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ABSTRACT
The success of implementing Enterprise Resource Planning (ERP) system has substantial benefits to an
organization due to its large scale tangible and intangible benefits. However, the failure of ERP system
implementation is a considerable challenge since it poses significant intervention on internal stakeholders,
internal organization, business processes and technology. Though literature recognizes that these interventions bring about technological change during ERP implementation, hardly any article has conceptualized
these interventions in evaluating its performance. Drawing on the Process-Variance (PV) and Adapted Socio
Technical (AST) system perspectives, the objective of this article is to conceptualize the interventions through
socio-technical perspective and develop a comprehensive conceptual model to assess the success or failure of
ERP system implementation. The conceptual model, Process-Variance and Adapted SocioTechnical (PVAST)
proposed in this article will enable decision makers and practitioners to measure ERP project performance
at every stage of its life cycle in a coherent method and adopt corrective measures.
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INTRODUCTION
Information Systems (IS) of organizations have
evolved from disjointed business processes to
a boundary-less and cross functional structure
by transforming functional enterprises and

organizing their independent functions into
process value chains. ERP system software, an
Information Technology (IT) driven initiative
enables a value chain (Shehab, Sharp, Supramaniam & Spedding, 2004) based organization
structure by allowing seamless flow of real
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time information across functional processes
of the organization and empowering organizational stakeholders with precise decision
making (Arnold, 2006). External indicators
like globalization of markets and operations
(Gunasekaran, 2005) and competitive pressure;
internal indicators such as increasing costs in
inventory, administration and so forth, resulted
in Hammer & Stanton (1999) claiming that
organizations have to inevitably restructure into
process enterprises by strategically orienting
themselves in this manner to stay competitive.
ERP as an application software is distinguished
from other general software due to the tangible
and intangible benefits it can bring about by its
organizational impact. Therefore, organization
stakeholders can consider internal factors like
organizational context, stakeholders, culture,
processes and external factors like globalization, competitiveness and customer requirements for successful implementation of ERP.
Organizational change that occurs with ERP
project necessitates organization stakeholders
to implement ERP successfully and evaluate its
performance. ERP intervention requires managing change brought about by implementing
IS and the mutual interaction it has with the
organization’s socio technical context, which
is intertwined of technology, people (Davis
& Olson, 1985), organizational context and
processes (Uzoka, Abiola & Nyangeresi, 2008).
ERP systems are vendor developed software applications necessitating enormous
monetary investment by the organizations
for its implementation. Costs of ERP project
constitute a large amount (Janssens, Kusters,
& Heemstra, 2008) which many organizations
find difficult to estimate compared to the ERP
software itself. Symons (2006) claims organizations are under increasing pressure from
top management to demonstrate and improve
the business value of their investments made
for IT. The risk associated (Grant & Tu, 2005)
with the intervention of ERP system monetarily

as well as the organizational changes it brings
about, implies that practice of only post facto
performance evaluation in itself is inadequate.
Emphasizing importance of evaluating IS,
Beynon-Davies, Owens, & Williams (2004)
claim organizations need to evaluate the IS during the life cycle of the IS development process
and develop a framework to accommodate the
evaluation process during every stage of development. Though the author’s research question
is contextual to IS development, this question
is valid for ERP systems as well.
Contemporary literature categorizes ERP
implementation as either a process approach;
performance of the system is evaluated through
a series of phases or variance approach; identifies a priori Critical Success Factors (CSF)
essential for success of ERP project. ERP
implementation frameworks based on either
approach defeats the purpose of mitigating
risk because the former approach necessitates
rigour in evaluation as ERP project transitions
from antecedent to consequent phase. In the
latter perspective, a CSF based framework is
insufficient in addressing the performance of
ERP implementation in each phase and taking
appropriate corrective measures. The objective
of the research is to address this conceptual gap
in twofold: first, by developing an integrated
framework of process and variance perspectives to identify CSF for each phase of ERP
implementation and second, to categorize CSF
into four dimensions; internal stakeholders,
internal organization, business processes and
technology. This will give a better perspective
for stakeholders to take up corrective actions
at each phase of ERP implementation. This
research contributes to development of theory
to measure the performance of ERP system
implementation and develop associated concepts to evaluate the success or failure of ERP
project. Theory development in this article sets a
foundation for an empirical study with statement
of propositions which are relationships between
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units observed or approximated in the empirical
world, contains concepts, definitions (Bacharach; 1989; Kerlinger; 1988 Pawar; 2009) and
results in development of conceptual model.
Hence the following research questions arise:

BACKGROUND: A
COMPREHENSIVE STUDY
OF ERP IMPLEMENTATION
METHODS FROM A
CHANGE PERSPECTIVE

1.

