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Abstract

The importance of the supply chain modeling and improving has long been recognized as one of competitiveness
strategy in scientific research. However, most of the performed work has focused on designing supply chain
modeling and improving in developed countries with fewer concerns for their partners in developing countries.
The manufacturing industry in developing countries has experienced fierce competition for their product and
consequently, a loss of market share. The Supply-Chain Operations Reference (SCOR) provides a standard
description of supply chain processes, performance metrics, best practice and enabling technologies. It offers a
comprehensive methodology to improve supply chain operations. It is designed by the Supply-Chain Council
(SCCQ). 1t is widely acknowledged as the quasi—industry standard for supply chain management. This paper
presents a literature review of published material so far relating to SCOR model adaptation. The results of SCOR
model adaptation for six different application works are reviewed & discussed for future research.

Keywords: SCOR model, Developing countries, Manufacturing industry, Model adaptation
1. Introduction

Developing countries are becoming more and more integrated in the global manufacturing supply chain due to
international nature of the production and retail. A consumer who visits a market in Berlin, Rome, Paris or
Amsterdam, can find fashion clothes from Bangladesh and Pakistan, special coffees from Tanzania, Ethiopia or
Kenya, or rice from Thailand, besides many other imported items from a number of developing countries. The
manufacturing industry in developing countries (MIDC) has been already a part of global supply chains for a
long time as the raw material supplier and also manufacturer of the final product (see Figure 1). Even though the
MIDC plays an important role as the supplier and as the producer, the MIDC has not received enough attention
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and has not been studied well. At the same time, it has faced challenges in highly competitive markets. In this
market, all manufacturers try to improve their product quality, reduce a cost and reduce their product delivery
lead time to compete in the global market.

Insert Figure 1-here

However, the MIDC still has been practices a backward and an independent performance evaluation on
intra-organizations assessments (Abdelsalam, 2009; Wall, 2007; Abdel Aziz, 2005). Traditionally, the focus of
performance measurement has been on process operations within the organizational boundaries. In today's
competitive environment, it is supply chains (SC) rather than companies that compete (Fynes et al. 2005;
Christopher and Towill, 2001). A significant competitive advantage cannot be obtained by improving the
efficiency of products and processes alone; the MIDC need to improve the efficiency of product, process, and SC
(Fine, 1998; Olhager and Selldin, 2004). In recent years, the importance of process models, performance
measures and best practices has been recognized as one of the major problems in process evaluation and
improvement of the supply chains in the MIDC (Abdelsalam, 2009; Deloitte, 2009; Irfan, 2008; Magder, 2005).

The state-of-the-art techniques and practices currently in operation in developed countries companies can
undoubtedly be of great benefit to organizations in developing countries. However, the techniques and practices
which have evolved in the context of Western environment should not be transplanted as they are onto the
socio-cultural environments of developing countries. The performance measurement such as Balanced Scorecard
(BSC), Supply-Chain Operations Reference (SCOR) model can be regarded as one of those theories whose
validity needs to be tested in a developing country’s context, as this context can be completely different from
developed countries’. Direct application of the SCOR model to developing countries is not advisable and may
not be wholly satisfactory due to variations in environmental factors and conditions. Shewchuk (1998) says that
“one size does not fit all," meaning there’s a necessity to find the most fitting supply chain management
approach & model tailored to the specific business process and its environment in which a firm is operating
(Castelli, 2006). Currently, there are some research initiatives for such a kind of adaptation and adoption in BSC
in developing countries (Kassahun, 2010, Holmes et al. 2006).

