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中 文 摘 要 ： 資訊科技的發展近況，引發了學界與產業界的關注；新興資訊科技
如雲端運算、巨量資料分析與行動應用等的蓬勃發展，不僅提供了
企業營運的新工具，也衝擊了如企業供應鏈管理等的企業管理層面
。然而，學者與企業管理者也持續對於應用這些新興資訊科技的實
際價值提出議論。因此，本研究將探討新興資訊科技應用對於供應
鏈績效的直接與間接影響。本研究運用「資源→策略→績效」模型
，建構出以三種競爭策略（成本領導、差異化與聚焦）中介於新興
資訊科技應用影響供應鏈績效的研究架構，並透過企業問卷調查與
資料分析以進行各項研究假說的實證，及論述其管理意涵。

中文關鍵詞： 供應鏈管理、新興資訊科技、雲端運算、巨量資料、行動應用、競
爭策略、資源基礎觀點

英 文 摘 要 ： Information technology in recent developments has invoked
tremendous attentions from both academics and industries.
The emerging information technology such as cloud
computing, big data analytics and mobile application not
only serves as a new tool for operations of enterprises,
but also impacts management arenas of enterprises such as
supply chain management. As considerable discussions about
the real value of applying the emerging information
technology in academics and industries, this study
researches direct and indirect impacts on applying the
emerging information technology to the supply chain
performance. By adoption of the
resource→strategy→performance model, this study builds a
research framework in which three competitive strategies of
firms - cost leadership, differentiation and focus -
mediate the effect of applying emerging information
technology on supply chain performance. Empirical survey
and analysis of enterprise data is conducted to test our
hypotheses, and managerial implications of findings are
also further elaborated.

英文關鍵詞： Supply chain management, Emerging information technology,
Cloud computing, Big data, Mobile application, Competitive
strategy, Resource-based view
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摘要 

資訊科技的發展近況，引發了學界與產業界的關注；新興資訊科技如雲端運

算、巨量資料分析與行動應用等的蓬勃發展，不僅提供了企業營運的新工具，也

衝擊了如企業供應鏈管理等的企業管理層面。 

然而，學者與企業管理者也持續對於應用這些新興資訊科技的實際價值提出

議論。因此，本研究將探討新興資訊科技應用對於供應鏈績效的直接與間接影

響。 

本研究運用「資源→策略→績效」模型，建構出以三種競爭策略（成本領導、

差異化與聚焦）中介於新興資訊科技應用影響供應鏈績效的研究架構，並透過企

業問卷調查與資料分析以進行各項研究假說的實證，及論述其管理意涵。 

 

關鍵詞：供應鏈管理、新興資訊科技、雲端運算、巨量資料、行動應用、競爭策

略、資源基礎觀點 
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Abstract 

Information technology in recent developments has invoked tremendous 

attentions from both academics and industries. The emerging information technology 

such as cloud computing, big data analytics and mobile application not only serves as 

a new tool for operations of enterprises, but also impacts management arenas of 

enterprises such as supply chain management. 

As considerable discussions about the real value of applying the emerging 

information technology in academics and industries, this study researches direct and 

indirect impacts on applying the emerging information technology to the supply chain 

performance. 

By adoption of the resource→strategy→performance model, this study builds a 

research framework in which three competitive strategies of firms - cost leadership, 

differentiation and focus - mediate the effect of applying emerging information 

technology on supply chain performance. Empirical survey and analysis of enterprise 

data is conducted to test our hypotheses, and managerial implications of findings are 

also further elaborated. 

 

Keywords: Supply chain management, Emerging information technology, Cloud 

computing, Big data, Mobile application, Competitive strategy, 

Resource-based view 
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1. Introduction 

1.1 Research Background 

Due to the high competitiveness of globalization in recent years, the meticulousness of 

enterprise internationalization and business integration, and the rapid development of information 

technology, business environments are experiencing tremendous change. For enterprises, 

customers' requirements need more rapid response and fulfillment. In order to respond promptly to 

the changing internal situations and external environments, enterprises need to interact quickly 

between vendors of upper, middle and lower streams by means of information technology to form a 

highly efficient supply chain organization.  

In the meantime, the booming development of various emerging information technologies 

such as cloud computing, big data and mobile application, are expected to affect enterprises’ 

managerial performance, including the supply chain performance. As the most noticed trends of 

information technology development in recent years (Gartner, 2014, 2015; IDC, 2014, 2015; 

IEEE, 2014, 2015), these emerging information technologies have attracted attentions as possible 

sources to strategic advantages for firms (Porter & Heppelmann, 2014). Their influence on 

economy and society has also attracted the attention of governments and companies worldwide. 

The adoption of emerging information technologies can provide strategic advantages for 

company managers and may even bring tremendous changes to the future market (Iansiti & 

Lakhani, 2014). Therefore, aligning with the development trends of emerging information 

technologies has become critical when companies develop their organizational strategies.  Thus, 

this study focuses on the managerial impact of innovative information technologies that emerge 

in recent years (Gartner, 2015; IEEE, 2015; Porter & Heppelmann, 2014). 

 

1.2 Research Motivation 

The recent trends of information technology development center around the evolution of 

information technology such as cloud computing, big data analytics and mobile connected 
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applications (Gartner, 2015; IDC, 2015; IEEE, 2015). These emerging information technologies 

(EIT) have also invoke tremendous attention from the academics (Iansiti & Lakhani, 2014; Porter 

& Heppelmann, 2014). Facing this flourishing of emerging information technologies, how 

enterprises react to these technologies becomes an important issue. The EITs are innovative 

technologies and still under development. Their impacts on supply chain performance have not 

been thoroughly realized, and deserved further investigation. 

By now there is few rigorous research regarding the impact of the emerging information 

technology on firm’s management activities and performance. Since supply chain management is 

critical to firm’s operation and financial outcome (Qrunfleh & Tarafdar, 2014), this study will focus 

on the influence of the emerging information technology on firm’s supply chain performance. 

 

1.3 Research Goals 

This study will explore the link between emerging information technologies and supply chain 

performance, and investigate the mediators and moderators in the link. In this study, the sources→

strategy→performance scheme of competitive strategy (Day & Wensley, 1988; Venkatraman, 1989) 

will be employed as a research framework. Empirical data from quantitative survey questions will 

be collected and analyzed to realize the research hypotheses. 

