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Modularity, Integration and IT Personnel Skills Factors in Linking ERP to SCM
Systems
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Abstract

This study investigates some underlying technological factors for linking enterprise resource planning (ERP) to supply chain
management (SCM) systems. ERP systems serve technological requirements across functional areas within a corporate
boundary while SCM systems focus on collaborative relationships with partners in the supply chain, emphasizing business
process integration and information sharing through IT. In order to facilitate SCM operations for business planning
and decision making, an ERP system must be extensible in terms of support for a range of external constituents in the
supply chain. The research reported in this paper investigates these linkages and provides a framework for developing
and evaluating SCM processes in order to serve enterprise needs in terms of resource management for scalability,
implementation costs and operational efficiency for meeting the business objectives.

Keywords: IT personnel skills; supply chain management; enterprise resource planning; integration; modularity.

' Associate Professor -College Of Business, Eastern Michigan University 300 W. Michigan Ave Ypsilanti, Ml 48197 U.S.A
e-mail: Schungl@emich.edu (Corresponding Author) - Tel. (734)487-1215

2 PhD Professor - College Of Business, Eastern Michigan University, e-mail: hung-lian.tang@emich.edu

3 PhD Professor - College Of Business, Eastern Michigan University, e-mail: sahmadl@emich.edu

ISSN: 0718-2724. (http://www.jotmi.org)
Journal of Technology Management & Innovation © Universidad Alberto Hurtado, Facultad de Economia y Negocios



Introduction

The importance of both ERP and SCM systems to
business organizations and academia is well recognized.
Recent surveys found that enterprise systems including
ERP and SCM represent IT investment options in the
foreseeable future (Wailgum, 2008; Hamerman et. el,,
2008; Fontanella and Klein, 2009). Researchers have also
been investigating links between ERP and SCM systems
for organizations (Akkermans et al.,, 2003; Bose et. el,
2008, Su and Yang, 2010; Moller, 2005). Because IT has
become an integral component in both ERP and SCM, it
is worthwhile to explore the underlying IT technological
factors in the two major systems for practitioners and
academia (Byrd and Davidson, 2003; Davenport and
Brooks, 2004; Wieder, Booth, Matolcsy and Ossimitz,
2006; Zeleny, 1986). Firms whose internal operations
were only somewhat integrated have been moving to
connect their supply chains with their ERP systems in
managing the network of all the partners in the business
chains (Davenport, 2000; Moller, 2005). Integrating of
business information has been a fundamental requirement
of the SCM process as well as that of the ERP systems.
Integrating and standardizing information flows within
the organization has been a major reason many firms
implemented ERP systems (Akkermans et al., 2003; Chen
2001). In this context, the information flows for business
processes such as purchasing, production and sales in ERP
can also be used in SCM between supply chain partners.
Even in the early days of ERP systems, a link between
ERP and SCM systems was present with information
flows in the form of inventory management (Davenport
and Brooks, 2004). With ERP system experience firms
that also implemented SCM systems perform far better
along the supply chain than the ERP firms that do not use
additional SCM systems (Wieder, et al., 2006).

After the companies strengthened their relationships at
inter-organizational level with previously adopted ERP
systems, they are now deploying new IT tools to create
and sustain competitive advantage by linking with supply
chain partners. Davenport and Brooks (2004) suggested
that while ERP systems are internally focused for their
organizations, the greatest impact is felt on their supply
chain. Corporations now want more from their ERP
investment for information storage and exchange in order
to accommodate rapidly expanding business requirements
throughout their supply chains (Dai, 2008). Many of them
have been trying to incorporate SCM applications into
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their existing ERP systems. Recent ERP systems provide
a platform for SCM and firms across the supply chain
can adopt the extended system functionality offered by
major vendors (Davenport and Brooks, 2004; Moller,
2005; Wieder, Booth, Motolcsy and Ossimitz, 2006).
ERP offers the potential of serving IT infrastructure in
order to facilitate firms in integrating their supply chains
(Themistocleous et. al., 2001). The goal of the integrating
SCM with ERP has been well recognized as the enabler
for cooperative organizational relationships, effective
business processes and high levels of information sharing
with the partners (Bowersox, Closs and Stank, 1999; Dai,
2008; Mabert, Sonni and Venkataramanan, 2003). Thus,
this study investigates underlying technological factors of
the IT infrastructure for linking ERP to SCM systems.