There is a growing body of literature on the modernization of manufacturing activities, business management
and information systems in developing countries, with an emphasis on management accounting and performance
measurement practice (Kassahun, 2010; Abdelsalam, 2009; Deloitte, 2009; Irfan, 2008; Holmes et al. 2006;
Magder, 2005;). Nonetheless, the recent academic and professional literature, specifically on the performance
measurement system in developing countries is limited. (Abdel Aziz et al., 2005). The popularity of the balanced
scorecard (BSC) is gradually changing this, mainly in Asian countries, but it is still a relatively new concept for
developing countries (Waal, 2007). Although performance measurements are relatively unknown in many
African countries, the interest in such an improvement tool is growing among some organizations and in specific
countries. However, there is some promising initiation on some countries, especially on implementation of BSC
like Burkina Faso, Egypt, Zimbabwe, South Africa, Kenya and Ethiopia (Waal, 2007). Some of the countries
have the advantage that it hosts many transnational companies, which are already applying the latest
performance measurement. It has to be noted that quite a few scholars doubt whether existing developed
countries management practices can and will work in developing and emerging markets, and it has long been
recognized that culture is a major source of differences in measurement and reporting standards and methods.

In this paper, we present a literature review on the SCOR model adaptation. The overall aim is to provide the
framework to understand and take a lesson on this model adaptation process that has done in the past literature as
well as highlights a research agenda for the DCMI scenario. More specifically the objectives of this paper are:

e  Explain the challenges & barriers for supply chains to the MIDC

e  Revise the SCOR model adaptation to different environments

e  Brief the research methods and approach followed in previous research
e Indicate the direction for future research for the SCOR model adaption

The rest of paper is arranged as follows. Next to the introduction, we discuss the SCOR model overview. Then,
developing countries challenges and barriers of supply chains are presented. The fifth section will discuss the
literature review on SCOR model adaptation to different environments. Before the conclusion, the literature
methodology & industrial synthesis are discussed. Finally, we conclude the paper.

2. Overview of SCOR Model
The SCOR model, developed by the Supply-Chain Council, is a process reference model that serves as a
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diagnostic tool for supply chain management. In 1997, the Supply-Chain Council released the first version of the
SCOR model. It included Plan, Make, Source, and Deliver as the stages of the supply chain in addition to metrics,
best practices, and technology (Phelps, 2006; Galazzo, N. 2006; Magnusson, 2010). Version 4 was the first to
include the Return stage of the supply chain. Currently, Version 10.0 of the SCOR-model is the twelfth revision
since the Model’s introduction in 1996. Revisions of the Model are made when it is determined by Council
members that changes should be made to facilitate the use of the Model in practice. The SCOR model (version
10.0) consists of four major components:

e  Performance: Standard metrics to describe process performance and define strategic goals.
e  Processes: Standard descriptions of management processes and process relationships.

e  Best Practices: Management practices that produce significant better process performance.
e People: Standard definitions for skills required to perform supply chain processes.

SCOR model has been warmly greeted by industries since it was introduced (Vijay, 2005). This process
reference model designed to facilitate communication among supply chain members (SCC, 2010). It provides a
common language for communication and is used to describe a measure and evaluate the supply chain
configuration. SCOR combines the concepts of the business process reengineering, benchmarking and best
practices. The SCOR model is developed and aimed to the modeling and improvement supply chain of
developed countries.

SCOR model encompasses all the activities of suppliers, customers, material flows and all market interactions.
The SCOR model consists of five basic processes, Plan (P), Source (S), Make (M), Deliver (D) and Return (R).
The SCOR modeling approach starts with the assumption that any supply chain process can be represented as a
combination of the processes P, S, M, D and R. The Plan process balances to best meet the demand and supply
the sourcing, manufacturing and delivery requirements. SCOR model contains three levels of process details.
Level 1 is the top level that deals with process types. It defines a scope of a supply chain. Level 2 is the
configuration level which deals with process categories. Level 3 is the process element level and is the lowest
level in the scope of SCOR model. Table 1 shows the SCOR model process definition at level 1.

Insert Table 1-here

The MIDC is attempting to accelerate and improve their performance to better manufacture products and provide
services. To achieve this target, industrial organizations are seeking to optimize their processes within the supply
chain. Companies in developing countries should improve their performance by implementing performance
measurement systems. Thus, Performance measurement systems shall be considered as a critical element in
translating supply chain strategy into action. There is a high need of research in respect of adapting the
performance measurement in the context of developing counties to suit their environmental and local factors.