Through the research process and results, this study expects to clarify the effect of emerging 

information technologies on supply chain performance, and also to identify possible mediators and 

moderators (Baron & Kenny, 1986; Jaccard et al., 1990) in the effect. 
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2. Literature Review 

2.1 Emerging Information Technology 

Recently, the emerging information technologies have attracted attentions as possible 

sources to strategic advantages for firms (Porter & Heppelmann, 2014). Their influence on 

economy and society has also attracted the attention of governments and companies worldwide.  

Following the structure of the “new technology stack” depicted in Porter and Heppelmann 

(2014), this study will focus on the emerging software technology embedded in the stack. 

(1) Cloud 

The innovation of cloud has made a major impact on the products, services and business 

models of the IT software and hardware industries (Armbrust et al., 2010; Sultan, 2013; Vouk, 

2008). Cloud computing has therefore become an emerging concept and technology that has 

drawn attention from the IT software and hardware industries. The scope of the industry as well 

as the fact that it spans both the enterprise and consumer markets has led to much discussion on 

its future business potential (Graham, 2011; Iyer & Henderson, 2010; Katzan, 2009). 

Nevertheless, cloud computing technologies and business models as well as the new products, 

services, competition and alliances that arise as a result offer an emerging market that is well 

worth monitoring (Helland, 2013). 

Currently there are two main tracks of software technology in cloud infrastructure 

management, virtualization technology and software defined network (SDN) technology. 

Virtualization software is commonly used in the management and deployment of computing 

infrastructure such as virtualizing server and storage devices. The technology has also been 

extended to fields in desktop virtualization, application virtualization and internet virtualization 

(Sotomayor et al., 2009). 

On the other hand, rapid implementation of cloud related infrastructure and flexible 

management of cloud data center has gain significance during the cloud development. Software 

defined network is the new technology after virtualization software to dissolve hardware 
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computing resources. Kim and Feamster (2013) discussed the concept and advancement of 

software defined network as a promising technology for the management flexibility of data center 

networking devices. 

(2) Analytics and Big Data 

“Big data” refers to the technology applied in big, immediate and manifold structured and 

unstructured information. It helps companies store, transform, transmit and analyze huge amounts 

of information (McAfee & Brynjolfsson, 2012). It also provides advanced business analytics, 

develops business intelligence and leads to gains in business values (Chang et al., 2014). 

As the rapid growth of cloud computing, electronic commerce, social media, internet of things 

and mobile devices, data volume grew explosively, and makes companies all over the world started 

to pay attention to big data related technology (Kwon et al., 2014). Big data technology means to 

use computing processes such as storing, transforming, streaming, transferring and analyzing to 

handle structural or non-structural data that are dynamic, massive and variable, for the business 

benefits (Jacobs, 2009). The use of big data is to perform instant and complex analysis to massive 

dynamic data, and support companies’ decision-making in a short period of time. The rise of big 

data has provided new opportunities for future ICT industries and data scientists (Jelinek & Bergey, 

2013).  

Chen et al. (2012) describe the evolution of Big Data technology. They use business 

intelligence and analytics (BI&A) as a unified term, and treat big data analytics as a related field. 

They argue that the evolution of Big Data technology is characterized by BI&A 1.0, BI&A 2.0 

and BI & A 3.0. Data management and warehousing is considered the foundation of BI&A 1.0. 

BI&A 2.0 systems require the integration of scalable techniques in text mining, web mining, 

social network analysis, and spatial-temporal analysis with those existing DBMS-based BI&A 1.0 

systems. BI&A 3.0 integrate Big Data technology with mobile applications, such as mobile BI, 

mobile and sensor-based content, location-aware analysis, person-centered analysis, 

context-relevant analysis and mobile visualization of data. 

(3) Connectivity and Smart Mobile Applications 
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The Connectivity and Smart Mobile Applications software are used to establish exchange of 

information in a mobile and ubiquitous way (Iansiti & Lakhani, 2014; Porter & Heppelmann, 

2014). In order to provide ubiquitous mobile computing, infrastructure of wireless 

communication network need to be constructed first. Currently, various networking infrastructure 

are under development, such as IoT (Internet of Things) (Atzori et al., 2010) and wireless sensor 

network (Piran et al., 2011). 

Near Field Communication (NFC) (Leong et al., 2013; Tan et al., 2014) evolved from 

Radio-Frequency Identification (RFID) (Ilie-Zudor et al., 2011) and interconnection technology. 

In the past, non-contact chips were always produced as card applications. In recent years, chips 

have been embedded into mobile devices for greater convenience. Mobile devices have therefore 

been turned into a payment tool that allows downloading and payment of services in any public 

setting and can also be used for exchanging data on mobile devices. This development extends 

the possible applications of smart, connected products and the product clouds (Porter & 

Heppelmann, 2014). 

(4) Identity and Security 

Porter & Heppelmann (2014) describes identity and security as “Tools that manage user 

authentication and system access, as well as secure the product, connectivity, and product cloud 

layers.” This description of identity and security comprises cloud security and device security.  

Cloud security software technology has two dimensions. One dimension is the adoption of 

IT security technology, products or services by businesses to improve the security of cloud 

services. This is known as “Security for the Cloud” (Kalloniatis et al., 2013). The other 

dimension is the use of cloud computing by IT security vendors to strengthen, expand or 

transform their existing IT security technologies and services. This is known as “Security as a 

Service”. Examples include the collection of real-time virus data, updating virus definitions 

through the cloud, using cloud data centers for correlation analysis, reducing the load on terminal 

computers and blocking malicious attacks before they can enter the corporate network. The goal 

is real-time protection. The improved cloud IT security technology and service can also help 
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protect businesses from the IT security risks associated with the adoption of cloud architecture 

(Subashini & Kavitha, 2011). 

Device security involves Mobile Device Management (MDM) and Mobile Data Protection 

(MDP). One controls physical mobile devices while the other secures data saved in mobile 

devices, including user authority and privacy. BYOD (Bring Your Own Device) is currently the 

main issue for many enterprises adopting mobile devices (Hancke et al., 2010; Shin et al., 2012). 