2. Motivation for Researching ERP/SCM
Linkage

ERP has been evolving continuosly in response to growing
business requirements and developments in information
technology that have broadened the scope of ERP for
business operations. The evolution of ERP has, at the
same time, involved enterprise application integration
(EAI), connecting business applications distributed in an
enterprise, often developed using a variety of platforms
that facilitated specific needs (Gable, 2002). With the
EAI software ERP systems can be linked to the rest of the
existing systems within a firm (Wieder et al., 2006), and
partners’ systems in their supply chains (Summer, 2005;
Loh and Simpson, 2006). However, the EAIl applications
often had their own specific user interfaces (Wieder etal.,
2006). It became necessary to develop an integrated view
of the enterprise with a common interface encompassing
its distributed units and diverse application platforms.
The classical view of an ERP system serving as a backbone
for serving the aggregated needs of the enterprise was no
longer adequate (Davenport, 2000; Zuckerman, 2005).
The enterprise needed to respond to customer requests
in a distributed manner, gearing its manufacturing and
distribution logistics accordingly. SCM systems emerged
for managing this change. SCM could represent a work-
in-process view of the enterprise i.e. how the enterprise
deals with customers in terms of ERP planning capabilities
and putting into operations with its resources. In this
view, ERP facilitates SCM, and SCM uses and influences
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ERP. ERP allows things to happen in meeting the customer
needs and as it meets those needs it may affect ERP view
of the enterprise. How well it achieves this goal depends
on the connections between ERP and SCM? The findings
in this paper demonstrate a strong linkage between ERP
and SCM systems with technological factors of modularity,
integration, and IT personnel skills.

This study primarily takes a view of SCM as the enterprise
front-end that accesses the ERP system as the enterpri-
se back-end in serving the supply chain operations. In
this view, SCM is the customer of enterprise resources
in terms of business data and processes, and ERP is the
supplier of those resources. ERP architects and designers
may operate with a complementatry perspective. What
are some of the underlying concepts for establishing con-
nections! SCM may be viewed as a system with “n” in-
terconnected enterprise resources. In the performance
of a task, it may start at a resource and travel over con-
nections for access to other relevant resources. These
connections form a network. In a typical network, each
point is connected to other points that are considered as
its natural cohort in the performance of enterprise tasks.
The minimally connected network allows each resource
to be connected to only one other resource. What con-
nections are established depends on the enterprise view
of the architecture in terms of access to resources. Some
key considerations are cohesion and operational perfor-
mance. The smallest collection of resources required in
any task is considered a cohesive unit or module to be de-
veloped as a workhorse for uses in one or more instances
of business operations. A system may also be built with
modules that can be dynamically configured based on task
requirements. Keeping in view the preceding paragraphs
in this section, this study proposes to investigate ERP/
SCM linkage in terms of the following three key factors:
integration, modularity, and knowledge and skills.

3. Methodology and Construct of ERP/SCM

Linkage Factors

The methodology adopted in this study follows Churchill’s
(1979) model for defining the technological factors of ERP
and SCM systems. Churchill suggested that a thorough
literature review and analysis are imperative when
specifying factors. First, this study has identified three
factors for further investigations. Second, a set of relevant
propositions have been developed from the literature
review. Third, sample cases from industries have been
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used to support the research approach. This methodology
has been employed in the process of constructing factors
for other IT studies (e.g., Turner and Chung, 2005; Lewis,
Snyder & Rainer, 1995). Likewise, the factors of linking
ERP and SCM systems have been defined using content
analysis of the IT/IS, SCM and organization literature.

Somebusiness developmentsimpactingthe extended effort
for SCM by a firm are globalization and enterprise-wide
standardization. Globalization (or internationalization)
has provided the impetus for corporations to transform
their worldwide operations into a single entrepreneurial
enterprise. For example Oracle Corporation has worked
hard to standardize and integrate its systems for achieving
efficiency and better global coordination (Ghoshal and
Gratton, 2002). Standardizing operating processes has
also been a powerful integrating device within a firm and
among business partners (Ghoshal and Gratton, 2002).
It has been suggested that IT makes these business
developments possible for organizations along their
supply chains (Byrd and Davidson, 2003; Fawcett, Ellram
and Ogden, 2007). In particular, a number of recent IT
developments such as Internet and EAIl technologies have
converged around ERP platforms. These technologies
leverage the Internet and EAI technologies for access to
ERP modules, and to enable the open flow of information
between different systems. For example in 2007 SAP
introduced Netweaver platform to link SAP and other
non-SAP systems (https://www.sdn.sap.com/irj/sdn).