3. Challenges & Barriers for the SCOR Adaptation in Developing Countries

Managing the supply chain within a single country is complicated due to various types of uncertainties in
demand, supply and process. In the most developed countries, there are limited uncertainties in availability of the
basic necessities for any kind of business such as power, information communication & technology (ICT), roads,
water, etc. However, in developing countries infrastructure is weaker and that poses several newer types of
challenges that developed countries have not faced. It may even cause successful well tested strategies and
models that worked in developed economies to fail.

A classical example is that of Wal-Mart (Han et al., 2002) which has an efficient network of cross docking
facilities in the US that store minimal inventory in them while simultaneously enabling more frequent suppliers
to the retailer stores. When Wal-Mart went into operation into South America (Brazil) and Korea, it was very
difficult to run a logistics system based on such-docking facilities and had to adapt its approach. Wal-Mart has
faced big challenges on-time delivery and put products on the shelf for its customers. Timely delivery of
merchandise is an ideal concept in the bumper-to-bumper traffic in Sao Paulo like Seoul in Korea, where
Wal-Mart depends on suppliers or contract truckers to deliver most of its goods directly to stores. Consequently,
Wal-Mart lost around $58 to $ 78 loss since starting up operation in 1995 up to 1995 (Simchi-Levi, Kaminsky, &
Simchi-Levi, 1999). In addition, it has faced challenges in creating collaborative partner due to lack of trust
between manufacturers and retailers on its operation on Korea. Therefore, operating supply chains in developing
nations often require firms to enable to tailor their existing supply chain strategies and models or develop newer
ones for that environment (Han L., 2007 & Han, 2002).

Most developed countries, companies have been implemented the SCOR model successfully with its building
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blocks: business processes, key performance indicators, best practices and relevant technology (Phelps, T., 2006).
However, SCOR model is not a magic tool; it is somewhat difficult, resources and time-consuming to implement
the SCOR model in manufacturing industries. Manufacturing industries in economically developed countries
such as USA and EU are well-designed and supported by an outstanding infrastructure, which, in turn, enables
smooth information flow and physical goods among supplier, manufacturer and customers.

Lack of a well-developed infrastructure, which is a pre-condition for successful supply chain operation &
improvement, imposes additional pressure on implementation of SCOR model. This condition creates difficulties
to synchronize the demand and supply operation in the companies. This creates failure of smooth supply chain
operation, which usually results in inventory build-up along the supply chain (Andel, 1996; Andreoli, 1995;
Davis, 1995). Craighead and Shaw (2003) argue that supply chain performance is dependent on multiple
capabilities: SC relationship capabilities, manufacturing firm capabilities, ICT capabilities and operational
capabilities. These four capabilities, along with final customer’s desire, create and accumulate the value of the
supply chain. Developed countries manufacturing industry has been in well-established and status in the four
capabilities for SCOR model successful implementation. Almost all manufacturing industries in the developing
country are in stage of very low and limited SC relationship capabilities, manufacturing firm capabilities,
information and communication technology capabilities and operational capabilities.

The MIDC is small and medium enterprises, which produce Food, Beverages, Textile and Leather products.
From a technical perspective, supply chain operations have been manipulated on a manual or semi-automated
basis with the support of basic or legacy applications. Lack of connectivity, limited resources, and skilled labor
are still challenging for direct application of the model. There is often the system of shortage of qualified and
experienced professional employees, weak and lack of ICT as well as inexperience in the use of such
technologies. Several cultural and organizational challenges face ICT base advanced manufacturing technology
implementation (see Figure 2). The overall lack of management skills and expertise often makes it not viable for
developing countries to develop complex structures such as sophisticated performance measurement systems
(Waal, 2007). One important barrier for developing country producers in the performance measurement system is
the lack of know-how and practical experience on such application.

Insert Figure 2-here

Other considerable obstacles are related to poor supporting infrastructure of the developing countries. This
infrastructure leads to unresolved issues that are demonstrated in late delivery and material shortage. Magder
(2005) has shown this issue by investigating the Egyptian apparel industry emphasized the need to improve the
supporting infrastructure of the country to extend its export rate of industries such as: apparel, fresh food and
flowers. This can be considered as the major barrier facing developing countries manufacturing industries to
proceed in their upgrade.