 

2.2 Supply Chain Management 

The goal of supply chain management (SCM) is to facilitate the efficient and effective 

movement of products, services, finances, and information from a provider to a consumer. SCM is 

not only essential for effective production, distribution, and logistical performance of today’s 

companies, but can also influence their strategic posit (Vijayasarathy, 2010). Understanding how 

firms can profit from their supply chain management is highly important for both management 

practitioners and academics (DeGroote & Marx, 2013). 

Prior research has characterized SCM as fundamentally reshaping the enterprise competition 

and evolving as a part of firm’s new dominant logic (Wagner et al., 2012). Investigators have 

argued that the firm’s practices for leveraging associations with supply chain can be fundamental to 

sustaining a competitive advantage in the market (Qrunfleh & Tarafdar, 2014). 

2.3 The Impact of Emerging Information Technology on Firms 

In spite of the continuing development of the emerging information technology, research 

regarding firms’ adoption, impact analysis and business strategy perspectives is still at its 

embryonic stage (Porter & Heppelmann, 2014). 

Gupta et al. (2013) exploit possible adoption considerations with cloud computing 

technology. Factors that may influence adoption decisions of cloud computing, such as 

perception, attitude and organizational culture, have been investigated (Lin & Chen, 2012; Sultan 
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& van de Bunt-Kokhuis, 2012). Garrison et al. (2012) investigated possible success factors for 

deploying cloud computing. Cloud computing also introduces new risk into information 

technology adoption. Subashini and Kavitha (2011) presented a survey of the different security 

risks which pose a threat to the cloud.  

Waller and Fawcett (2013) discuss potential impact of big data technology on firms. In their 

paper, data science, predictive analytics and big data are collectively referred to as DPB. They 

argue that data science is the application of quantitative and qualitative methods to solve relevant 

problems and predict outcomes. Data scientists need deep domain knowledge and a broad set of 

analytical skills. Predictive analytics is a subset of data science. Although predictive analytics is 

related to many long-standing quantitative approaches, it stands as distinct from each. Predictive 

analytics attempts to quickly and inexpensively approximate relationships between variables 

while using deductive mathematical methods to draw conclusions. Chiang et al., (2012) argue that 

the current state of the analytics software industry makes it difficult and cumbersome to conduct 

analyses without a deep perspective of the underlying systems and technologies. They advocate 

that BI&A should be an interdisciplinary area that integrates data management, database systems, 

data warehousing, data mining, natural language processing, text mining, network analysis, social 

networking, optimization, and statistical analysis. 

The impacts of emerging connectivity and mobile application technology on firms are also 

noticed. As mobile application software on mobile phones and tablets become more popular, 

more development and deployment tool will be linked to the design and development of mobile 

application software (Serrano et al., 2013). This trend will see more software developers release 

innovative applications that link apps to SoLoMo (Social, Location based, Mobile) services, 

creating new business opportunities for firms. 

In view that the added value created by hardware products is limited, firms have gradually 

transformed into investing in the development of mobile application software. In order to satisfy 

user experience to increase the added value for products, mobile application software has become 
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the key source of competition for firms to differentiate their products (Mills et al., 2014; Watson 

et al., 2013). 
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3. Hypotheses Development 

3.1 The Impact of Information Technology on Supply Chain Performance 

The possible impact of information technology (IT) on supply chain performance has been 

an important topic to both academics and practitioners. For enterprises, the adoption of 

information technology is geared to facilitate and enhance information processing and exchange. 

The timely and accurate flow of information is a necessity for successful supply chain operations. 

Therefore, information technology use in a supply chain is expected to produce positive results on 

performance. For example, Wu et al., (2006) investigate the impact of information technology on 

supply chain capabilities drawing from the resource-based view of IT. The findings suggest that 

IT advancement and IT alignment are able to facilitate the development of supply chain 

capabilities. 

Zhang et al. (2011) conduct a systematic review of literature on the period of 1995 to 

mid-2010 and find that a majority of papers confirm a positive relationship between IT and 

supply chain performance.  

For more recent research, DeGroote and Marx (2013) investigate the impact of information 

technology on supply chain agility measured by the ability to sense and respond to market 

changes. Their data are collected from supply chain executives at 193 U.S. manufacturing firms. 

The results suggest that IT improves the supply chain’s ability to sense market changes by 

improving the adequacy, accuracy, accessibility, and timeliness of the information flows among 

members of the supply chain. Furthermore, IT also increases the supply chain’s ability to respond 

to market changes by reducing the cost, and improving the quality and timeliness of developing 

and executing coordinated plans to respond to market changes throughout the supply chain. Since 

the information technology this study will focus on is the emerging information technology. It is 

therefore hypothesized: 

H1. There is a significant association between emerging information technology and supply 

chain performance. 
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3.2 The Role of Competitive Strategy 

Despite the research results of the significant impacts of information technology on supply 

chain performance, it is argued that information technology alone does not completely determine 

supply chain performance. Business strategic thinking also plays an important role towards supply 

chain performance. For example, Huo et al. (2014) survey 604 Chinese manufacturers and find 

competitive strategies significantly influenced the effectiveness of supply chain practices, 

including internal, process and product integration. 

Porter’s framework for competitive strategy is one of the most widely accepted  business 

competition models (Miller, 1988). Porter’s research in industrial economics suggests three 

generic strategies of competing above average rates of return: cost leadership, differentiation and 

focus (Porter, 1980, 1985). He argues that to succeed in business, a firm needs to adopt one or 

more of the three generic competitive strategies, and that the firm’s strategic choice ultimately 

determines its competitiveness and profitability (Miller & Dess, 1993).  

In the meantime, the resource-based view (RBV) (Wernerfelt, 1984) of the firm attribute 

superior firm performance to firm resources. Firms build competitive advantage by utilizing unique 

sets of resources and strategies (Barney, 1991). Resources enable firms to conceive and implement 

strategies, improving effectiveness (Barney, 1991). In contrast, strategies are the ways in which 

firms relate to their environment (Porter, 1980, 1985). Strategies therefore impact the link between 

resources and performance (Edelman et al., 2005). 