Premise One - Process Approach
to ERP Implementation:
An Organizational
Change Perspective

2.

What theoretical perspectives can be deliberated upon to conceptualize the dimensions to evaluate ERP success or failure?
What can be these dimensions based on
socio technical organizational change
perspective, since ERP is a technological
intervention on the organization?

The article is organized as follows. The first
section sets forth the foundation and elucidates
the gaps in analysing ERP implementation by
comprehensively reviewing theoretical facets
of ERP implementation methods based on process, variance and sociotechnical perspectives.
Process perspective as pertinent to ERP projects
describes implementation from an organizational change standpoint, factor perspective lists
causal factors to be deliberated upon for ERP
project and sociotechnical perspective describes
ERP as an intervention on an organization
that causes synergy in the social and technical
endogenous environment. The subsequent section explains the merit of integrating process,
variance and sociotechnical perspectives to
develop an integrated conceptual framework
that assists in measuring the performance of
ERP system thereby reducing the risk associated
with ERP implementation. Then we delineate
the theoretical constructs and operationalize
them to state the propositions associated with
the study. The section that follows develops
the proposed PVAST model explaining its elements and discussing the model’s applications
for practitioners and organization’s decision
makers. Finally we draw up conclusions, state
the implications and explain the further scope
of this research.

ERP restructures organization as value chain
enabling information integration and the decision to implement such a technological artifact
brings in both tangible and intangible benefits.
This indicates the need to go beyond traditional
project management principles (Holland &
Light, 1999) as there is an inherent need to
reengineer the organizations business processes
which is accompanied by organizational change
on core elements of organization. Stewart, Milford, Jewels, Hunter and Hunter (2000) refer to
ERP as an intervention and change agent and
recommend that organizations have a planned
change management program that accommodates not only change of technology but also
business processes, personnel and organization
context to realize the benefits of ERP. Therefore
it will be practical to consider Kurt Lewin’s
(1952) three step change management process
model as it is profoundly used to theorize and
institutionalize change in organizations. “It is
a truly elegant and infinitely practical guide
to the host of complex and sometimes baffling issues inherent in the change process”
(Levasseur, 2001, pp. 71) where the change
process in this model consists of three stages;
first-unfreeze enables organizations to unlearn
legacy processes and systems being practiced
in the organization, second-transition is when
the enterprise adopts new work practices and
readies standards, systems and employees for
the change and finally-refreeze the organization adapts to the new changes brought about
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in the organization by freezing the new ways of
work and skills. Strong parallels can be drawn
between Kwon and Zmud’s (1987) stage model
for IS and Markus and Tanis’ (2000) emergent
process model for ERP implementation with
Lewin’s generic model for change to manage
technological intervention. Lewin’s model can
be used as a baseline and a practical guide to
evaluate the success of ERP, since as a system
it has to diffuse and evolve during the phases
of the project.

Mapping Change Models
Figure 1 summarizes Kwon and Zmud’s (1987)
stage model and Markus and Tanis’ (2000) ERP
emergent process model with Kurt Lewin’s
(1952) change model for ERP implementation. The two models are mapped to Lewin’s
(1952) three step change management model
to appreciate that IS implementation stage
models are based upon organizational change.
To assist organizations in the change process
(Hawking, Stein & Foster, 2004) it befits to
deliberate on a framework based on organizational change to successfully implement ERP.
Kwon and Zmud’s (1987) stage model for IT
implementation follows six stages: initiation,
adoption, adaptation, acceptance, routinization
and infusion. This IT implementation research

model is founded on Lewin’s (1952) change
model (Cooper & Zmud, 1990). The initiation
stage is related to unfreeze stage, adoption and
adaptation are linked to change stage and the
acceptance, routinization and infusion stages
are correlated to the refreeze stage in Lewin’s
change management model. This model was
applied to study implementation of Materials Requirement Planning (MRP) system by
Cooper and Zmud (1990). MRP systems are
specifically oriented towards the functional
view of organizations where organizational
changes were restricted to functional departments thereby being technically specific rather
than organizational specific and therefore did
not necessitate large scale process reengineering and change management. Markus and
Tanis’ (2000) model of ERP implementation
consists of four phases namely; chartering:
decisions regarding the business case and solution constraints; project: getting the system
and end users started; shakedown: stabilizing,
eliminating bugs, getting to normal operations;
onward and upward: systems, supporting users, get results, upgrading system extensions.
This model posits the necessary actions to be
deliberated by decision makers in each phase
of the ERP project where actions in each phase
are mentioned a priori.