The SCOR model has developed for a developed countries environment may not be suitable for DCMI. We need
to find a way on finding solution for adaptation to developing countries. For the intended task, we need to adapt
the SCOR model to the MIDC environmental factors and conditions. These factors have the different impact on
the model that did not expect in developed countries as explained above with SC relationship level, culture,
infrastructure, human and ICT capability issues in the consideration for our adaptation.

4. Adapting SCOR Model to Different Scenarios

The SCOR model has been through several revisions. Fig. 3 provides a timeline of revisions to the model
adapted from Phelps (2006). The latest release of the SCOR model, version 10.0, was in 2010. The SCOR model
version 10.0 provides a framework for business processes, metrics, best practices, and people.

In addition to timely revision of the SCC, different academicians and practitioners have been trying to adapt the
SCOR to their local operating conditions and environmental factors. In our literature review, we have
encountered a number of research works and papers on SCOR model adaptation. We have summarized the
papers into five categories for discussion as stated as follows:

e to manufacturing industry environment

e to the service industry environment

e  to the military environment

e to the geographical information system (GIS) and information technology (IT) environment
e to the logistics operation's environment

e to the collaborative supply network environment
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Insert Figure 3-here
4.1 SCOR model adaptation to manufacturing industry environment

Even though, the SCOR model designed and applied for manufacturing industries, based on identified limits and
weaknesses, researches and results from different practitioners and academicians, then the SCOR model can be
extended further increasing its proven practical relevance. There are a few research papers on adaptation of
SCOR model to the manufacturing industry environment.

The ongoing research done by Fronia et al. (2009) has shown how SCOR may be extended in order to develop a
framework for supply chain design. The researcher has suggested six standard process models for source process
in level 2. In comparison to those natives to SCOR, these six models are shown to be advantageous,
distinguishing more clearly between different modes of procurement (see Figure 4). Successively, it is
demonstrated how this level two models were detailed on the SCOR level 3 and 4. Using the above-mentioned
models and framework appropriate data can be gathered for the process cost, and cost of capital ties up in the
structured and easily manner. This step also develops as a basis for the next step in the supply chain design. The
additional analysis of logistic performance indicators, that are critically contingent on the supply chain
configuration, facilitates the evaluation of the whole supply chain performance as well as the impact of strategic
logistic measures.

Insert Figure 4-here

Companies have to satisfy a multitude of needs to thrive. Ensuing conflicts between targets have to be resolved
in order to maximize the companies’ market value, the decision field being of high complexity. Some methods
existing to today offer useful input to resolve this decision problem or at least parts thereof. Nevertheless, several
consulting projects for German companies completed by Wriggers et al. (2009) ascertained demand for an easy
to use the decision support system which targets this optimization problem. This paper describes a support
system for sourcing, which was successfully applied to resolve this problem, using an adaptation of SCOR as a
basis.

Hwang et al. (2008) identified critical metrics for the sourcing processes in the thin-film transistor-liquid
crystal display (TFT-LCD) industry supply chain in Taiwan is established by using the SCOR V.7.Model.
Although the study focuses on the Source management process, the other four management processes are also
considered. No extensions are made to the model.

Based on the SCOR model, Ren at al. (2006) presented a comprehensive framework for SC performance
management, which includes all aspects of performance management from performance measurement to
performance improvement. The methods for performance model design and performance analysis are mainly
discussed. The framework can be used for supply chain diagnosis, supply chain transformation, and the
exploration for supply chain operational mechanisms. Especially, it can also be used as the guide for business
application design, e.g. the business performance management system (BPMS).

Desodt et al. (2007) collected information from textile and garment industry supply chains in order to model the
supply chain. Then, using these performance data, they identified important variables and investigated the
endogenous and exogenous relationships among variables. The SCOR model had to be adapted to the study.

