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In the previous information systems, processes cannot
communicate effectively with each other, owing to many
databases and conversion of data from one system to
another was expensive. ERP systems was found to be a
solution to these problems as they are configurable
information system packages that integrate several
business functions into a single system with a shared
database. But proper implementation of ERP systems is
always a major issue because it affects the organizational
performance. This research paper focuses on
understanding the effect of different resources during
ERP implementation on Organizational process.
Structural Equation Modeling through PLS software was
used for the analysis. The study found that all the
resources namely project management resources, software
resources, hardware resources and database resources
during ERP implementation affects the internal process of
an organization.
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INTRODUCTION

According to Colmenares (2008), “Enterprise-wide
system has become a format for producing full
organization integration by inclusion of all
functional areas”. Palaniswamy and Frank (2002)
based on an exploratory study also stated that, prior
to implementation of ERP, many firms faced
problems in using the available information because
of the incompatibility among the various computer
hardware and software systems. Davenport (2000)
also asserts that advances in IT and the plethora of
mergers and acquisitions in the 1980s and 1990s
created a global economy and since in the previous
systems, processes cannot communicate effectively
with each other, owing to many databases and
conversion of data from one system to another was
expensive, companies increasingly started investing
in ERP systems.

Robey et al. (2002) says, “ERP systems are integrated
cross-functional systems containing selectable
software modules that address a wide range of
operational activities in the firm, such as accounting
and finance, human resources, manufacturing, sales,
and distribution”. “ERP systems consist of a
software package that uses database technology to
control and integrate all the information related to a
company's business including customers, suppliers,
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products, employees, and financial data” defines
Falk (2005).

Three elements defining ERP are identified in
Akkermans et al. (2003), namely, a technical, a
functional, or a business perspective. From the
technical and functional perspectives, material
requirements planning (MRP), manufacturing
resource planning (MRP II), and ERP represent the
development of methods and software tools for the
planning and controlling of resources for
manufacturing companies (Bergstro'm and Stehn,
2005). MRP systems could initially be used for
calculating material requirements and handling
orders, but were expanded to handle capacity
planning and scheduling (Umble et al., 2003). In the
business perspective, ERP can be viewed as a
business approach integrating strategic and
operational functions through the entire
organization.

According to Boykin and Martz (2004), ERP systems
forced the organization from a task-oriented
approach to the newer process view. Davenport
and Brooks (2004) emphasized that enterprise
systems are main drivers to apply a cross-functional
process management. According to Miller (2003),
the important elements of ERP are: one
comprehensive real-time database for reducing data
redundancy and better accuracy; integrated
business process and seamless transitions between
business transactions.

According to Ushasri (1999), “ERP solutions use
technology to address business issues, at the same
time striving to keep technology transparent for the
users. Users do not need to learn more about bits and
bytes but they need to know how operational and
long-term business issues could be effectively
addressed with technology, with a user-friendly
interface”. ERP systems are configurable
information system packages that integrate several
business functions into a single system with a shared
database. In the manufacturing industry, the supply
chain concept has been one model for improvements
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in efficiency. Supported by IT-based software
systems, holistic production philosophies such as
lean production and comprehensive planning
methods such as enterprise resource planning (ERP)
are used to manage parts of or the entire supply
chain (Crowley, 1998).

ERP is defined as asset of combination of software
programs based on business organization s need and
tying all the separate systems in one system, one
screen, so it ties the systems of human resources,
accountant, finance, inventory, production,
marketing, all in one system; facilitates the job's run,
raises the efficiency of employees, giving more
reliability, flexibility, saving time and effort of all the
people and managers who work in the organization.
It will be really a better way to run job in the
turbulence environment, also being ready for
receiving and development of the coming future, in
parallel with the development of information
technology which is also changing from time to time
(Karen,2007).