Earlier Bowersox et. al. (1999) predicted ERP systems
integration over supply chains in the long run. Similarly,
Shanks, Seddon and Willcoks (2003) argued that ERP
provides the core infrastructure for SCM. The focus of
ERP has shifted from internal efficiency to SCM integration
(Davenport and Brooks, 2004). The SCM integration has
shown that it has evolved with ERP systems from simple
inventory management systems of the [960’s, to material
requirements planning (MRP) systems in the 1970’s
and manufacturing resource planning (MRPIl) systems
in the 1980’s (Akkermans et al., 2003; McGaughey and
Gunasekaran, 2007; Moller, 2005). The IT infrastructure
evolution for ERP and SCM systems has helped many
companies to adopt component-based software in which
a component refers to an element of software that is
clearly defined and separable from the rest of the system
(Waquespack and Schlano, 2004). ERP systems have been
a major impact on existing information systems extended
to SCM systems. For example, SAP’s mySAP.com is an
open collaborative system possibly to integrate SAP and
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non-SAP ERP software. SAP also introduced Advanced
Planning and Optimizer (APO) in order to support
supply chain initiatives (Anderson, 2003; Olson, 2004).
SCM systems appear to require more ERP modules and
open systems to support integrated business functions
across enterprises. Taking advantages of the underlying
technological factors, ERP systems can provide a platform
for SCM, and firms have adopted the SCM functionality
offered by enhanced ERP systems (Moller, 2005; Sarkis
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and Gunasekaram, 2003).
previously implemented ERP systems to help collaborate
or share information with their supply chain partners.
Table | identifies some of the key issues relevant to
research reported in this paper. The type information
indicates whether the issue most closely relates to
integration (1), modularity (2), or knowledge and skills (3).
A careful review of the topics in this table serves as a basis
for research framework.

Most companies want their

Reference Relevant text Type
Akkermans et al., 2003 the future impact of ERP systems on SCM 1
Anderson, 2003 expanded ERP functionality for SCM 2
Bose, Pal and Ye, 2008 integrate ERP and SCM systems, as they work in a 1

complementary fashion

Byrd and Turner, 2001

IT personnel skills affect the IT infrastructure flexibility and | 3

competitive position of the organization

Byrd and Davidson, 2003

possible antecedents of IT impact on the supply chainand its | 1, 3

effect on firm performance

Byrd et. al, 2004

a high level of IT personnel knowledge and skills is 3
positively related to both flexible IT infrastructure and the

contribution of ERP and SCM systems, and to competitive

advantage
Chen 2001 standardize information flows within the organization 2
Dai, 2008 information storing and exchanging in order to accommodate | 3

rapidly expanding business requirements

Davenport and Brooks, 2004

the integration between software modules and business 1,2
processes has been accomplished with the ERP software

implementation

Davenport and Brooks, 2004 the Internet has brought about revolution in supply chain 3
thinking
Fawcett, Ellram and Ogden, 2007 | simplify and automate business processes adaptability to 2

business objectives

Ghoshal and Gratton, 2002 standardize and integrate its systems for achieving efficiency | 2,1
and better global coordination.

Hernandez et al., 2008 the degree of compatibility positively affects the integration 3
of various IT platforms among organizations

Jones and Young, 2006 examine how organization manage their ERP systems 1,2
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Jones and Young, 2006 examine how organization manage their ERP systems 1,2

Mabert et al., 2003 an enabler for cooperative organizational relationships, 3
effective business processes and high levels of information
sharing with the partners

Mentzer et al. 2001 managing relationships, information, and materials flow 1
across enterprise borders

Moller, 2005 connect their supply chains with their ERP systems 1

Motiwalla and Thompson, 2009 extend their ERP systems into supply chain with third party 1,2
“bolt on” SCM systems.
Olson, 2004 expanded ERP functionality for SCM 2

Sanders, 2005 a firm's SCM objective involves a single enterprise view of 2,3
multiple business functions and the transformation of
information into knowledge while integrating the firm's
various IT platforms with external suppliers and customers to

share a large amount of information.