The study done by Han et al. (2007) integrates the concepts of the supply chain, a collaborative product
commerce, and SCOR to propose the collaborative supply chain operations reference model (CSCOR) in the
product life cycle. This model consists of four hierarchical levels: collaborative business model; collaborative
cooperative model; collaborative process model; and, a collaborative operational model. Based on project
management (PM), the CSCOR has five core procedure plan, source, make, delivery and return. This study also
assesses the effectiveness of the CSCOR by applying it to the regional manufacturing industry in China. The
contribution of this study is that it extends the SCOR model in proposing the CSCOR and establishes a
universally applicable collaborative supply chain reference model. This study also applies the CSCOR and
implements a system to the electronics industry, which serves as an example of best practices for a collaborative
supply chain involving customers, manufacturer, contract firms and suppliers.

Vanany et al. (2005) adapted SCOR model as a basis to develop a complete Supply Chain Performance
Management System (SCPMS) for a company in the lamp production industry. No adjustments or extensions are
made to the existing five management processes in SCOR. However, SCOR metrics as well as another additional
metrics is used to develop the integrated SCPMS.

Prabir (2007) investigated through different performance measurement systems. SCOR model was selected for
final adaptation for Indian Apparel and Textile Supply Chain Networks. Supply chain performance measurement
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framework is developed in terms of efficiency with respect to key functional parameters spanning four different
operation domains namely source, plan, make and deliver. There are five primary key performance indicators
(KPI) identified in each operation domain.

Lim et al. (2007) explore the importance of the performance measurement system for adaptive supply chain for
fulfilling the demand of current dynamic and ever-changing market needs; review the development in the area of
SC performance measurement. They have found out that although there are quite a number of publications,
which stressed the importance of the measurement and proposed approaches and methods, there is still a lack of
a holistic system that can link strategy and performance measurement. After identifying the most important
characteristics attributes & activities of a supply chain has and the performance metrics that contributes the
attributes, they have proposed a performance measurement framework which is used to evaluate the performance
of an adaptive supply chain and helps the companies to identify, evaluate and monitor the key areas which can
help them to maintain their pace and speed of their success.

4.2 SCOR model adaptation to service industry environment

The SCOR models have many limitations when applied to the services industry. Two of the most significant
limitations of the SCOR model are the semantics and process types. The limiting factor of the semantics and
process types is the connotation of the embedded definitions. An example is the definition and use of the
“MAKE” process. Semantically the “MAKE” definition in SCOR is the process of manufacturing that adds
value to a product (SCC, 2010). James H.B., (2206) has shown his SCOR model adaptation results for service
sector. The conversion of the SCOR “MAKE” process to service semantics creates a situation that is lost in
translation. In fact, “MAKE” in the service industries does not have a direct translation. Another process that is
not in any services setting is the “RETURN” process. One reason is that the physical return of a service is highly
improbable. This is because once a service is rendered the service is consumed, thus invalidating the semantic
and process descriptions in relation to services (James, 2006).

Ellram et al. (2004) evaluated the applicability of a Service SC based on three product-based manufacturing
models: Global Supply Chain Forum (GSCF) Framework, the SCOR model and Hewlett Packard’s supply chain
management model. Lambert et al. (2005) compared the SCOR model with the GSCF framework in four criteria
- scope, intra-company connectedness, inter-company connectedness and drivers of value generation - and
identified their relative strengths and weaknesses. Ellram et al. (2004) translated this latter model to service SC
and identified key functions as capacity and skills management, demand management, customer relationship
management, supplier relationship management, service delivery management and cash flow management (see
Figure 5).

Insert Figure 5-here

Laura (2006) has analyzed SCOR limitations for application in Telecom industry. Enhancement to SCOR and a
SCOR based practical roadmap for SCM modeling and implementation are proposed and applied in a case study
for Telecom industry. The paper also analyses qualitative and quantitative benefits from the SCOR
implementation in Telecom industry.

Based on intensive literature research and results of a European survey covering a wide range of industrial
branches, the assumption was validated that there exists no standard system so far. On the other hand, there is an
unsatisfied business need to quantify both the efficiency and effectiveness of service operations and make their
impact on customers’ overall performance transparent. Focusing on this area, Lange et al. (2007) presented the
conceptual new standard performance framework for the measurement of operational performance indicators in
the domain of industrial service.

