greater than 1. PCA
is a procedure, which is widely accepted in various applications of information systems domain and
also proved to be feasible in research method (Karimi et al., 1996; Chang & King, 2005). Table 2
summarizes the proportion of each factors variance explained by the other factors.

Initial communalities are the estimates of the variance in each variable accounted for all components
or factors. Extraction communalities are the estimates of the variance in each variable accounted for
by the factors (or components) in the factor solution. Smaller values indicate those variables, which
do not fit well with the factor solution, and we must eliminate them from the analysis.

Table 2

Communalities

Factors Initial Extraction
Top Management Support 1.000 7158
Goal &amp; Objective 1.000 .880
User Knowledge 1.000 .826
Project Champion 1.000 .864
Project Cost 1.000 157
Improve Work Efficiency 1.000 .708
Scalability &amp; Scope 1.000 .755
ERP Importance 1.000 .796
Project Management 1.000 821
User Training 1.000 .568
External consultant 1.000 .626
Interdepartmental Communication 1.000 .799
Sponsor 1.000 162
Package Selection 1.000 733
Vendor Support 1.000 .736
Prevailing IT Infrastructure 1.000 .694
ERP Team composition 1.000 .801

Extraction Method: Principal Component Analysis.

Table 3 presents the Eigen-values in decreasing order of magnitudes for all seventeen factors. Eigen
value gives the ratio of variation in the data explained by each factor to the variation in the data
explained by all the variables. In this study, we extracted 6 important factors as shown in Table 3.

Table 4 summarizes the results of the implementation of orthogonal rotation called VVarimax. Rotation
is a method, which simplifies the interpretation of factor analysis. Varimax is one of the most popular
orthogonal rotations, which aims to maximize the variance of squared loadings on a factor to produce
some high and low loadings for each factor (Kim & Mueller, 1978). Here the factors are rotated
among each other so that they are mutually orthogonal i.e. perpendicular in n dimensional plane.
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Table 3

Total Variance Explained

Initial Eigen Values Extraction sums of squared Rotation sums of squared
Component loadings loadings
Total % of  Cumulative Total % of  Cumulative Total % of  Cumulative
variance % variance % variance %

1 3.991 23.475 23.475 3.991 23.475 23.475 2.995 17.619 17.619

2 2.527 14.866 38.341 2.527 14.866 38.341 2.541 14.948 32.567

3 2.092 12.305 50.645 2.092 12.305 50.645 2.157 12.688 45,255

4 1.749 10.290 60.935 1.749 10.290 60.935 1.970 11.586 56.842

5 1.398 8.221 69.156 1.398 8.221 69.156 1.827 10.748 67.590

6 1.124 6.615 75.771 1.124 6.615 75.771 1.391 8.182 75.771
7 824  4.848 80.619
8 713 4.193 84.813
9 572  3.366 88.179
10 523  3.076 91.255
11 415 2.441 93.696
12 326 1.918 95.614
13 271 1.593 97.207
14 236 1.391 98.598
15 112 .658 99.256
16 .083 489 99.745
17 .043 .255 100.000

The rotation minimizes the number of variables having higher correlations on a factor. Since the
rotation is orthogonal, the resulting factors will be uncorrelated. We normally choose the factors
whose Eigen values are more than one. In the rotated factor, the variables with higher loading factor
are considered more important. Thus, according to the results of Table 3, six factors are chosen as the
most influencing items for ERP implementation including User knowledge, ERP importance,
Interdepartmental communication, Package selection, ERP Team composition, Project champion.
Fig. 1 shows the results of the analysis performed by SPSS vs. 17 software package.

Scree Plot

Eigenvalue
hi

1

T T T T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Component Number

Fig. 1. The results of Eigen values for 17 factors
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Factors Component
1 2 3 4 5 6

Top Management Support 287 .054 .664 .233 .327 .267
Goal &amp; Objective .856 -.041 223 183 -.232 -.088
User Knowledge .875 -.056 -.073 219 .035 -.039
Project Champion .003 .040 134 -.090 -.130 .905
Project Cost -434 .641 -.295 248 .078 -.061
Improve Work Efficiency 467 .597 .218 134 -.109 -.236
Scalability &amp; Scope 115 .011 .788 -.270 -.124 -.180
ERP Importance 120 .863 -.027 -.046 116 142
Project Management .120 414 157 -.260 -.040 194
User Training .554 .166 .183 .099 .030 434
External consultant -121 -.202 .269 .028 .705 -.029
Interdepartmental Communication .046 -.063 .832 .085 .046 301
Sponsor .037 .843 .016 .005 -.218 .047
Package Selection 277 .198 .037 779 -.095 -.003
Vendor Support .168 -.012 .068 .730 -.372 -174
Prevailing IT Infrastructure -177 -.130 -.207 .640 426 110
ERP Team composition .001 .094 -.122 -.191 .851 -.127

Extraction Method: Principal Component Analysis, Rotation Method: Varimax with Kaiser Normalization

Reliability analysis: In order to examine the reliability of the data we calculated Cronbach alpha. In
our study, Cronbach’s alpha was calculated as 0.681, which is well above the minimum required level
suggested by Hair et al. (1998), and this validates the reliability of our study.