Figure 1. Mapping ERP implementation process with other implementation process
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The above paragraphs illustrate IS implementation as an organizational change process
while associating it to Kurt Lewin’s change
management model. This is referred to as
process perspective and it helps us understand
how ERP implementation efforts have happened
and it therefore gives a moving picture about
how we got from time 1 to time 2 (Aladwani,
2001). Several researchers fragment the implementation process into a priori stages or phases
(Sabherwal & Robey, 1993). A synthesis of IS
literature illustrated in Table 1 indicates that
the number of stages or phases varies from
at least three to six. Hence process approach
seeks to understand outcomes by observing
how events occur over time and in ERP transitions, processes may be conceived as sequence
of events that occur over time (Boudreau &
Robey, 1999) and though these events begin in
a particular phase they may continue to overlap
one another while another stage begins (Janssens, Kusters, & Heemstra, 2008). Boudreau
and Robey (1999) affirm that an organization
implementing ERP at any moment in time is

influenced by conditions beyond its control
and can achieve motivated behavior by way of
plans and actions. As a result phase models are
limited because they portray only one possible
sequence of events through which all organizations are expected to progress. In the case of
ERP implementation, the organization cannot
risk the project by monitoring the success or
failure post facto.

Premise Two - Variance
Perspective to ERP
Implementation: Assessing
Change Perspective
through a Priori Factors
Literature points to majority of articles which
identify requisite conditions or factors a priori
to analyze the performance for successful ERP
implementation. CSF are widely used in the
information systems arena (Rockart, 1979) and
within the context of ERP implementation context CSF are defined as factors needed to ensure
a successful ERP project (Gibson, Holland, &

Table 1. Process perspective of ERP implementation
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Light, 1999; Parr & Shanks, 2000). An implicit
goal of variance research is to establish the conditions necessary to bring about an outcome (Van
de Ven & Poole, 2005) and is the focus of much
of the research published in IS literature (March
& Storey, 2008). Consequently, this article will
interchangeably use the terms variance or factor
perspective in the context of CSF. A review of
literature confirms that the conditions necessary
to evaluate the performance of ERP project are
listed by way of “a laundry list of causal factors” (Richmond, 1993, pp.117). A majority of
literature related ERP research is dedicated to
listing CSF (Farzaneh, Vanani, & Sohrabi, 2013;
Finney & Corbett 2007; Jarrar, Al-Mudimigh &
Zairi, 2000; Markus & Tanis, 2000; Motwani,
Subramanian, & Gopalakrishna, 2005; Nah,
Lau, & Kuang, 2001; Soja 2006; Somers &
Nelson, 2001; Toni & Klara, 2001; Zhang, Lee,
Zhang, & Banerjee, 2002). Kini and Basaviah
(2013) found CSF for large organizations and
Small and Medium Businesses (SMB) similar.
Somers and Nelson (2001) argue that organizations must learn to identify the critical
issues that affect the implementation process
and know when in the process to address
them effectively to ensure that the promised
benefits can be realized and potential failures
avoided. Rockart (1979) states that CSF are
limited number of areas in which satisfactory results will ensure successful competitive
performance for the individual, department or
organization. While CSF identified a priori
facilitates planning resources for successful
ERP implementation, it adopts a rather static
view, which limits its adequacy in explaining
the dynamics of the implementation process
(Aladwani, 2001) and it is unclear how these
CSF interrelate (Akkermans & van Helden,
2002), affirming this Esteves and Pastor (2001)
report there is practical evidence that CSF do
not have the same importance along the various
phases of a SAP [Systems, Applications, and
Products in Data Processing] implementation
project. This is emphasized by Nah, Lau, and
Kuang (2001) while developing a conceptual
model for successful ERP project by listing
eleven CSF across the phases of Markus and

Tanis’ model where they identified through an
exploratory study, CSF that influences ERP
implementation in various phases of ERP life
cycle. A cumulative list of CSF clustered for
each phase may not remain static over the life
cycle of all ERP projects and also claim that
organizations are influenced by exogenous
factors that are beyond its control (Markus &
Tanis, 2000). Tavana (2011) affirms this while
describing the significance of considering an
organization adapting to the ERP project through
change and system in-built flexibility, organizations are influenced by dynamic environment
and becomes essential to consider progressive
changes that occur during the life cycle of ERP
due to intervention of technology on people and
organization. Hence it may be appropriate if
CSF can be clustered into an integrated process
variance framework where we can cluster CSF
based on a model of organization that will enable the organization stakeholders identify and
consider a plan of action to implement ERP.