Sarkis and Gunasekaram, 2003 the impact of ERP on supply chain management, a taxonomy | 1
of critical factors, and an empirical analysis on ERP
implementation

Shanks et el, 2003 ERP provides the core infrastructure for SCM 2

Su et. el., 2010 Analyzing the impact of ERP on SCM with information 1
integration

Summer, 2005 expanded ERP functionality for SCM with EAI 1,2

Table I: Review of ERP/SCM Linkage
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4. Key Areas of Investigations and
Propositions

This section reports on four key areas of investigations
relevant to our research and makes propositions for
effective ERP/SCM linkages.

SCM implementation strategies fostered information
sharing, collaboration and decision making among
companies in their supply chains. For example the
success of Proctor & Gamble and Wal-Mart relationship
is well documented (Davenport and Brooks, 2004). By
sharing sales and forecasting data with the SCM system
the two companies have effectively managed inventory
performance and gained financial benefit.  Another
frequently quoted successful SCM story is about Dell
and IT (e.g., Margretta, 1998). IT has become an integral
element in the SCM process (Sanders, 2005). A firm’s
SCM obijective involves a single enterprise view of multiple
business functions and the transformation of information
into knowledge while integrating the firm’s various IT
platforms with external suppliers and customers to share
alarge amount of information. The integrated supply chain
should consider linking firms, customers, and suppliers
through electronic transactions in order to facilitate the
exchange of goods, services and information through
both electronic and traditional means. Davenport and
Brooks (2004) argued that the availability of ERP systems
has made the integration easier.

Although the task of integration is a huge organizational
effort, scores of the software ERP modules and processes
based on “best practices” (i.e., SAP’s production module
and PeopleSoft’s human resource) in an industry can
provide “best” solutions for the firm. In ERP systems
a “best practice” is defined as simply the best way to
perform a process (Summer, 2005). Firms that initially
improved internal processes through ERP have been
examining how ERP and other IT solutions can help them
improve processes which extend beyond the enterprise
to their customers and suppliers (Davenport and Brooks,
2004). For major ERP vendors like SAP and Oracle/
PeopleSoft, integrating entire supply chains has been a
long-time goal (Zuckerman, 2005). The interest of this
study is in investigating relationships between ERP and
SCM systems. Does the ERP implementation link to the
SCM solution for organizations across the supply chain?
This is a very important question for seeking evidence
of ERP/SCM relationship. Thus this study develops a
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conceptual framework that can be used to investigate the
common characteristics of IT infrastructure between ERP
and SCM systems with respect to the three technological
factors: modularity, integration and IT personnel skills.
First, modularity refers to the degree to which a system’s
components may be separated and recombined (Schilling,
2000). Duncan (1995) stated that modularity is the ability
of the IT infrastructure to add, modify, and remove any
software or data components with ease and with no major
overall adverse effect. A modular infrastructure allows a
wide variety of data, software, and other technologies to
be diffused into its overall business structure. Italso readily
supports the design, development, and implementation of
various application functions. Recently the functionality of
ERP has been extended to include additional modules to
the established core modules for SCM such as customer
relationship management, supply chain planning, sales
force automation and data warehousing (Dai, 2008;
Davenport and Brooks, 2004; Wieder, Booth, Matolcsy
and Ossimitz, 2006).

Second, Lawrence and Lorsch (1967) defined integration
as the process of coordinating the interrelated activities
of groups within and outside the organization in order
to obtain unity of effort. Both ERP and SCM involve
the integration of business processes and information
flows among customers and partners as well as internal
operations. Byrdand Turner (2001) further illustrated that
IT integration consists of two sub-factors, IT connectivity
and IT compatibility. Connectivity is the ability of any
technology components to attach to any of the other
components inside and outside the organizational
environment (Duncan, 1995). Compatibility is the ability
to share any type of information across any technology
component. At one extreme, only simple text messages
can be shared, while at the other extreme, any document,
process, service, video, image, text, audio, or acombination
of these can be used by any other system, regardless of
manufacturer, make, or type (Duncan, 1995). The degree
of compatibility positively affects the integration of various
IT platformes among organizations (Hernandez et al.,
2008). Importantly, more integrated IT ogranizations are
able to streamline operations and integrate functions with
greater efficiency than less integrateted IT organizations
(Pinsonneault and Kraemer, 2002).