RATIONALE

ERP projects always contain a high level of risk and
uncertainty. The purchase of ERP software is a high-
expenditure activity that consumes a significant
portion of their capital budgets (Verville, Bernadas
and Halingten, 2005) and since ERP system are
profoundly complex pieces of software and costly
systems ( Al-Mashari et al., 2003; Luo and Strong,
2004, King and Burgess, 2006; Kumar et al., 2003,
Somers and Nelson, 2003, Hsu and Chen, 2004),
installing them requires large investments of time
and expertise ( King and Burgess, 2006).Hedman
and Borell (2004) explained that evaluating ERP
systems is an important tool for improving selection,
development, implementation and usage.
According to Uwizeyemungu and Raymond (2010)
also, the ex-post evaluation of ERP systems is
necessary not only tojustify the investments made in
these systems, but also and above all to better
manage the benefits sought by organizations from
these systems.
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Besides, Reviews by Esteves and Pastor (2001),
Jacobs and Bendoly (2003), Mpgller(2005),
Brynjolfsson and Yang (1996), Bharadwaj et
al.(2000), Poston and Grabski (2001), Esteves and
Bohorquez (2007) and Moon (2007) indicate that a
majority of ERP research focuses on ERP selection,
success factors, and the implementation phase, but
seldom on post- implementation impacts. This
highlights a critical research gap, as there is a great
need for continued improvement and assessment as
ERP use evolves over time. Laudon and Laudon
(2000) stressed on viewing ERP system from a
comprehensive perspective. Brynjolfsson and Hitt
(1998) observe that the IT payoffs are contingent;
therefore they encourage the research of factors that
leverage the impact of IT on firm performance.

An ERP project failure may threaten the existence of
an organization. A wrong ERP project selection
would either fail the project or weaken the system to
an adverse impact on company performance (Wei
and Wang, 2005). Therefore, it is critical for
organizations to have as much information as
possible prior to embarking on an ERP project and
require an evaluation of ERP. Thus, an extensive
study of research done with respect to ERP, pointsat
the scarcity of studies on ERP and its effect on
organizational performance in the post-
implementation stage. In India, the empirical studies
on the ERP are almost negligible and very few have
focused mainly on pre-implementation. To fill this
void, the present study is undertaken with an aim to
reassess possible benefits, which could further
clarify the myriad of factors affecting the ERP and
firm performance relationship.

LITERATURE REVIEW

Davenport (2000) proposed that implementing the
ERP systems bring many benefits for the
organization including reduction of cycle time,
promotion the flowing efficiency of information,
generating the financial information fast,
proceeding the e-business, and assistance in

4/ BUSINESS SCHOOL

é AMITY

70

development of new strategies. Brown (1997),
Gilbert (2000), Glover et al. (1999), Knorr (1999),
Rizzi and Zamboni (1999), Wah (2000), Davenport
(1998), Krumwiede and Jordan (2000), Kang et al.
(2008), Pan and Jang (2008) suggested that
implementing ERP systems provides many benefits
to organizations like integrating organizational
processes , reduce costs, procurement leverage,
provide accurate and timely globally integrated
information across the business partners, conversion
to year 20002 compliant software, managing e-
business, adaptability to re-configure the business
and improve effectiveness, firm performance,
decisionsupportand customer's satisfaction.

Most companies expect ERP to reduce their
operating costs, increase process efficiency, improve
customer responsiveness and provide integrated
decision information. They also want to standardize
processes and learn the best practices embedded in
ERP systems to ensure quality and predictability in
their global business interests by reducing cycle
times from order to delivery (Ross, 1999). ERP
systems are perceived to be a tool to tackle today's
increasing complexity, as they provide two major
benefits: a comprehensive and unified view of the
organization and a common database in which all
business transactions are recorded and stored
(Umble etal., 2003). Accordingly, some ERP vendors
used to boast the ability of their ERP to both improve
the operations of the company and to give it a
competitive edge (Bailey, 1999). Benefits of ERP
include ease of saving and receiving of data,
integration of processes, visibility of data, and
increase in overall enterprise operational activities
quality (Olhager and Selldin, 2003). Nicolaou and
Bhattacharya (2006) also opinioned that the factors
of the post-implementation review were important
and discussed that, using post-implementation
review resulted in improved differential
performance.