Results: Component 1 represents Proper knowledge and experience of user in implementation,
Component 2 represents ERP importance, Component 3 represents Proper and effective
interdepartmental communication, Component 4 represents Proper selection of package, Component
5 represents ERP Team composition, and Component 6 represents Project champion. Table 5
summarizes the results of the ranked factors which influence ERP implementation, significantly.

Table 5

The priorities of six most influencing factors

Factors (Components) Factor Loadings Priority/Rank
User Knowledge .875 2
ERP importance .863 3
Interdepartmental communication .832 5
Package selection 779 6
ERP Team composition .851 4
Project champion 905 1

5. Discussion

The following presents a brief discussion on the prioritized factors in descending order.

5.1. Project Champion

The role of project champion is critical to derive consensus and oversee for the entire life cycle of the
implementation. The need to have project champion is a crucial factor for organizations of any
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magnitude who wish to implement ERP system, successfully. The project champion is the one who
must have the power to set goals and to introduce legitimate changes. Project Champion must have
the proper leadership quality (Mandal & Gunasekaran, 2003) and technical and managerial skills
(Kraemmergaard & Rose, 2002).

5.2. User Knowledge

The proper skills and knowledge are expected from the ERP users in an organization for successful
implementation process. The users must possess the advanced IT skills and knowledge.

5.3. ERP Importance

As per International Data Corporation (IDC), there is a good awareness of ERP system in large
organization sector but there are some smaller scale businesses and even medium scale enterprises
(MSME) which are also adopting ERP applications. According to the survey of IDC, the awareness
and importance of implementation of ERP in Indian SME’s is less than 35% as compared to more
than 80% for large organizations. The benefits that the organizations are enjoying after successful
implementation of ERP systems must be taken into consideration in order to elevate the importance
of this integrated package (i.e. ERP).

5.4. ERP Team composition

The composition of the ERP project team refers to the proper selection of the team members who
would be driving the ERP implementation. It has also been mentioned frequently in the literature that
there is a major need to put in place a solid, core implementation team comprised of organizations
people with good skills. Nah et al. (2003) also cited the need for the team to possess the necessary
skills to execute when conducting the planning phase of the implementation. Indian SME’s tend to
suffer because of dearth of skilled personnel toward information systems operation.

5.5. Interdepartmental Communication

Al-Mashari (2002), asserted that among other reasons that may affect the success of ERP
implementation in organizations of any magnitude, either positively or negatively is the capability to
manage the complexity of information flow. Organizations must have a detailed communication plan
and strategy which lead to positive outcome of the implementation process. Effective
interdepartmental communication is the one that makes everything run smoothly (Schwalbe, 2000). It
is much more crucial for organizations to control this or else will lead to coordination problems
(Horgan, 1997), and may lead to serious disruption in the implementation of ERP systems. It has also
been observed that from the Indian context, this issue poses serious problem, as the branch offices are
located in different regions of the country, where language of communication is different.

5.6. Package Selection

Proper selection of package is a crucial aspect that would lead to successful implementation of ERP
systems in organizations of any size. As far as the Indian SME is concerned, organizations select the
package, which is more users friendly and specifically addresses the business process requirements.
Thus, the selection of proper ERP package must be considered, significantly (Yusuf et al., 2004; Al-
Mashari et al., 2003; Somers and Nelson, 2001, 2004).

6. Conclusion

The interesting aspect of the present research is the focus on Indian small and medium scale
enterprises with the objective of identifying positive factors in implementing the ERP packages for
Indian organizations. This research provided a partial support to explain the reasons for the success in
implementing ERP projects for Indian SMEs as well as MSMEs as reported by various researchers.
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The investment in enterprise business applications remains the top priority for information
technology (IT) specially when the organizations need to meet regulatory compliance. Companies
spend around 20% - 35% of their implementation costs every year in maintaining the system. The
findings are important for any organization in small and medium scale sector for leveraging the
benefits of ERP systems. This research study attempted to highlight the important issues while
implementing the ERP system in organization in order to run smoothly and successfully. It is evident
from the published literature as well as from the researchers’ point of view that organizations even
after spending huge amount of costs in implementing the ERP applications are unable to derive the
true benefits of such integration. Based on the responses received from the respondents, we found six
major factors for ensuring successful implementation of ERP. The researchers in this study believe
that the outcome of the results would help the managers and other people who are directly involve in
the implementation process. Even the ERP vendors can take input from this study in their
implementation approach while targeting SME’s.

Beyond the presented results, there may be other factors that need to be explored. In the present
economic situation, other issues that can have significant impact on the decision of SME’s regarding
the purchase and the implementation of an appropriate and suitable ERP package must be explored.
Further to this, there is also a scope to enhance this study by taking different organizations into
account and by increasing the number of respondents.
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