Day and Wensley (1988) extend the work of Porter (1980) by introducing the sources→

positions→performance (SPP) framework of competitive advantage. In addition to acknowledging 

the performance impact of positional advantages in terms of superior customer value (e.g., 

differentiation) and lower relative costs (e.g., cost leadership). Their framework embraces elements 

from the resource-based view (Wernerfelt, 1984) by arguing that organizational capabilities are the 

key sources of positional advantages. 
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Bharadwaj (2000) develops the concept of Information Technology as an organization 

resource by drawing on the resource-based view of the firm. The study empirically examines the 

association between IT resource and firm performance and finds the relationship to be positive and 

significant.  

Koo et al. (2004) investigate Porter’s competitive strategies in electronic virtual markets. In 

their research framework, the resource of a firm is on-line business capability. Porter’s framework 

of competitive strategies is used to compare the market strategies of on-line firms and firms 

operating concurrently in the traditional and electronic markets. They also examine the connection 

between the competitive strategies and business performance in electronic markets. 

Edelman et al. (2005) provide a schematic representation of the resources→ strategy→

performance model. They examine the relationship between firm resources, strategies, and 

performance in a cross-section of small firms. They model firm strategy as a mediating variable by 

arguing that mediation tests specify the existence of a significant intervening mechanism (e.g., firm 

strategy) between an antecedent variable (e.g., firm resources) and the consequent variable (e.g., 

firm performance). 

Reimann et al. (2009) draw from the sources→positions→performance framework and build a 

research model in which two strategic postures of firms - differentiation and cost leadership - 

mediate the effect of CRM on firm performance. Their results reveal that CRM does not affect firm 

performance directly. Rather, the CRM-performance link is fully mediated by differentiation and 

cost leadership. 

In this research, the emerging information technology is viewed as sources of competitive 

advantage to supply chain performance (DeGroote & Marx, 2013; Dong et al., 2009; Vijayasarathy, 

2010). The basic premise of our study is that the relationship between emerging information 

technology use in the supply chain and supply chain performance can be affected by three key 

mediators: cost leadership, differentiation, and focus. Figure 1 shows this conceptual model. 



12 
 

 

 

Figure 1 Conceptual model 

 

(1) Cost Leadership 

With a cost leadership strategy, a firm can improve its competitive stance by lowering its 

manufacturing and marketing costs. A lower cost structure can improve profitability and market 

share. 

The advent of the emerging information technology has complicated the market dynamics, 

making it harder to predict how firms will compete in the market (Porter & Heppelmann, 2014). 

By now there are few studies of how companies compete in a market in terms of EST can be 

related with cost leadership strategy. However, previous studies have shown that the integration 

of information technology with supply chain management can reduce the cost of information 

exchange between parties in the supply chain, and thus impacting the supply chain performance 

(Dong et al., 2009; Qrunfleh & Tarafdar, 2014).  

Therefore, we propose that emerging information technology indirectly affects firm 

performance by increasing efficiency and driving down costs, implying that emerging information 

technology significantly affects a firm’s cost leadership position, leading to superior supply chain 

performance. It is thus hypothesized: 

H2a: There is a significant association between intention use of emerging information 

technology and position of cost leadership strategy. 

Emerging

Information

Technology

Supply 

Chain

Performance

Competitive 

Strategy
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H2b: There is a significant association between cost leadership strategy position and supply 

chain performance. 

H2c: Cost leadership mediates the relationship between emerging information technology and 

supply chain performance. 

 

(2) Differentiation 

On the other hand, a firm may pursue a strategic advantage by differentiating its products 

and services from those offered by competitors. By providing unique and innovative products and 

services with creative marketing, a firm can establish strong brand recognition and customer 

loyalty. 

With a differentiation strategy, a firm seeks to be unique in the way it offers products and 

services to customers, because it is viewed as valuable by customers (Porter, 1980). Porter and 

Millar (1985) further envisioned the potential of information technology as a driving force behind 

differentiation strategies. Many believe that firms can also enhance value by creatively exploiting 

differentiated market segments and channels. Differentiation strategies in market allow firms to 

charge premium prices for products and services deemed unique by customers (Porter, 2001). 

Adoption of information technologies may enable a firm to obtain in-depth information about 

its suppliers and customers and then use this knowledge to adapt its offerings to meet the needs of 

its supply chain operations in a better way than does its competitors. Therefore, the emerging 

information technology is linked to the business strategy of differentiation, which enables firms to 

achieve superior performance. This link is consistent with the sources→positions→performance 

framework; emerging information technology is as the source that allows firms to achieve a 

differentiated position, and in turn drives firm’s supply chain performance (Day and Wensley 

1988). 

H3a: There is a significant association between intention use of emerging information 

technology and position of differentiation strategy. 
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H3b: There is a significant association between differentiation strategy position and supply 

chain performance. 

H3c: Differentiation mediates the relationship between emerging information technology and 

supply chain performance. 

 

(3) Focus 

An alternative strategy, focus, is generally held to be appropriate for small firms or 

entrepreneurs with few resources, because it allows them to compete with larger firms and 

position themselves based on other strategic strengths (Wright, 1987).  

With a focus strategy, a firm concentrates its efforts on a specific market segment (Porter, 

1980). This strategy is generally held to be appropriate for small firms with few resources, 

because it allows them to compete with larger firms and position themselves based on other 

strategic strengths (Wright, 1987). How this strategy would play in an IT based market is not 

clear. Further, there have been no extensive empirical studies of the behavior and performance of 

firms in the market competing on the basis of information technology. Koo et al. (2004) examine 

Porter’s competitive strategies in electronic virtual markets and find on-line firms incline to 

differentiation strategy, whereas click-and-mortar firms prefer strategies based on focus strategy. 

Both on-line firms and click-and-mortar firms are pioneer adopters of emerging information 

technologies such as cloud computing and big data analytics. We thus hypothesize: 

H4a: There is a significant association between intention use of emerging information 

technology and position of focus strategy. 

H4b: There is a significant association between focus strategy position and supply chain 

performance. 

H4c: Focus mediates the relationship between emerging information technology and supply 

chain performance. 
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Drawing from these hypotheses proposed above, the research framework is illustrated in 

Figure 2. 

 

 

 

Figure 2 Research framework 
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4. Research Method 

4.1 Survey Instrument 

The survey instrument is developed with questions derived from the literature on emerging 

information technologies, Porter’s competitive strategies, resource → strategy → performance 

framework, and supply chain performance discussed above. We operationalize the study variables 

using multi-item reflective measures on a seven-point scale (Jarvis et al. 2003). 