Baltacioglu et al. (2007) developed a new framework, which is built on the existing knowledge derived from the
SCOR and Ellram et al. models, with an application in the healthcare industry. The name of the model
(IUE-SSCM) is derived from the initials of the affiliated organization of the authors (Izmir University of
Economics (IUE)) and Service Supply Chain Model (SSCM). After thorough investigation, they constructed
TUE-SSCM model to cover three basic units in the chain: the supplier, the service provider and the customer (see
Figure 6). The service provider is the focal company in the supply chain that performs the service, and it claims
the manufacturer’s role in the traditional supply chain literature. The supplier is the company which supplies
additional services to the service provider and/or directly to the service provider’s customer where these services
contribute directly to the production of the core service in the chain.

Insert Figure 6-here

One opportunity to support service providers in gaining transparency about their profitability and performance
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lies in the standardization of the service processes. This allows for the implementation of tools and methods to
measure and control performances and costs of service contracts more efficiently and effectively. The
EU-funded project InCoCo-'S' (Innovation, Coordination and Collaboration in Service Driven Manufacturing
Supply Chains, EC STRP 017192) strives for the development of reference processes for industrial services.
Based on the SCOR model (Supply-Chain Operations Reference model) offered by the Supply-Chain Council,
the project developed a reference framework for an efficient and effective integration of five different types of
industrial services into manufacturing supply chains. This reference framework, called the InCoCo-'S' Reference
Model (IRM), consists of generic planning, execution, and support processes with input/output relationships,
assigned best practices and a comprehensive set of performance indicators. The five different service clusters
considered in the project are logistics, retrofit, maintenance, packaging and quality control. These services cover
the phases of Source, Make and Deliver of the SCOR model (Gerosa et al., 2001; Schneider et al., 2007; Lang et
al., 2007).

4.3 SCOR model adaptation to military environment

Like any other sectors, the military industry has always used the knowledge from other sectors for improvement
of its activities. The South African National Defense Force (SANDF) contracted the CSIR to investigate and
propose methods to improve its logistics and inventory accounting capabilities. According to Bean et al (2009)
SANDF contracted a company to investigate and propose methods to improve its logistics and inventory
accounting capabilities. The researcher was decided that supply chain management in conjunction with the
SCOR model can be used to improve the SANDEF’s logistics effectiveness and the accounting of its inventory.
Therefore, the SCOR V 9.0 Model was chosen as a basis for the SANDEFE’s supply chain. Three case studies with
increasing complexity were conducted and during these case studies, it was ascertained that the SCOR model did
not cover the activities, with regard to materiel, in the SANDF supply chain sufficiently. Consequently, the
SCOR model had to be extended to be more suitable for the military environment.

The results of extension analysis include the introduction of a sixth management process, USE, which describes
the use of ammunition and user systems, such as an armor regiment, during training and operational exercises.
The MAKE Process is extended to include maintenance as well as the modification of material. A fourth process
category is included in SOURCE to deal with captured materiel from the enemy that can be used by SANDF
against the enemy in the future. It was necessary to add two RETURN process categories. This was namely
Maintenance Return for Disposal, were unusable material is destroyed by the SANDF and Maintenance Return
for the Proofing of Ammunition where ammunition is proofed by the SANDF (Figure 7).

Insert Figure 7-here

Earlier to the above research, United States of America, Deputy under Secretary of Defense (2000) has used the
SCOR model to provide a structured approach to implement SC processes in Department of Defense (DoD)
logistics organizations. A Maintain management process is used instead of Make, due to the need for materiel
repair in the DoD supply chain. The Return Management Process is excluded from the study.

4.4 SCOR model GIS and IT environment

According to Dangermond (1999) and Tomlinson (2000), one of the challenges for geographical information
system (GIS) units in the 21st century is to be able to manage themselves successfully in order to deliver the
right product at the right time to the right customer. It also indicated that by Tomlinson (2000), there will be
several management tools available to assist GIS units to enable them to manage themselves (Schmitz, 2009).