According to Shang (2000), companies expect
significant benefits, namely increased operational
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efficiency and competitiveness otherwise known as
defensive and offensive benefits (Nolan and
McFarlan, 2005). Gattiker and Goodhue (2002)
suggested four major categories of ERP benefits
including: better information flow across subunits
through standardization and integration of
activities, centralization of administrative activities,
lower maintenance costs of information systems and
greater ability to deploy new IS functionality, and
transformation from inefficient business processes
toward an accepted best of practice processes.

But, Adam and O'Doherty (2000) stated that
though ERP systems have beneficial effects, these
benefits are matched with high level of risk
because of complexities of ERP systems. Some
companies even abandon implementation of ERP
projects or achieve only some of the benefits
they aim (Martin and Cheung, 2005; Sammon and
Adam, 2004; Al-Mashariet al., 2003). King and
Burgess (2006) reported that many implementations
of ERP have been criticized regarding the time;
cost and disruption caused by the implementation
and sometimes limited benefits once the systems
become operational. Sammon and Adam (2005)
also reported that planning phase of an ERP
implementation project, the complexities of the
ERP market and complex implementation
caused high rates of failure in ERP project
implementation.

Karimi et al. (2007) has the opinion that ERP
implementation remains however one of the most
significant challenges for IS practitioners in the past
decade.  Implementation related publications
account for about one third of the articles reviewed
and is the more developed research as far as the
researchers related to ERP are concerned. Tsai et
al.(2005) and Lui and Chan(2008) also expressed
that though ERP system are used around the world
since many years, still there are many recent reports
saying about the complexity and the difficulties in
ERP implementation. This complexity arises mainly
because these systems integrate and process large
amounts of data.
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RESEARCH METHODOLOGY

The study is directed to companies that had already
implemented an ERP system. Specifically, the
survey was administered to employee of the
manufacturing companies who were involved in
implementation process and are now the end-users.
Three criteria guided the selection of the cases: (a) the
firm should be in manufacturing, (b) it must have
been using an ERP system for atleast 1 year, and (c) it
must have been using the system in at least two core
business processes.

Data was collected from 67 manufacturing
organizations that fulfilled the above criteria's and
the sample of the study constituted of 750
individuals working in these manufacturing
companies. Using non-probabilistic judgemental
sampling, a total of 900 surveys were collected, after
several follow-up e-mails and phone calls. The
reliability control has shown that 16.7 percent of
respondents were unreliable, as some questions
were left unattended. Moreover, in some cases, the
observed responses were artificially inflated as a
result of respondents' tendencies to respond in a
consistent manner. The sample of 750 respondents
was finalized with respect to the following

classifications:
Gender Male 547
Female 203
Age 20-35 198
36-50 422
51-65 130
Educational Qualification Graduate 221

Post Graduate 467

Diploma 62
Position in company Junior level 160
Middle level 485
Senior level 105
q BUSINESS SCHOOL
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Also, given that the phenomenon under study,
effects of ERP, is complex and that one requires a
deeper understanding of it in its actual context, a
qualitative methodology is more appropriate
(Bourlakis and Bourlakis, 2006). Hence, the focus of
this paper will be on the operational and intangible
gains resulting from ERP implementation (which
will be operationalised by many variables tested in
this study). The performance indicators chosen were
actually taken by the managers and ERP vendors
through the interviews, together with the literature
review.

PLS-Graph was used to test the hypothesized
relationships among the study variables. The choice
was motivated by several considerations. PLS is a
non-parametric estimation procedure (Wold, 1982).
Its conceptual core is an iterative combination of
principal components analysis relating measures to
constructs, and path analysis capturing the
structural model of constructs. The structural model
represents the direct and indirect causal
relationships among constructs. It can be used to
estimate models that use both reflective and
formative indicators, is more appropriate for
analyzing moderating effects because traditional
techniques cannot account for measurement error in
exogenous constructs (Fornell and Bookstein, 1982)
allows for modeling latent constructs under
conditions of non-normality, and is appropriate for
small to medium sample sizes (Chin, 1998a,1998b ;
Chin and Newsted, 1999).