Premise Three - Sociotechnical
System Perspective to
ERP Implementation: A
Technological Intervention
for Organizational Change
Conceptualizing ERP project as an organizational intervention creating change we draw
Socio Technical (ST) system perspective to
identify and define key constructs to analyse
the performance of ERP system. ST system
perspective began with the purpose of improving the Quality of Work Life (QWL) of workers
on the production line (Mumford, 2006), the
theory gradually found its application in design
and implementation of new technologies (Dillon, 2000), clinical workplace (Wears & Berg,
2005), healthcare systems (Coiera, 2006) and
computer information systems (Palvia, Sharma
& Conrath, 2001). Recognizing significance of
technological change in organization Appelbaum (1997) points to technology as an intervention and appraises the ST system theory to
practitioners since this approach accommodates
both social and technical elements of organiza-
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tion whereas Mumford (2006) considers ST
system theory as a means for optimizing the
intelligence and skills of human beings. ERP
implementation is considered to rely on behavioural processes and actions (Al-Mudimigh,
Zairi, & Al-Mashari, 2001) hence ST system
can be a change perspective to examine interaction between social relationships of people with
their environment explicitly organization and
technical system using methods and materials.
ST system perspective is a synergy of social
and technical subsystems and offers a standpoint
to analyse performance of ERP implementation.
We draw upon Leavitt’s (1965) diamond model
of organizational change and uncertainty due
to its appeal and simplistic nature (Lyytinen,
Mathiassen & Ropponen, 1996) to describe
an organization as a social structure. Leavitt
(1965) categorizes an organization as four
distinct elements- task, actor, structure and
technology interdependent to each other. Task
refers to expected outcomes in terms of goals
and deliverables (Lyytinen, Mathiassen & Ropponen, 1998), structure implies a means of communication, systems of authority and systems
of work flow, actors refer to those participants
involved that carry out tasks and technology is
defined as any technical means, know-how and

tools to carry out tasks (Lyytinen, Mathiassen
& Ropponen, 1996). Grant and Mergen (1996)
applied modified Leavitt’s model to study the
relation between task, technology, organization
structure, people and an additional element of
communication within a large corporation to
reduce the cycle time of its products to keep up
with the competition. Their evaluation of other
organization frameworks reveals that Leavitt’s
ST system model was most appropriate since it
is simple and explicit to stakeholders from diverse background in the organization. Leavitt’s
model is as illustrated in Figure 2. Here each
element is interdependent on the other and any
change in one element causes effects on other
elements; in this case implementation of ERP
involves changing the organization’s technology component which automatically triggers
changes in other components of the organization
(Sarker, 2000).
To summarize, in premise one and two we
compare and contrast the process and variance
theoretical perspectives to explain why any one
of the perspectives used in isolation may not
serve the purpose of evaluating the performance
of ERP implementation from an organizational
change viewpoint. Since ERP is a technological intervention on the social structure of the

Figure 2. Leavitt’s diamond model for SocioTechnical change
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organization it may be appropriate to leverage
Leavitt’s model to evaluate ERP performance
through CSF. Integrating process-variance
perspective with ST system based on Leavitt’s
diamond model is an attempt to monitor ERP
performance and pinpoint areas where corrective actions need to be taken up during the ERP
life cycle. DiMaggio (1995) argued that “many
of the best theories are hybrids, combining the
best qualities” (p. 392) of these approaches.
This research article attempts to fulfil this gap
in the literature. The following section discusses
the research approach to evaluate performance
of ERP implementation by integrating process
and variance perspectives with ST system
perspective.

RESEARCH APPROACH
The article is an exploratory study to conceptualize the performance of ERP implementation from process, variance and ST system
perspectives. To review literature based on
these perspectives we adopted grounded theory
approach. According to Wolfswinkel, Furtmueller, and Wilderom (2011) grounded theory
approach enables to identify the key concepts
to surface, instead of being deductively derived
beforehand; the concepts emerge during the
analytical process of substantive inquiry. With
vast ERP implementation literature available
Allan (2003) recommends a form of content
analysis in grounded theory called coding to
conceptualise the underlying issues amongst
the ‘noise’ of the data. Key steps of this approach are: open coding- adopted to break
down the data into distinct units of meaning
called categories or concepts, axial codingused to appreciate concepts in terms of their
dynamic interrelationships which should form
the basis for the construction of the theory
and selective coding- adopted to identify and
develop relations between the main categories
(Goulding, 1999; Wolfswinkel, Furtmueller, &
Wilderom, 2011).