Table 1 summarizes the independent and dependent variables, which are further elaborated 

below. 

Table 1 Research variables 

Construct Operational Definition Supporting Literature 

Emerging information 

technology 

A firm’s intention to adopt the 

emerging information technology 

Armbrust et al. (2010); Cegielski 

et al. (2012) 

 

Cost leadership 

A firm’s posture of competition based 

on lower cost of operation and resource 

relative to the firm’s competitors. 

 

Koo et al. (2004) 

Reimann et al. (2009) 

Oltra and Luisa Flor (2010) 

Differentiation 

A firm’s ability to compete by being 

unique within their industry in a 

number of perspectives. 

 

Koo et al. (2004) 

Reimann et al. (2009) 

Focus 

A firm’s ability to compete by targeting 

specific groups of buyers, product lines, 

product lifecycle, or geographic areas. 

 

Koo et al. (2004) 

Kim et al. (2004) 

Supply chain performance 

A firm’s assessment of the efficiency 

and effectiveness of its supply chain. 

Wu et al. (2006) 

Vijayasarathy (2010) 

DeGroote and Marx (2013) 

  Qrunfleh and Tarafdar (2014) 
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(1) The “Emerging information technology” construct 

Emerging information technology is measured with five items that reflected the firm’s 

intention to adopt the technologies. These items are based on technology forecast reports of famous 

market research institutions and academic literature. Global market research firms such as Gartner 

(2014, 2015) and IDC (2014, 2015) publish top technology trend predictions annually. Academic 

society such as the IEEE Computer Society also announces annual top 10 technology trends (IEEE, 

2014, 2015). Following the structure of the “new technology stack” depicted in Porter and 

Heppelmann (2014), this study will focus on the emerging information technology items in the 

technology stack. 

We choose to measure intention rather than actual adoption of the technology due to the 

relative newness of the emerging information technology as a business tool. In the literature, there 

is extensive support for the notion that measuring intention, when placed in context with respect to 

time, is an accurate proxy for action (Cegielski et al., 2012). 

 

(2) The “Cost leadership” construct 

The cost leadership construct is measured with three items that reflect the extent to which a 

firm deploys a cost oriented strategy. First of all, cost leadership means the generation of higher 

margins than competitors by achieving lower operation costs. Firms with a cost leadership 

strategy often have highly stable product lines and a strong emphasis on profit and budget 

controls (Miller, 1988). Secondly, cost leadership is often reflected in the price competitiveness 

(Koo et al., 2004). The third item is the economic scale. A firm can gain a cost advantage with 

economies of scale or superior manufacturing processes (Porter, 1980, 1985). Generally, larger 

firms with greater access to resources are more likely to take advantage of cost leadership 

strategies, whereas smaller firms are often forced to compete with highly differentiated products 

and services in a niche market (Wright, 1987). 

 



18 
 

(3) The “Differentiation” construct 

The differentiation construct is measured with four items that reflect the extent to which a firm 

deploys a differentiation strategy. 

First of all, differentiation entails being unlike or distinct from competitors, e.g., by 

providing superior information, prices, distribution channels, and prestige to the customer (Porter, 

1980). Differentiation prevents a business from competitive rivalry, insulating it from competitive 

forces that reduce margins (Phillips et al. 1983). 

Extending Porter’s competitive strategy framework, Miller distinguished differentiation 

strategies based on innovation from those based on operational and marketing efficiency (Miller, 

1988; Wright, 1987). These form the two items included in the construct. 

Differentiation strategies based on innovation can create a dynamic market environment in 

which it is hard for competitors and customers to predict and react. This unpredictability could 

give the innovator a substantial advantage over its competitors (Miller, 1987). We further 

distinguish innovation as new markets and new business models. Differentiation strategies based 

on innovation can create a dynamic market environment or a distinct business model in which it 

is hard for competitors and customers to predict and react. This unpredictability could give the 

innovator a substantial advantage over its competitors (Miller, 1987). 

 

(4) The “Focus” construct 

We base our measure of the focus construct on the research construct of Koo et al. (2004), 

and Laosirihongthong et al. (2010). 

A firm may obtain a strategic advantage by choosing to become specialized and focus on a 

niche market instead of competing broadly in the whole market. The choice of market segment 

for focusing can be based on dimensions such as prices, customer groups, product functions and 

geographical locations. Isoherranen (2011) evaluate the characteristics of technology orientation, 
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market orientation, customer focus and product focus in the case business. We measure the focus 

construct with four items which reflect four different market and product segmentations 

 

(5) The “Supply chain performance” construct 

Supply chain performance served as the dependent variable and is measured by seven items. 

Respondents will be asked to rate their supply chain performance over the past few years relative to 

their competitors on a seven-point scale.  

Beamon (1999) proposed a framework for measuring supply chain performance. The 

framework included the measurement of resources, output and flexibility as the strategic goals of 

SCM. The key measuring variables include cost, activity time, customer responsiveness and 

flexibility. Neely et al. (1995) discuss design issues in supply chain performance measurement 

systems. The metrics and measures are also discussed in the context of supply chain 

activities/processes such as plan, source, make/assemble, and delivery/customer (Gunasekaran et 

al., 2001; Gunasekaran et al., 2004). 

This study will focus specifically on supply chain effectiveness (the achievement of specific 

objectives) and efficiency (the means by which specific objectives were attained), which have 

been recognized as direct and observable goals of SCM practice. Firms in a supply chain achieve 

operational efficiency and effectiveness by lowering costs, reducing inventory, promoting 

flexibility, ensuring on-time deliveries, and minimizing shortage of critical resources. These 

objectives relate to both parties in a buyer–supplier relationship, and therefore, can determine the 

performance of the overall supply chain. 

Table 2 presents the items used to measure each of the independent and dependent variables. 