RESULTS AND DISCUSSION

The model was designed to study the effect
of different components of ERP during
implementation phase on the changes caused by
ERP on organizational performance and
productivity. To assess the psychometric properties
of measurement model, individual item loadings,
internal consistency, convergent validity, and
discriminant validity were examined of the
reflective first-order factors (database, project
management, software and hardware resources).
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The loadings of the measurement items on
their respective factors were examined. Finally,
the model included the items whose loading
were above the threshold value on their respective
factor and were statistically significant at the
0.001 level, which provides support for convergent
validity (Figure 1). Two items (1 database resource
and 1 project management resource) were deleted
which include There was a difficulty in transferring
data from previous software and Task assignments
were well-defined during the ERP implementation.

The study assessed convergent validity by
examining composite reliability and average
variance extracted from the measures. Although
many studies have used 0.5 as the threshold
reliability of the measures, 0.7 is a recommended
value for a reliable construct (Chin, 1998a, 1998b).
For the reflective measures, rather than using
Cronbach's alpha, which represents a lower
bound estimate of internal consistency due to
its assumption of equal weightings of items,
a better estimate can be gained by using the
composite reliability measure (Chin and Gopal,
1995). As shown in Table 1, the internal
consistency of all reflective constructs clearly
exceeded 0.70, suggesting strong reliability.
For the average variance extracted by a measure, a
score of 0.4 indicates acceptability (Fornell
and Larcker, 1981). From the table it is clear that
AVE by all reflective measures (except Internal
Process) is more than 0.4, which is above the
acceptability value.

Table 1: Verification of Convergent Validity
AVE Composite Cronbachs
Reliability Alpha
Internal 0.297326 0.940943 0.935009
database 0.574053 0.728417 0.261031
hardware 0.683388 0.811902 0.536898
project mgmt 0.400127 0.868842 0.831775
software 0.45025 0.70868 0.402665
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Figure 1: Model Displaying Relationship Between Components of Implementation Phase and
Change Caused by ERP on Internal Processes after Removal of Some Items.

Finally, the study verified the discriminant validity
of the instrument by comparing the average variance
extracted (AVE) (Fornell and Larcker, 1981). It is
clear from the table 2 that the square root of the
average variance extracted for each construct is
greater than the levels of correlations with other
constructs. The results of the inter-construct
correlations also show that each construct shares
larger variance with its own measures than with
other measures.

Discriminant validity is also confirmed, when items
related to a particular factor have the highest load on
that factor and is higher than a difference of 0.2 on
the other factor in the cross loadings table. When we
look at the cross loadings table-3, we find that these
conditions holds good (some cases difference is
nearly equal to 0.2, whichis acceptable).

The PLS modeling approach involved two steps -
validating the measurement model and then fitting
the structural model. The former is accomplished
primarily by reliability and validity tests of the
measurement model, followed by a test of the
explanatory power of the overall model by assessing
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its explained variance, and the testing of the
individual hypotheses (structural model). The
model shows that the explanatory power is 96.1 %
which is considered excellent for the studies of this
nature. For testing the individual hypotheses, a
bootstrap re-sampling procedure was conducted
and coefficients were estimated.

H,: Project Management Resources during
implementation phase of ERP system does not have

Table 2 : Verification of Discriminant Validity

project
database | hardware | mgmt software
resources | resources | resources | resources

database
resources | 0.7549834

hardware
resources | 0.247158 | 0.8246211

project
mgmt
resources | 0.501847 | 0.648164 0.6324555

software
resources | 0.497841 |0.339519 0.573341 | 0.6708204
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an association with change caused by ERP system on
internal process.