Integrated Conceptual Framework
to Evaluate ERP Performance
In this section, we detail and develop an initial
conceptual framework by integrating process
and variance (PV) perspectives with sociotechnical (ST) perspective as described in the above
premises. Literature review indicates that there
have been significant efforts to group factors
into dimensions and integrate under different
frameworks to get a better understanding to
analyse ERP implementation. Belassi and
Tukel’s (1996) empirical study to identify
the factors for success or failure of projects
highlights the significance of grouping factors
based on criteria such as project elements,
factors concerning project manager and team
members, organization elements and external
environmental elements to enable project
managers understand the relationship between
the grouped factors. Therefore, if CSF can
be organized into dimensions, it will enable
stakeholders to gain a better perspective of ERP
project. ERP literature attempts to list such dimensions, for example another empirical study
by Hanafizadeh and Ravasan (2011) chose to
assess the first stage of ERP project-called ERP
readiness assessment by leveraging McKinsey
7S framework by classifying the dimensions as
hard and soft elements where the framework can
be considered comprehensive and provides a
specific list of factors for each of the elements:
strategy, structure, systems, style, staff, skills
and shared values for the readiness phase of
ERP life cycle.
According to Sabherwal and Robey (1993)
either phases or CSF approach during ERP
project may not be conclusive to measure the
performance of ERP implementation and they
state that such a context as “cooking with a
list of ingredients but without the recipe” (p.
449). Figure 3 shows the integrated conceptual
framework proposed in this paper by integrating PV and ST perspectives. The left side of
the schematic is an integrated PV framework
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(Nah, Lau & Kuang, 2001) leveraged from
literature and the right side of this schematic is
the ST framework. Nah, Lau and Kuang (2001)
have identified CSF for each phases of ERP
implementation and integrated the CSF with the
process approach of Markus and Tanis’ (2000).
Collating PV perspectives with a generic model
such as Leavitt’s diamond model which is based
on ST perspective will enable organizations to
consider temporal nature of ERP implementation. It will enable in clustering and classifying
CSF along the phases of ERP life cycle model.
This will enable in adapting to the dynamic
changes of business environment and simultaneously monitoring the ERP project. Next we
deliberate on grounded theory methodology of
coding the literature to identify constructs in an
attempt to develop a research model based on
the conceptual research framework, Figure 3.

Adapted SocioTechnical (AST)
System Model to Evaluate
ERP Implementation
Literature search with appropriate keywords
was conducted to identify articles in peer reviewed journals that analyse ERP implementation. This review is focused on two areas:
1.
2.

Articles associated to ERP implementation;
Articles that listed CSF for each phase of
lifecycle model of ERP.

Initially, the articles related to ERP implementation were analysed and summarised.
Adopting the grounded theory approach, articles
were reviewed for themes that emerged from
the researchers’ interpretation. A representative
sample of reviewed articles and its summary

Figure 3. Conceptual research framework model - integration of Process and Variance (PV)
perspective with ST perspective
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is illustrated in Table 2. The emerging themes
observed while reviewing the literature are
stakeholders, organization, processes and
technology. These themes are categorized and
called concepts or constructs and this content
analysis process of grounded theory is called
open coding and the outcome of this open coding
process resulted in four constructs.
For the next step, articles that list CSF
for different phases (Dawson & Owens, 2008;
Kronbichler, Ostermann & Staudinger, 2009;
Motwani, Subramanian & Gopalakrishna, 2005;
Nah, Lau & Kuang, 2001; Somers & Nelson,
2001) of ERP life cycle are considered for
consolidating CSF. Table 3 summarises a list
of 33 CSF obtained from the literature. To provide clarity and meaning to the four constructs,
stakeholders, organization, processes and technology the CSF obtained through literature were

clustered on the basis of their interrelationships
and attributes using the process of axial coding. In the final step applying selective coding
to data illustrated in Table 4, we observe an
interrelationship between the constructs stakeholders and organization which is collated as
social factors likewise we group processes and
technology as technical factors and this defines
a new SocioTechnical (ST) framework for ERP
implementation. These four constructs can be
mapped to equivalent dimensions of Leavitt’s
ST change model. The modified Leavitt’s model
with the new SocioTechnical (ST) framework
is referred as Adapted SocioTechnical (AST)
model (See Figure 4) for assessment of ERP
implementation. In the following section we
discuss the conceptualization of constructs
which are enablers of ERP performance and set
forth the propositions for the proposed model.

Table 2. Consolidated concepts of SocioTechnical perspective for ERP implementation

Copyright © 2014, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

International Journal of Enterprise Information Systems, 10(1), 53-75, January-March 2014 63

Table 3. Representative list of CSF for ERP implementation

Setting limits to research in a conceptual paper
by emphasizing theory (Schultz, Ginzberg &
Lucas, 1994) answers what (constructs) and
how (conceptual framework) (Whetten, 1989;
Pawar, 2009) by setting directions to develop
the propositions for the research article.

DELINEATING THE
THEORETICAL CONSTRUCTS
AND STATEMENT OF
PROPOSITIONS
This section discusses and defines the five
constructs of conceptual framework. The dependent variable is ERP performance which is a
surrogate measure used to evaluate ERP success
and independent variables are stakeholders,
organization, processes and technology influencing the ERP performance. The constructs for
the study is operationalized as shown in Table 5
and propositions are stated as a guide to enable
in developing the research model.