Table 2 Items used in the survey 

Variable Item 

Intention of emerging information technology adoption 

(1 – to no extent; 4 – to some extent; 7 – to a great extent) 

 EIT1: IoT cloud 
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 EIT2: IoT sensing 

 EIT3: IoT big data analytics 

 EIT4: IoT user interface 

 EIT5: IoT mobile app 

 EIT6: IoT security and privacy 

Cost Leadership strategy orientation 

(1 – strongly disagree; 7 – strongly agree) 

 
CL1: Developing products or services with lower 

cost 

 
CL2: Delivering products or services with lower 

price 

 
CL3: Providing products or services in large 

quantity or scale 

Differentiation strategy orientation 

(1 – strongly disagree; 7 – strongly agree) 

 
DF1: Differentiating products and services based 

on operational efficiency 

 
DF2: Differentiating products and services based 

on innovation 

 
DF3: Delivering products or services with superior 

functionality in current market 

 
DF4: Delivering products or services with 

innovative business model 

Focus strategy orientation 

(1 – strongly disagree; 7 – strongly agree) 

 MF1: Focusing in a niche market segment 

 MF2: Focusing in first to market position 

 
MF3: Focusing in market position as a fast 

follower 

 MF4: Focusing in a mature market segment 

Supply Chain Performance 

(1 – greatly below average; 4 – average; 7 – greatly above average) 
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 SCP1: Delivering products or services on time 

 SCP2: Reducing lead time 

 
SCP3: Responding to changes of customer 

requirement 

 SCP4: Avoiding lack of critical resources 

 SCP5: Inventory and logistics flexibility 

 
SCP6: Reducing cost of the whole supply chain 

management 

 SCP7: Reducing inventory cost 

 

4.2 Sample and Data Collection 

Empirical data to test the hypothesized relationships is obtained by using a survey of large 

Taiwanese companies. An online questionnaire developed in accordance with Table 2 above is 

implemented as the survey instrument. It is pre-tested in an iterative manner among a sample of 15 

executives and supply chain managers. The questionnaire items is revised on the basis of results of 

the expert interviews and refined through rigorous pre-testing to establish content validity. The 

pre-testing focuses on instrument clarity, question wording and validity. During the pre-testing, 

members of the sample are invited to comment on the questions and wordings of questionnaire. The 

comments of these individuals then provide a basis for revisions to the construct measures. 

After the pre-testing and revision, data of this research will be collected through an online 

survey of supply chain executives and managers. China Credit Information Service, LTD (CCIS) 

provides comprehensive data of the Top 5,000 list of the largest companies in Taiwan, and 2,300 

firms are selected randomly as the sample of this study. 

Table 3 shows the profile of the sampling list. The list for this research provides the names, 

addresses, and e-mail addresses of the 2,300 randomly chosen members. Survey invitations are sent 

to firms in the list by e-mail. Follow-up letters are sent approximately one month after the initial 

mailing. 
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Table 3 Profile of the sampling firms 

Industry Frequency % 

High-tech manufacturing 946 41% 

Other manufacturing 332 14% 

IT and Telecom services 450 20% 

Other services 301 13% 

Retail and wholesale 271 12% 

Total 2,300 100% 

 

4.3 Reliability and Validity 

The reliability of the survey instrument will be tested using Cronbach’s alpha (Cronbach, 

1951) as a test of internal consistency for the Emerging Information Technology, Cost Leadership, 

Differentiation, Focus, and Supply Chain Performance constructs. Cronbach’s alpha tests the 

interrelationship among the items composing a construct to determine if the items are measuring a 

single construct. Nunnally and Bernstein (1994) recommend a threshold alpha value of .7. Cicchetti 

et al. (2011) suggest the following reliability guidelines for significance: r < .70 (unacceptable), .70 

≤ r < .80 (fair), .80 ≤ r < .90 (good) and r > .90 (excellent). 

Content validity (Straub, 1989) refers to the extent to which the instrument measures what it is 

supposed to measure. Most of the measures used in the study are adopted from published studies on 

the topics. Although basing the study on the established literature provided a considerable level of 

validity, the study’s validity will be further improved by pilot-testing the instrument with a panel of 

experts comprising 15 executives and supply chain managers. 

In order to assess convergent and discriminant validity, the items used to measure Emerging 

Information Technology, Cost Leadership, Differentiation, Focus, and Supply Chain Performance 

constructs are subjected to principal components analysis with varimax rotation. The Bartlett test of 
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sphericity and the Kaiser–Meyer–Olkin measure of sampling adequacy are tested for satisfactory, 

to confirm the appropriateness of proceeding with further data analysis. 
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5. Results 

This study will investigate the impact of emerging information technology on supply chain 

performance, mediated by the firm’s position of competitive strategy. The empirical results are 

expected to demonstrate that emerging information technology such as cloud computing, big data 

and mobile connectivity (Iansiti & Lakhani, 2014; Porter & Heppelmann, 2014) influences the 

supply chain performance such as reducing cost, increasing flexibility and shortening time. The 

results also will verify the mediating role of Porter’s theory of generic strategy (Porter, 1980, 1985) 

on the link between emerging information technology and supply chain performance. Finally, these 

results will also make a solid case for the the sources→strategy→performance framework of 

competitive strategy (Day & Wensley, 1988; Venkatraman, 1989). 

Table 4 summarizes the descriptive statistics, reliability and validity tests. 

Table 4 Descriptive statistics and reliability and validity test 

Construct Item Mean SD 
Cronbach’s 

alpha 

Cronbach’s alpha 

if item deleted 

Factor loading 

on single factor 

Emerging EIT1 4.12 1.554 0.886 0.870 0.782 

Information EIT2 4.58 1.564  0.860 0.830 

Technology EIT3 4.45 1.619  0.861 0.824 

 EIT4 3.67 1.479  0.865 0.805 

 EIT5 4.71 1.554  0.869 0.784 

 EIT6 4.99 1.500  0.873 0.765 

Cost 

Leadership 
CL1 4.46 1.414 0.719 0.724 0.732 

 CL2 3.72 1.521  0.596 0.824 

 CL3 3.60 1.460  0.557 0.842 

Differentiation DF1 4.55 1.371 0.905 0.893 0.854 

 DF2 4.39 1.375  0.857 0.921 

 DF3 4.31 1.579  0.889 0.866 
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 DF4 4.21 1.456  0.870 0.895 

Market Focus MF1 4.52 1.379 0.852 0.806 0.839 

 MF2 4.31 1.485  0.812 0.834 

 MF3 4.32 1.311  0.835 0.792 

 MF4 4.22 1.372  0.792 0.864 

Supply Chain 

Performance 
SCP1 4.51 1.460 0.931 0.926 0.795 

 SCP2 4.61 1.330  0.918 0.858 

 SCP3 4.94 1.338  0.917 0.866 

 SCP4 4.55 1.330  0.921 0.832 

 SCP5 4.55 1.396  0.917 0.868 

 SCP6 4.42 1.465  0.922 0.828 

 SCP7 4.64 1.338  0.920 0.847 

 

 

Table 5 summarizes the correlation among different factors. 