Schmitz (2009) used the SCOR model to introduce supply chain management into a GIS unit in order to improve
the effectiveness and efficiency of the unit when creating a GIS product. This SCOR focuses on the management
of the data used by a GIS unit. In the extended version of the SCOR model, GISDataSCOR, the original five
management processes are used, and the Make Process is extended to include an extra process category for
maintenance (M4: Maintain-to-Stock).

One of the more recent works exploring the intricacies of SCOR is the research performed by Fayez. This work
documented the weaknesses of the SCOR model and developed views of the framework to enhance the
capability of the model (Fayez, 2005). Enhancements to the SCOR model include the ability to define
interactions using a common ontology at the enterprise and functional unit level as well as clarifying the
complexities involved within the supply chain. One of the conclusions drawn from this research is the need for a
variety of views for other sectors outside of manufacturing.

Dong et al. (2006) used the SCOR model as a basis for developing a complete methodology and framework for
SCM problem solving. The SCOR model is not adjusted, but simulation and optimization techniques are used
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with the SCOR model to develop SmartSCOR, which is an integrated platform that supports end-to-end supply
chain transformation using various techniques.

4.5 SCOR model adaptation to logistics operations environment

The research done by Lai et al. (2002) has been conducted with aims to investigate the construct of, and develop
a measurement instrument for, supply chain performance (SCP) in transport logistics. Based on the SCOR model
and various established measures, a measurement model and a measurement instrument for supply chain
performance in transport logistics are developed. A SCP 26-item measurement instrument constructed. This can
be used to evaluate service effectiveness for shippers, operation efficiency for transport logistics service
providers, and service effectiveness for consignees. The empirical findings suggest that the measurement
instrument is reliable and valid for evaluating SCP in transport logistics.

Increasing dynamics are making efficient management of the supply chain difficult. The bullwhip effect is
known to be a major source of this inefficiency so there is a considerable amount of literature analyzing its
causes. However, the reported outcomes are not comparable because they consider business environments and
make different assumptions regarding operative processes. Kim et al. (2007) proposed a SCOR based framework
for modeling and analyzing the bullwhip effect so that practitioners can evaluate the performance of their supply
chain, and establish a strategy to improve its performance.

4.6 SCOR model adaptation to collaborative environment

There are some researches to also the SCOR model adaptation to collaborative networks. Some researchers are
adapted to this application of the SCOR model and others, specifically about a virtual organization, such as the
virtual organization performance measurement system by Seifert et al. (2008). At the same time, there are some
conceptual models such as a SCOR based model (Westphal et al., 2008). The adapted and conceptual models
consist of gathering some concepts in order to build a framework that can support decision makers so that they
can achieve the specifics purposes or strategies and identify new challenges (Francisco et al., 2009).

Hieber (2001), developed integrated model of collaborative performance measurement will make a contribution
to support improvements in trans-corporate logistics s well as to give guidelines for implementation of supply
chain management. The SCOR model served as a basis to the proposed performance measurement model.
However, to overcome its identified shortcomings for the new trans-corporate environment, the two phase
integral model consisting of generic high level and aggregate corporate performance indicators as well as
including the specific implementation guidelines has been developed.

5. Research Methodology and Industrial Scenario Analysis
5.1 Research methods

We can get generic information about the research methods for SCOR model adaptation even though the
literatures are limited. Table 2 shows a summary of the research methods used in the different literature. From
the number published data reviewed, there is a dominance of case study and conceptual approaches with fewer
undertaking with large-scale questionnaire surveys. We can observe the application of grounded theory approach
(GTA) in the supply chain areas has increased in recent years.

Insert Table 2-here
5.2 Industrial scenario analysis

Table 3 illustrates the different industrial scenarios that have been studied in the SCOR model adaptation
literature. Overall, manufacturing industry is the dominant sector for the SCOR model adaptation literature,
followed by the service industry.

From this review on SCOR model adaptation in this section, it can be concluded that:

e  There are possibilities of adaptation of SCOR model to different scenarios that suit the environment it
operates.

e Different business processes and working practices of the supply chain can be mapped and compared with
the original SCOR model to help determine their applicability and adaptability. This approach would suggest
that how adaptation can be more suited to the different supply chain's environment.

e  Most analysis started from the analysis of the business process. Then, the selection and determination of
appropriate performance measures have been followed.