Social Factors (Stakeholder &
Organization) and Technical
Factors (Process & Technology)
AST framework developed in Table 4 displays
CSF classified as social and technical dimensions. This emergent reaction between the social
setting and technology is a phenomenon (Lee,
2000) that cannot be considered in isolation.
As they interact with each other, it reinforces
the need to look beyond technological perspective and study IT/IS implementation impact on
humans and organizations and contribution of
these interdependent elements by way of change
on various contextual factors impacting the
organization (Sarmento, 2005). Literature is
opinionated with technology imperative which
proposes that ERP technology being standardized software imposes organizations to adapt
even though it is developed and implemented by
humans to develop better explanations of human
and machine interactions in organizations (Rose,
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Table 4. Final categorization of CSF under adapted SocioTechnical (AST) framework

Figure 4. Leavitt’s diamond model and adapted SocioTechnical (AST) constructs for the ERP
implementation
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Table 5. Definition of conceptualized constructs to evaluate ERP performance

Jones & Truex, 2005). However social imperative points out that new technology referred to
as technical system has an effect on “users, the
organisation, and work processes” and cannot
be independent from the humans (Karsh, 2004).
Hence by adopting a humane perspective to
ERP project and relating it to “child rearing”,
managers who affiliate to technical side and the
others who orient to human side of technology
should communicate and co-ordinate as one
unit to bring about successful organizational
change (Tavana, 2011) and a symbiosis of social
system and technical system will achieve the
goals set if the combined systems is regularly
monitored and controlled (Lee, 2004). In this
research article we define the social dimension
as consisting of two sub-systems- stakeholders
and organization and the technical sub-system
comprises of business processes and technology and evaluates ERP implementation through
its performance grounded on the following
statement:

The technical system is concerned with the
processes, tasks, and technology needed to
transform inputs to outputs. The social system
is concerned with the attributes of people
(e.g., attitudes, skills, values), the relationships
among people, reward systems, and authority
structures. It is assumed that the outputs of the
work system are the result of joint interactions
between these two systems. (Bostrom & Heinen,
1977, p.17)

Stakeholders to Internal Stakeholders
Stakeholders also referred to as actors (Keen,
1981; Leavitt, 1965) are group of people in an
organization who share a pool of values that
define what the desirable features of an IS are,
and how they should be obtained (BeynonDavies, Owens & Williams, 2004). Stakeholders
are critical resource and necessitate a dedicated
support (Orlikowski & Hofman, 1997; Zhang,
Lee, Zhang & Banerjee, 2003). Employee’s
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perception of the usefulness of the new system
and acceptance of the new way of doing business (Beheshti & Beheshti, 2010) is modified
by the attitudes of others to these behaviours
(Coiera, 2006) and presence of the surrounding stakeholders, i.e. top management, project
management, project champion, software vendor and consultants were identified as the root
causes driving performance (Akkermans & van
Helden, 2002). Boonstra (2011), for example has
illustrated the impact of various stakeholders
in each phase of ERP project life cycle so that
their initiatives for the project can be planned
by decision makers and defines stakeholders
as “... any person or group who can affect or
is affected by the EIS [Enterprise Information
System] is a stakeholder (p.160)”.
ERP project consultant and vendors are external players and their involvement begins well
before pre-implementation stage by partnering
with client in enabling them plan the type of
implementation, modules of ERP system, business processes to be modified, training needs
to adapt to new system and resources required
for the project. They play a significant role by
being part of ERP project which is referred
by Markus, Axline, Petrie and Tanis (2000) as
socially complex activities and they continue to
assist organizations to assimilate the new systems. Therefore this study assumes consultant
team and ERP vendors as internal stakeholders
of a particular organization implementing ERP.
It encompasses their perception towards project, usage of ERP system and attitude towards
project stakeholders. Hence we rename our
construct in AST model from stakeholders to
internal stakeholders:
Proposition 1: Success of ERP implementation
is related to performance of ERP and is
positively related to the social perspective
of internal stakeholders of an organization
to ERP project.