Table 5 Construct correlation 

Construct  EIT CL DF MF SCP 

Emerging Information 

Technology 
EIT 1    

 

Low Cost CL 0.324** 1    

Differentiation DF 0.356** 0.647** 1   

Market Focus MF 0.421** 0.663** 0.864** 1  

Supply Chain 

Performance 
SCP 0.362** 0.622** 0.650** 0.759** 1 

**p < 0.01 

 

Table 6 summarizes the test results of hypothesized model 
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Table 6 Tests of hypothesized model 

Hypothesis  Coefficient p-value Test Result VIF Mediated 

H1 EIT → SCP 0.362*** 0.000 Supported   

H2a EIT → CL 0.324*** 0.000 Supported   

H2b CL → SCP 0.622*** 0.000 
Supported 

  

H2c EIT → SCP 0.180** 0.002 
Supported 

1.118 Partial 

 CL → SCP 0.564*** 0.000 
Supported 

  

H3a EIT →DF 0.356*** 0.000 
Supported 

  

H3b DF →SCP 0.650*** 0.000 
Supported 

  

H3c EIT → SCP 0.150** 0.009 
Supported 

1.145 Partial 

 DF →SCP 0.596*** 0.000 
Supported 

  

H4a EIT →MF 0.421*** 0.000 
Supported 

  

H4b MF → SCP 0.759*** 0.000 
Supported 

  

H4c EIT → SCP 0.052 0.304 Rejected 1.215 Complete 

 MF → SCP 0.737*** 0.000 Supported   

*p < 0.05, **p < 0.01, *** p < 0.001 
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6. Discussion 

This study investigates the impact of emerging information technology on supply chain 

performance, mediated by the firm’s position of competitive strategy. Managerial implications 

and possible avenues for further research are elaborated as follows. 

6.1 Managerial Implications 

Supporting these research hypotheses, the critical insight we obtain from our empirical 

results is that the link between emerging information technology and supply chain performance is 

fully mediated by the strategies of firms. In other words, the link between emerging information 

technology and supply chain performance is not direct, but rather indirect. On the basis of this 

finding, we conclude that prior research was incomplete in that it focused exclusively on the 

direct effect of emerging technology. By adopting a mediational structure in this study, we isolate 

the specific processes by which emerging information technology links to supply chain 

performance. To the best of our knowledge, this is the first empirical study to investigate critical 

mediators in the technology-performance link as well as to examine emerging information 

technologies in the context of business strategies. 

 

6.2 Study Limitations 

Although this study reports meaningful implications toward the development of 

multidimensional measures of factors that influence supply chain performance, the validity of an 

instrument cannot be firmly established on the basis of a single study. Especially, all cases used 

for tests were collected in firms located in Taiwan. Taiwan is a relatively speedy and competitive 

arena for accepting new information technology, but it has difference dependent on industry. 

Especially, the manufacturing and retail industries have shown front-running features. It is 

appropriate for SCM practitioners and academicians to interpret our findings as a guide model, 

rather than generalizing our measures in all emerging technologies. 
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6.3 Further Research 

As has been implied, there is a need for further research efforts focused on accumulating 

empirical evidence for the validation and assessment of measurement properties and data 

surmounting the limitations of the present study. Such research is needed to address how other 

variables relate to supply chain performance. Wearable interface in IoT, for example, has received 

inadequate attention in MIS and technology innovation theories. Further research could also 

investigate the relative importance of the factors impacting each stage of the supply chain 

process. These efforts should involve studies identifying the organizational factors which affect 

such independent variables as process fit, information quality, and system support. Also, special 

attention should be focused on data collected in various industries or specific context over an 

extended period. The analysis of such data may enable conclusions to be drawn about both more 

generalized relationships among variables and causality. 

 

 

 

  



29 
 

References 

Armbrust, M., Stoica, I., Zaharia, M., Fox, A., Griffith, R., Joseph, A. D., & Rabkin, A. (2010). A 

view of cloud computing. Communications of the ACM, 53(4), 50. 

doi:10.1145/1721654.1721672 

Atzori, L., Iera, A., & Morabito, G. (2010). The Internet of Things: A survey. Computer Networks, 

54(15), 2787-2805. doi:10.1016/j.comnet.2010.05.010 

Barney, J. (1991). Firm Resources and Sustained Competitive Advantage Journal of Management, 

17(1), 99-120. doi:10.1177/014920639101700108  

Baron, R. M., & Kenny, D. A. (1986). The moderator–mediator variable distinction in social 

psychological research: Conceptual, strategic, and statistical considerations. Journal of 

Personality and Social Psychology, 51(6), 1173-1182. doi:10.1037/0022-3514.51.6.1173 

Beamon, B. M. (1999). Measuring supply chain performance. International Journal of Operations 

& Production Management, 19(3), 275-292. doi:10.1108/01443579910249714 

Bharadwaj, A. S. (2000). A resource-based perspective on information technology capability and 

firm performance: an empirical investigation. MIS Quarterly, 24(1), 169-196.  

Cegielski, C. G., Allison Jones‐Farmer, L., Wu, Y., & Hazen, B. T. (2012). Adoption of cloud 

computing technologies in supply chains. The International Journal of Logistics 

Management, 23(2), 184-211. doi:10.1108/09574091211265350 

Chang, R. M., Kauffman, R. J., & Kwon, Y. (2014). Understanding the paradigm shift to 

computational social science in the presence of big data. Decision Support Systems, 63, 

67-80. doi:10.1016/j.dss.2013.08.008 

Chen, H., Chiang, R. H. L., & Storey, V. C. (2012). Business Intelligence and Analytics: From Big 

Data to Big Impact. MIS Quarterly, 36(4), 1165-1188.  