Insert Table 3-here
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6. Conclusion & Future Direction

From our literature review, we can observe the possibility of SCOR model adaptation to different environment
and context even far from SCOR model scope area. There is no question that in adapting SCOR model, which
has proven to be effective. Developing countries has a better alternative for their organization local environment
and operating condition than investing limited and scarce resources in efforts, which do not amount to much
more than ‘reinventing the wheel’. The state-of-the-art techniques and practices currently in operation in
developed countries organizations can undoubtedly be of great benefit to organizations in developing countries.

The SCOR model has emerged as a quasi-standard business reference model across a range of industries. Global
manufacturing and distribution activities are demanded more integration of the supply chain in the recent years,
including developing countries. To make more effective and efficient supply chain operation and integration,
developing countries must be involved as part and parcel of the business activities. For this effect, developing
countries should find new or adapt the existing techniques for their supply chain modeling and improvement.
This paper has presented a literature review for the adapting SCOR model literature.

An analysis of the research methods across literature confirms that research is predominantly case or conceptual
based research. More testing is required in the future research of the SCOR model adaptation. This review
highlights future directions for research focused around three themes: developing a business process, developing
tailored performance metrics and the identifications of appropriate applications of best practices for the MIDC.
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Table 1. SCOR Level 1 Process Definitions (SCC, 2010)

SCOR Process | Definitions
Plan Processes include gathering customer requirements, collecting information on
available resources, and balancing requirements and resources to determine
planned capabilities and resource gaps.
Source Processes describe the ordering (or scheduling) and receipt of goods and
services.
Make Processes describe the activities associated with the conversion of materials or
creation of the content for services.
Deliver Processes describe the activities associated with the creation, maintenance, and
fulfillment of customer orders.
Return Processes describe the activities associated with the reverse flow of goods back
from the customer.

Table 2. Research methods from SCOR model adaptation

Methods SCOR model adaptation research Number of article
Case studies Schmitz, 2010; Bean et al., 2009; Irfan et al., 2008;
(Primary & Han et al, 2007; Sudaryanto et al. 2007; Laura Xu
secondary) Xiao Xia, 2006; Vanany et al., 2005; Prabir et al.,
2007; Di Martinelly et al, 2009, James H. Barnard, 14
2006, Fronia et al., 2008; Schmitz, 2007, 2008;
Fayez, 2005
Conceptual James H. Barnard, 2006; Tuncdan Baltacioglu et al.
2007; Ellram et al., 2004; Amlan Bora et al. 2004; 6
Drzymalski et al., 2006; Lim et al., 2007
Grounded theory Russel et al., 2009; Gerosa et al. 2008; Schneider, 3
approach (GTA) 0., Lange, 1., Nitu, B. 2007
Tool/model Morciniec et al, (2006); Dong et al., (2006); Fayez, 3
2005
Survey/ Hwang et al., (2008); Desodt et al, 2006 2
Questionnaires/
Empirical analysis
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Table 3. Research methods from SCOR model adaptation

Sector Authors Number of article

Manufacturing Russel et al., 2009; Wriggers et al 2009 Fronia et al.

Industry (General, | 2008; Felix et al., 2008; Hwang et al. 2008; Irfa et al.,

Adaptive, 2008; Prabil et al., 2007; Desodt et al. 2007; Han et

Synchronized, al., 2007; Vanany et al., 2005; Bora, 2004; Drzmalski 13

collaborative) et al., 2006;Lim et al., 2007

Service Industry DI Martinelly et al., 2009; Baltacioglu, 2007; James,

(General, hospital, | 2006; Ellram et al. 2004; Laura 2006 ; Gerosa et al., 7

industrial) 2008; Schneider et al., 2007,

IT & GIS Schmitz , 2007, 2009; Morciniec et al., 2006; Dong et 5
al., 2006; Fayez, 2005

Military Schmitz, 2010; Bean et al., 2009; Deputy Under 3
Secretary of Defense, 2000
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