Journal of Technology Management & Innovation © Universidad Alberto Hurtado, Facultad de Economia y Negocios 6



Third, the human IT infrastructure includes human and
organizational skills, expertise, competencies, knowledge,
commitment values, common pratices, and organizational
structure (Lee, Truath and Farwell, 1995; Weill and
Broadbent, 1998). IT infrastructure progression such as
ERP and SCM systems accompanies an increase in demand
for a variety of skills and knowledge from IT personnel.
Davenport and Linder (1994) stated that a “robust” IT
infrastructure defines an organization where employees
are unencumbered in the performance of their respective
jobs, both in terms of the available technologies, and the
technological knowledge and skills.

Many organizations have considered the development of
flexible IT infrastructures a key management concern. A
company with the flexible infrastructure has the potential
to modify quickly its IT platform to accommodate ERP and
SCM systems implementation. This study advances four
propositions for examining the three technological factors
of modularity, integration and IT personnel skills in the
following sections. Firstthree (Pl, P2 and P3) propositions
address three identified factors, between ERP and SCM
systems and a final encompassing proposition (p4), with
discussions leading to some conclusions and directions
for further research.

Organizations have been utilizing IT platforms to
implement their business innovations in order to be
responsive to changing environments. Brancheau, Janz
and Wetherbe (1996) suggested that an IT platform
should support existing applications while adapting to
change as a key to long-term enterprise productivity.
This IT strategy can provide the firm with tangible
benefits and a continuity of business practices. For firms
that have already implemented ERP systems, they do not
abandon all their existing IT when adopting new systems
(Makey, 1998; Themistocleous et al., 2001). While ERP
has evolved to be part of SCM solutions, many firms also
have attempted to address the supply chain with their
existing ERP systems (Davenport and Brooks, 2004;
Moller, 2005).

ERP and SCM systems have been implemented
among many organizations as part of their unified IT
infrastructure responsive to the demand of changing
business strategies such centralization and standardization
of information and processes. Davenport and Linder
(1994) further suggested that a good IT infrastructure
should be quantified by its flexibility and robustness
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to enable change. The issue of flexibility is viewed as
a critical capability of IT infrastructure, because many
business organizations are facing an ever-increasing rate
of change in their competitive environments (Byrd and
Turner, 2001). A typical ERP system implementataion is
facilitated by a group of IT professionals to integrate all
of a firm’s internal functions with a set of modules, and
share and transfer information (Akkermans et al., 2003;
Chen, 2001). Similarly, with the help of IT professionals
SCM systems implementation focuses on the integration
of various business functions, information and modules
for external suppliers and customers. Therefore, this
study posits that SCM system solutions have evolved with
technological factors of modularity, integration and IT
personnel skills.

Modularity relates to the degree to which IT software,
hardware, and data can either be seamlessly diffused
into the IT infrastructure or easily supported by the
infrastructure (Duncan, 1995). Pyoun and Choi (1994)
suggested that the modularity is the capacity for coping
with internal and external change for an organization.
Historically, modularity has been the major factor in
adopting all ERP application components easily into a
firm’s IT infrastructure (Chung and Snyder, 1999). The
term “module” delineates functionality and is called
a “component” in ERP systems. The modules or
components are often quoted as “best practices” by
ERP software vendors. Markus and Tanis (1999) argued
that the best practices are a powerful reason for firms
to adopt ERP systems with modules. For example the
design of SAP R/3 is based on business processes such
as sales order handling, and material and requirement
handling for production. Therefore, not all companies
implement all SAP’s R/3 modules. While a company
might consider its human resource (HR) department’s
operations by choosing only HR modules, the same one
without manufacturing operations would not choose the
manufacturing modules such as production planning (PP)
and material management (MM). Most ERP software
modules have the concept of modularity embedded in
order to adopt to the needs of many organizations (Jones
and Young, 2006; Themistocleous et al., 200l). Each
module alone or a set of modules in an ERP system can
be implemented as the entire system itself (Waquespack
and Schiano, 2004).
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Firms have been able to extend their ERP systems into
supply chain with “bolt on” SCM systems (Moller, 2005;
Motiwalla and Thompson, 2009). The term “bolt on” is
used with ERP and SCM system jargon for connecting
third party applications (Olson, 2004). Both ERP and
SCM systems likely require the modularity factor to
accommodate more than a set of software modules from
different vendors. This approach is called “a best of
breed” approach in which a firm adopts the best practice
modules from different software vendors (Olson, 2004).
In this approach, many organizations have implemented
logistics modules from SAP (ERP software vendor),
financial module from Oracle (ERP software vendor)
and demand planning module from Manugistics (SCM
software vendor). These separate modules should reflect
business modularity (e.g., accounting, production, financial
management, sales order processing, and procurement)
with technical modularity (e.g., data, networks and
applications) for SCM. This discussion leads to the first
proposition (Pl) as follows:

PI) Both ERP and SCM systems are composed
of standard software modules to support changing
business functionalities of firms across their supply
chain.

Due to advances in IT and fierce competition, firms engage
in significant levels of integration efforts for standardized
financial information, distribution and sales, manufacturing
and engineering processes across their supply chains
(Porter, 2001). A firm’s IT infrastructure for supply chain
contributes to the integration on firms’ business strategies,
as well as front-end and back-end processes across
their supply chains. These IT infrastructural capabilities
are the essential foundation for internal and external
integration across the supply chain (Byrd and Davidson,
2003; Davenport and Brooks, 2004). The integration
factor facilitates a firm’s sharing and reusing of software
applications and data across technology platforms (Byrd
and Turner, 2001). The integration between software
modules and business processes has been accomplished
with the ERP software implementation (Davenport and
Brooks, 2004). Specifically, the ERP integration also
provides IT users with ease of use, consistency, and
uniformity to work with other IT components in the firm.

A firm’s ERP system represents a major component of IT

infrastructure for integration of many different people,
technologies and processes across the supply chain in an
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organization. Mabert, Sonni and Venkatamanan (2003)
argued that one of the most important motivations
for manufacturing firms to implement ERP has been to
improve interactions and communication with suppliers
and customers. Each firm has become a loose collection
of business partners that collaborate with manufacturers,
logistics companies and distribution firms (Kalakota
and Robinson, 1999). An SCM system addresses
the connection of complex information and business
environments. The system helps all companies involved
in standardizing their products to order, manufacture and
deliver in real time for customers. The integration of this
standardization processes helps ERP vendors sell non-
ERP software such as customer relationship management
and SCM applications to their competitors’ customers
(Akkermans et al., 2003).

Initially, ERP vendors (i.e., SAP and Oracle) focused on
financial, manufacturing and human resource applications
began introducing additional SCM functionalities like
APO to their products whereas SCM vendors (i.e., i2
and Logility) have done. They are now expanding their
functionalities like value chain collaboration module to the
area handled by the ERP vendors (Davenport and Brooks,
2004). As the vendors of ERP systems and SCM systems
are adding more functionality to their original products, the
difference between the two systems has been diminishing
and the integrated IT solutions for SCM can be reality
(Motiwalla and Thompson, 2009). Extending from ERP,
the SCM system internally and externally integrates all
business processes throughout a firm’s supply chain while
maintaining a competitive strategy. This discussion leads
to the second proposition (P 2) as follows:

P2) While an ERP system integrates application
modules for the firm’s internal functionalities, the
SCM system uses the ERP system to integrate
external suppliers and customers.

As the value of IT rose in organizations, the role of IT
personnel became crucial in using IT for business success.
IT cannot be independent of people, because people
with IT knowledge and skills play a critical role to apply
IT for business benefits (Zeleny, 1986). In addition to
technical skills, IT personnel are increasingly expected
to have organizational, functional and managerial skills
for their organizations’ business. Byrd and Turner
(2001) have claimed that the IT components are bound
to IT infrastructure flexibility with high knowledge and
skills of IT personnel in the firm. Recent research has
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suggested that softer skills such as managerial, business,
and interpersonal skills are fundamental to software
developers, systems analysts, database administrators,
and other IT personnel in organizations (Byrd et al., 2004;
Leitheiser, 1992). Byrd and Turner (200I) found that IT
personnel skills affect the IT infrastructure flexibility and
competitive position of the organization.