Organization to Internal Organization
Lyttinen and Newmann (2008) argue that identifying business environment as a dimension
can bring forward key elements that influence
change in IS systems. Though the article calls
upon consideration of internal and external
organizational environment, this article deliberates on the internal organization context
since it forms the controllable component
and the decision makers are able to plan the
resources to leverage the performance of ERP
project. This is supported by Table 3 an exhibit
of CSF represents endogenous organizational
context. Organization strategies, mechanisms
to communicate about ERP project and change
management methods are made conducive
to enable internal stakeholders adapt to ERP
project. Duncan (1972) defines internal environment as consisting of those relevant physical
and social factors within the boundaries of the
organization.
An often overlooked aspect of ERP implementation is the effect that the new system will
have on employees (Okrent & Vokurka, 2004).
As a result, appropriate change methods and
techniques that help individuals and groups
make the best use of available technology are
needed (Appelbaum, 1997). This is consistent
with (Geels, 2004) that sociotechnical systems
do not function autonomously, but are the outcome of activities of human actors and organizations. Another important aspect that effectively
brings about change in organizations is culture
(Grabski, Leech & Schmidt, 2011;Orlikowski &
Hofman, 1997). Culture is used as a means to
understand organizations (Robey & Boudreau,
1999) and in the context of ERP implementation, culture signifies a mechanism of sharing
values, believes and ideas among organizational
stakeholders. Hence internal organization is defined as the endogenous organizational context
planned for ERP implementation:
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Proposition 2: ERP implementation success
is related to ERP performance and is positively related to the internal organization
from a social perspective.

Process to Business Processes
Implementing ERP application software
(Rashid, Hossain, & Patrick, 2001) force companies to reengineer their business processes to
accommodate the logic of the software modules
for streamlining data flow throughout the organization. ERP system causes mutual interactions
between IT and organization by pointing to the
requirement that organizations must reengineer
its business processes to fit the processes that
the ERP software was programmed to manage
(Lee, 2004). The Business Process Reengineering (BPR) paradigm is an enabler to bring about
changes in business process. ERP deployment
requires extensive effort (Al-Mudimigh, Zairi
& Al-Mashari, 2001) to transform the business
processes, bring about radical organizational
change (Kwahk, 2006) and a thorough strategic
thinking that allows companies to gain better
understanding of their business processes (Ehie
& Madsen, 2005). A business process in the
context of ERP deployment can be defined as a
method of identifying as-is business processes
and configuring the ERP software for the new
to-be business processes. Therefore, in this
study we redefine processes in AST model as
business processes:
Proposition 3: ERP implementation success
is related to its performance and is positively related to processes from a technical
perspective.

Technology
ERP implementations are usually large, complex projects, involving large groups of people
and other resources, working together under
considerable time pressure and facing many
unforeseen developments (Akkermans & van
Helden, 2002). The enterprise has its own
thoughts, but the software of ERP has also

certain thoughts, therefore, how to synthesize
them is a critical work (Jing & Qiu, 2007). In
this regard to bring about change effectively
another key organizational context dimension
is technology (Orlikowski & Hofman, 1997).
The technical infrastructure is unlike other
software systems where organization has to
pay special attention to the existing technology,
generically known as legacy systems and will
be a good indicator of the nature and scale of
potential problems (Finney & Corbett, 2007;
Karsh, 2004).
Another issue faced by organizations relates to ERP customizations. ERP is a vendor
developed application software developed
based on the best practices of organizations
worldwide. While implementing ERP, nearly
most organizations reengineer their processes
and standardize them to meet the needs of ERP
software rather than customizing the software to
the requirements of the organization processes.
Though ERP has rich potential for customizing
that distinguishes it from other packages (Klaus,
Rosemann & Gable, 2000), while implementing
ERP the objective of customization is to achieve
a fit between the ERP system and the process
that the system supports. This calls for decision
makers to collaborate as a team with the top
management and consultants to draw consensus
while establishing a fit between the processes
and technology (Parthasarathy & Anbazhagan,
2007). Hence we observe that technical systems
cannot be stand-alone systems but must align
with environment and involve sub-systems such
as humans (Lee, 2000). This article defines organization’s technology as the combination of
hardware-software infrastructure (Whitworth,
2009) and software architecture framework:
Proposition 4: ERP implementation success is
related to its performance and positively
related to the technology from a technical
perspective.

ERP Implementation Performance
ERP success or failure is a concern for organizations due to the risk associated with the project
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by way of investments made by the organization, acceptance of software by stakeholders,
reengineering business processes, unlearning
old practices and adapting to new systems.
IS implementation can be defined in terms of
management change and improvement (Schultz,
Ginzberg & Lucas, 1998). This is consistent to
the three theoretical premises based on change
in this study. Therefore it is significant for IS
professionals to understand how the implementation of such IS can bring about firm
value through their performance (March &
Storey, 2008).The full benefits of productivity
improvement measures are realised when productivity is examined from two perspectives:
operational efficiency of an individual worker
or a business unit and effectiveness through
system performance (Beheshti & Beheshti,
2010). Hence ERP implementation is viewed
from the perspective of internal stakeholder’s
at all hierarchical level of the organization and
business unit which is represented by constructs
of AST Leavitt’s model in this study. ERP success during implementation is measured through
ERP performance by evaluating the social and
technical factors:
Proposition 5: ERP implementations success
is related to ERP performance assessed
through social and technical dimensions
of organization.