Table 3: Cross Loadings Table

project
H,,: Hardware and Networking Resources during database | hardware | mgmt software
implementation phase of ERP system does not have resources | resources | resources | resources
an association with change caused by ERP system on dr 0.702563 | 0.116263 | 0.332984 | 0.354314
internal process.
dr2 0.809018 0.24735 0.422188 | 0.399005
H,,: Software Resources during implementation
.. hn2 0.211708 0.835494 0.515268 | 0.268148
phase of ERP system does not have an association
with change caused by ERP system on internal hnri 0.196658 0.817756 | 0.557555 | 0.293898
process. pmi | 0370604 | 039294 | 0.680922 | 0.363602
H,;: Database Resources during 1mplemen’FatTon omi0 | 0285621 0386529 | 0687419 | 0386836
phase of ERP system does not have an association
with change caused by ERP system in post pm2 0.336293 0.295305 | 0.601755 | 0.36342
implementation phase on internal process. pm3 | 0.183396 | 0348745 | 0564799 | 0.291131
All the hypothesis are rejected since the tabulated pmé 0175288 | 0482165 | 0.688254 | 0329858
value is more than 1.645, hence thereis arelationship
between ERP implementation phase and internal pmsS 0229991 0304276 |NCCCIELORN| 0291154
process of an organization. However, past research pmé6 0.297823 | 0.48378 0.606284 | 0.370857
overwhelmingly reports that the immediate after-
. . . pm7 0.312853 0.341128 0.541241 0.34159
effects of ERP implementations are fraught with
productivity and profitability problems (Davenport, pm8 0423584 | 0.536886 | 0.691404 | 0.487812
1998; Poston and Grabski, 2000, 2001; Hitt et al., 2002; pmo 05355034 | 0401487 0.640318 | 0.388097
Hunton et al., 2003; Nicolaou, 2004a, 2004b). These
are thought to be due to possibly severe systems &l 0.356938 | 0324116 | 0483097 (RS
integration problems, misalignment between sr2 0.34042 0.199394 | 0.340157 | 0.642198
people, processes and technology, and overall
. . sr3 0.309002 0.124475 0.303021 0.601592
change management issues during and shortly after
Table 4: Correlation between Different Components of
ERP in Implementation Phase and Internal Process of an Organization
Original Sample Standard Deviation | Standard Error T Statistics
Sample (0) | Mean (M) (STDEV) (STERR) (|O/STERR))
Database resources -> 0.058542 0.056996 0.027723 0.027723 2.111683
Internal
Hardware resources -> 0.185226 0.185044 0.038694 0.038694 4.786939
Internal
project mgmt resources -> 0.758551 0.755281 0.041244 0.041244 18.39191
Internal
software resources-> 0.096245 0.097623 0.031682 0.031682 3.037817
Internal
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the implementation process (Nicolaou, 2004a;
Murray and Coffin, 2001; Ross and Vitale, 2000; Scott
and Vessey, 2000; Soh etal., 2000).

Having clarity about ERP adoption vis-a® -vis
business vision positively impacts the overall
success of the software (Davenport, 2000; Deloitte
Consulting, 2000; Stefanou, 2001). According to
Oesterle et al. (2000), success or failure hinges on the
effective collaboration among the project teams, the
business knowledge of internal business experts and
the technical skills of outside IT consultants. On the
other hand, Sammon and Adam (2005) argue that
unsatisfactory success rates of ERP implementations
to date is not an indication of the failure of ERP as a
concept, it is the result of inadequate analysis of
business requirements in preparation for ERP
projects.