The IT personnel factor could also directly affect
firm’s performance. Ross, Beath and Goodhue (1996)
demonstrated through several examples that a high-
performingIT organization was a prime factor in developing
long-term competitiveness and superior profits in several
industries.
implement ERP and SCM systems, and sharing information
and strategies for supply chain collaboration. In a similar
context, Byrd et. al (2004) suggested that a high level of
IT personnel knowledge and skills is positively related
to both flexible IT infrastructure and the contribution
of ERP and SCM systems, and to competitive advantage.
In practice, when IT personnel facilitate an organization
in supply chain to manage implementation, change and
share knowledge from intra and inter organizational
communications, they also create relationships which can

IT personnel were involved in planning to

influence the effectiveness of the organization. As shown
by these examples, in many of today’s organizations across

J. Technol. Manag Innov. 201 1,Volume 6, Issue |

a supply chain, the IT personnel knowledge and skills are
regarded as a strategic asset and a direct contributor to
the business performance in these companies. Similarly,
Byrd and Davidson (2003) found that the quality of IT
personnel directly and positively affects the IT impact on
the firm’s supply chain. It plays a role in achieving linkage
between IT and business functions for the organization.
The value of IT personnel knowledge and skills to
organizations in the supply chain becomes critically
important as the strategic value of ERP and SCM systems
has been apparent among firms. This discussion leads to
the third proposition (P 3) as follows:

P3) IT personnel knowledge and skills for
the ERP and SCM systems have a positive effect
on business performance on supply chains in
organizations.

Collectively, the characteristics of modularity, integration
and IT personnel skills determine the flexibility of the
IT infrastructure. That is, an organization with high
integration and high modularity is viewed as having a
highly flexible IT infrastructure. It is evident that both
ERP and SCM systems have been developed in terms of
the implemented for the three underlying technological
factors. Figure | presents a view of the technological
factors in linking ERP with SCM systems.

ERP @ SCM

Personnel

Figure ITechnological Linkage Factors between ERP and SCM
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Finally, this study presents an all encompassing proposition
(P4) as follows:

P4) The technological factors of Modularity,
Integration and IT Personell skills facilitate the
implementation of supply chains using an existing
ERP system.

In summary, the following are the key propositions based
on the investigations of ERP/SCM requirements. These
propositions are intended as guidelines for ERP/SCM
researchers and developers.

PI) Both ERP and SCM systems are composed of
standard software modules to support changing business
functionalities of firms across their supply chain.

P2)  While an ERP system integrates application modules
for the firm’s internal functionalities, the SCM system
uses the ERP system to integrate external suppliers and
customers.

P3) IT personnel knowledge and skills for the ERP
and SCM systems have a positive effect on business
performance on supply chains in organizations.

P4)  The technological factors of Modularity, Integration
and IT Personnel skills facilitate the implementation of
supply chains using an existing ERP system.

5. Conclusion and Future Research

This study demonstrates linkages between ERP and SCM
systems in terms of several IT factors. ERP systems
were introduced for managing business resources across
many functional areas within a corporation, and are
now being enhanced increaseingly to SCM functionality.
SCM systems focus on collaborative relationships with
partners in the supply chain, emphasizing integration and
information sharing through IT. The objectives of SCM
in a changing business environment continue to drive the
need for extended functionality and openness of ERP
modules. It is expected that the functionality differences
between ERP and SCM systems will be blurring. This
study proposes a framework for investigating the IT
infrastructural capabilities of an ERP system to support
a firm’s SCM initiatives. The three underlying ERP
technological factors of modularity, integration and IT
personnel skills have been identified to facilitate the
integration process for SCM.
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What are the implications for corporations and software
vendors from the findings of this study? Business managers
and IT practitioners should be able to utilize the results
of this study in order to focus on enhancing their supply
chains with existing ERP systems. This study provides a
framework for developing and evaluating SCM processes
in order to serve enterprise needs in terms of resource
management for scalability, implementation costs and
operational efficiency for meeting the business objectives.
ERP software vendors should develop their products to
be more open and modular for customers to integrate
functionality into their SCM initiatives. An ERP system
must be extensible for supporting a range of external
constituents in the supply chain as a firm’s flexible IT
infrastructure. Further research is needed for detailed
insights on the relationship between ERP and SCM systems
in the organizational context. A series of case studies and
empirical evidence on firms using ERP and SCM systems
is suggested for corporations across the same industry
supply chain. Topics to be considered should include the
use of ERP platforms implementing SCM for return on
investment, outsourcing and organizational structure.
More research will validate, amend and elaborate the
research questions in greater details explored in this study.
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