THEORETICAL MODEL
DEVELOPMENT AND
DISCUSSIONS
In this section we propose a theoretical model
that shows the relationship among the constructs. The proposed Process Variance and
Adapted SocioTechnical (PVAST) model is
illustrated in Figure 5. This PVAST model is an
assimilation of three theoretical perspectives:
process, variance and adapted sociotechnical.
PVAST model is based on five constructs;
one dependent variable: ERP implementation
performance which enables in evaluating the
success or failure of ERP implementation; four

independent variables: internal stakeholders,
internal organization, business processes and
technology. The key for our research model
is based on:
…the lessons that emerge in the interactive
system effects between the technological [technical] and the organizational [social], where
these lessons pertain to the management of information technology and the uses of information
technology for managerial and organizational
purposes. (Lee, 2000, p.vii)
The PVAST model is developed in two
stages; firstly, integration of variance perspective under AST as illustrated in Table 4; and
secondly, four instances of the above integrated
model are generated for each phase namely
chartering, project, shakedown and onwardupward. CSF_X_Sx, CSF_X_Ox, CSF_X_Px
and CSF_X_Tx represent the CSF associated
with internal stakeholders, internal organization,
business processes and technology respectively,
where X represents phases of implementation
and x is number of CSF in the phase X. To
illustrate this (See Figure 5), CSF_C_S1 and
CSF_O_P6 represent the first CSF under internal stakeholder construct in chartering phase and
sixth CSF under the business processes construct
in the onward and upward phase respectively.
This proposed model will facilitate to evaluate
the performance of ERP project. This process of
monitoring will also enable stakeholders of the
project plan their resources based on temporal
conditions of time and account for changes in
CSF due to the dynamic competitive environment before the next stage of ERP project.
Uniqueness of PVAST model for ERP
implementation is that it enables organization decision makers leverage simplicity of
AST Leavitt’s change model which can be
understood easily by members with diverse
backgrounds and frames of reference (Grant &
Mergen, 1996). This is consistent with Alter’s
(2010, p. 3) view “a model that fosters better communication between business and IT
professionals should consist of terms that are
understandable to typical business profession-
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Figure 5. Proposed conceptual model PVAST for ERP implementation assessment based on
Adapted SocioTechnical framework

als”. Though the integrative model of Somers,
Nelson, and Ragowsky (2000) is based on ST
perspective view of organizations consisting
of domains- actors, structure, technology, tasks
and data, accounts for the external and internal
environment of the organization, and is based on
software life cycle model but it does not explain
how the organization can apply the model to
evaluate ERP implementation.
The proposed PVAST conceptual model
allows an organization to gain perspective on
the performance of ERP implementation and
can be a powerful means of providing focus
and improving the effectiveness of the systems
efforts. PVAST model will enable organization
to diminish the risk associated with the technological interventions; nevertheless organizing
CSF along the phases from a sociotechnical
perspective enables stakeholders in conceptualizing ERP performance based on organization

elements. This is consistent with Beheshti and
Beheshti’s (2010) call upon organizations, that
if it wants to meet the challenges of the dynamic
environment, it has to consider ERP system as
contained with people, management, strategic
goals, business processes, the hardware and
the ERP software. These components are the
constructs of PVAST model and hence measuring ERP success with this model will enable
organizations evaluate its performance.

CONCLUSION AND
IMPLICATIONS
The objective of this research has been to develop a rich theoretical background to evaluate
the success of ERP systems. An integrated PVAST conceptual model that associates process
and variance perspectives with sociotechnical
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perspective in conjunction with an adapted
Leavitt’s change model has been theorized. The
conceptual model draws on the synergy of social
and technical dimensions of the organization
to represent it as a social structure in Leavitt’s
adapted change model. The key constructs identified from this model are internal stakeholders,
internal organization, business processes and
technology. The article operationalizes the
constructs by adopting the grounded theory
approach and develops propositions for the
study. The four instances of the PVAST model
across the implementation phases (chartering,
project, shakedown and onward-upward) enable
decision makers to evaluate the success of ERP
during its life cycle.
From an academic perspective this research
has developed a novel integrated framework
grounded on process, variance and sociotechnical perspectives to evaluate the success of ERP
through its life cycle. The PVAST model enables
practitioners to identify CSF for each phase in
ERP life cycle model and cluster them under the
adapted Leavitt’s model. Furthermore, it provides them a better standpoint to underpin areas
where corrective measures are essential during
planning, implementation and up-gradation of
ERP system. The proposed model is developed
by rigorously reviewing literature based on the
grounded theory approach and further empirical
study can be carried out to validate the proposed
model. Future studies can extend the organization environment to take account of exogenous
context to include concepts such as customers
and suppliers as stakeholders.
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