Our study found association between project
management resources and change in performance.
In accordance to our study, managers have reported
that one of the problems associated with
implementing packaged software is the
incompatibility of features with the organization's
information needs and business processes. To
achieve the greatest benefits provided by an ERP
system, it is imperative that the business processes
are aligned with the ERP system. For mid-sized
organizations, the risks associated with
implementing ERP may be greater than those for
larger enterprises, not only because they lack the
critical human and technical capabilities of larger
organizations, but also because they have fewer
resources to rely on in case of disaster. However,
Sammon and Adam (2004) noted that high rates of
failure also exist in ERP project implementation due
to combined effect of inadequate organizational
analysis at the beginning of the project, the
complexities of ERP market and complex
implementation. Ferratt et al. (2006) investigated
more than 70 enterprise-resource-planning (ERP)
projects and found that greater success in

Amity Business Review
Vol. 18, No. 1, January - June, 2017

75

implementation is related to greater adoption of the
best practices.

Bergstrorm and Stehn (2005) survey results show a
general lack of real drivers for ERP implementation
and low awareness of the potential benefits and
strategic importance, indicating that ERP is not yet
regarded as a way of supporting and improving core
business strategies. Hence, it is not the
implementation of a software system that will yield
the major benefits. Rather, it is the change processes
aiming for organisation-wide improvements and the
ERP approach adoption that will contribute to
increased competitiveness.

The study indicated association between database
resources and effect of ERP on internal process of an
organization. However, in this context, it has often
been argued that the quality of data/informationis a
major determinant of ERP success (Yusuf etal., 2004;
Huang et al., 2004; Zhang et al., 2005; Gattiker and
Goodhue, 2005). Hence, companies should pay more
emphasis on the quality of data.

The study indicated that Software Resources
contribute to ERP system success. However, Umble
and Umble (2002) advocated the importance of
software capabilities. They found that if the software
capabilities and needs are mismatched with a
company's business processes, this can lead the ERP
implementation to failure.

The results indicated that hardware and
networking resource were associated with changes
caused by ERP system on internal performance
of the organization. Hence, the vendors should
make sure that adequate infrastructure is
planned for in a way that it becomes reliably
available well in time (both for the pre-
implementation and the post-implementation
stages). They should ensure network support,
deploying of adequate server/ network, even
during the training/modelling phase and
introducing new PCs with latest configuration.
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CONCLUSIONS AND LIMITATIONS

Vendors are the individuals who are responsible for
the implementation of the software, and it is also
their responsibility to make sure that all the
resources are properly given complete focus. Since,
project management involves, clear outlining of the
milestones and critical paths along with the training
and human resource plan and creation of a steering
committee which includes top level management
from diversified business functions. There should be
an active monitoring of the status of milestones and
targets in order to check the progress of an ERP
project. Focus on building a teamwork environment
where team size spans across the entire
organization. ERP education should be carried out
across the organization about ERP success and
failure practices. Taking into account the most
important needs of the implementation; the overall
ERP architecture should be established well before
the deployment. To ease the process; rigorous and
sophisticated software testing should be performed.
Variety of test cases should be executed in order to
perform a rigorous system testing before the system
goes live. This includes performing simulation and
executing test cases to check the robustness of the
system. The ERP team should consist of “best and
brightest brains” in the organization. It should
include cross-functional expertise and a blend of
internal staff and the external consultants. The
amount of interaction between them makes the
contributing factor for the success of the project.
Communication among various functions/levels
and specifically between business and IT personnel
is another identified critical area. This requires a
communication plan to ensure that open
communication occurs within the entire
organization, including the shop-floor employees as
well as with suppliers and customers.

As this study was based on a self-administered
exploratory survey, where only closed ended
questions were used in the response sheet. This
restricted the ability of researcher to ask open-ended
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questions, which may have assisted in offering a
better understanding of effect of ERP on
organizational performance and productivity.
Managers may want an in-depth evaluation of ERP
system in their organization. A case-study method
might also have been adopted for an evaluation of
effect of ERP system on single organization. Similar
studies can also be carried on cross cultural domains
to explore cultural dissimilarities and to explore
whether effect of ERP system is consistent across
cultures or not and there by conducting study in
these areas, one can compare the results and look the
gap in order to further investigate the effect of ERP
system.
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