Chiang, R. H. L., Goes, P., & Stohr, E. A. (2012). Business Intelligence and Analytics Education, 

and Program Development. ACM Transactions on Management Information Systems, 3(3), 

1-13. doi:10.1145/2361256.2361257 

Cicchetti, D. V., Koenig, K., Klin, A., Volkmar, F. R., Paul, R., & Sparrow, S. (2011). From Bayes 

through marginal utility to effect sizes: a guide to understanding the clinical and statistical 

significance of the results of autism research findings. J Autism Dev Disord, 41(2), 168-174. 

doi:10.1007/s10803-010-1035-6 

Cronbach, L. (1951). Coefficient alpha and the internal structure of tests. Psychometrika, 16(3), 

297-334. doi:10.1007/BF02310555 

Day, G. S., & Wensley, R. (1988). Assessing advantage: a framework for diagnosing competitive 

superiority. Journal of Marketing, 52(2), 1-20.  

DeGroote, S. E., & Marx, T. G. (2013). The impact of IT on supply chain agility and firm 

performance: An empirical investigation. International Journal of Information Management, 



30 
 

33(6), 909-916. doi:10.1016/j.ijinfomgt.2013.09.001 

Dong, S., Xu, S. X., & Zhu, K. X. (2009). Research Note—Information Technology in Supply 

Chains: The Value of IT-Enabled Resources Under Competition. Information Systems 

Research, 20(1), 18-32. doi:10.1287/isre.1080.0195 

Edelman, L. F., Brush, C. G., & Manolova, T. (2005). Co-alignment in the resource–performance 

relationship: strategy as mediator. Journal of Business Venturing, 20(3), 359-383. 

doi:10.1016/j.jbusvent.2004.01.004 

Garrison, G., Kim, S., & Wakefield, R. L. (2012). Success factors for deploying cloud computing. 

Communications of the ACM, 55(9), 62. doi:10.1145/2330667.2330685 

Gartner. (2014). The Top 10 Strategic Technology Trends for 2014.   Retrieved from 

https://www.gartner.com/doc/2667526 

Gartner. (2015). Research Guide: The Top 10 Strategic Technology Trends for 2015.   Retrieved 

from https://www.gartner.com/doc/2966917 

Graham, M. (2011). Cloud Collaboration: Peer-Production and the Engineering of the internet. 

67-83. doi:10.1007/978-90-481-9920-4_5 

Gunasekaran, A., Patel, C., & McGaughey, R. E. (2004). A framework for supply chain 

performance measurement. International Journal of Production Economics, 87(3), 333-347. 

doi:10.1016/j.ijpe.2003.08.003 

Gunasekaran, A., Patel, C., & Tirtiroglu, E. (2001). Performance measures and metrics in a supply 

chain environment. International Journal of Operations & Production Management, 

21(1/2), 71-87. doi:10.1108/01443570110358468 

Gupta, P., Seetharaman, A., & Raj, J. R. (2013). The usage and adoption of cloud computing by 

small and medium businesses. International Journal of Information Management, 33(5), 

861-874. doi:10.1016/j.ijinfomgt.2013.07.001 

Hancke, G. P., Markantonakis, K., & Mayes, K. E. (2010). Security Challenges for User-Oriented 

RFID Applications within the Internet of Things. Journal of Internet Technology, 11(3), 

307-313.  

Helland, P. (2013). Condos and clouds. Communications of the ACM, 56(1), 50. 

doi:10.1145/2398356.2398374 

Huo, B., Qi, Y., Wang, Z., & Zhao, X. (2014). The impact of supply chain integration on firm 

performance. Supply Chain Management: An International Journal, 19(4), 369-384. 

doi:10.1108/scm-03-2013-0096 

Iansiti, M., & Lakhani, K. R. (2014). Digital Ubiquity - How Connections, Sensors, and Data Are 

Revolutionizing Business. Harvard Business Review, November, 91-99.  

IDC. (2014). IDC Predictions 2014: Battles for Dominance — and Survival — on the 3rd Platform 

(244606). Retrieved from  

IDC. (2015). IDC Predictions 2015: Accelerating Innovation — and Growth — on the 3rd Platform 

(252700). Retrieved from  

https://www.gartner.com/doc/2667526
https://www.gartner.com/doc/2966917


31 
 

IEEE. (2014). Top Technology Trends for 2014.   Retrieved from 

http://www.computer.org/portal/web/membership/Top-10-Tech-Trends-in-2014 

IEEE. (2015). Top Technology Trends for 2015.   Retrieved from 

http://www.computer.org/portal/web/membership/Top-Tech-Trends-for-2015 

Ilie-Zudor, E., Kemény, Z., van Blommestein, F., Monostori, L., & van der Meulen, A. (2011). A 

survey of applications and requirements of unique identification systems and RFID 

techniques. Computers in Industry, 62(3), 227-252. doi:10.1016/j.compind.2010.10.004 

Isoherranen, V. (2011). Analysis of Strategy Focus vs. Market Share in the Mobile Phone Case 

Business. Technology and Investment, 02(02), 134-141. doi:10.4236/ti.2011.22014 

Iyer, B., & Henderson, J. C. (2010). Preparing for the Future: Understanding the Seven Capabilities 

of Cloud Computing. MIS Quarterly Executive, 9(2), 117-131.  

Jaccard, J., Wan, C. K., & Turrisi, R. (1990). The Detection and Interpretation of Interaction Effects 

Between Gontinuous Variables in Multiple Regression. Multivariate Behavioral Research, 

25(4), 467-478.  

Jacobs, A. (2009). The pathologies of big data. Communications of the ACM, 52(8), 36. 

doi:10.1145/1536616.1536632 

Jelinek, M., & Bergey, P. (2013). Innovation as the strategic driver of sustainability: big data 

knowledge for profit and survival. IEEE Engineering Management Review, 41(2), 14-22. 

doi:10.1109/emr.2013.2259978 

Kalloniatis, C., Mouratidis, H., & Islam, S. (2013). Evaluating cloud deployment scenarios based 

on security and privacy requirements. Requirements Engineering, 18(4), 299-319. 

doi:10.1007/s00766-013-0166-7 

Katzan, H. J. (2009). Cloud Software Service: Concepts, Technology, Economics. Service Science, 

1(4), 256-269.  

Kim, E., Nam, D.-i., & Stimpert, J. L. (2004). The applicability of Porter's generic strategies in the 

digital age: assumptions, conjectures, and suggestions. Journal of Management, 30(5), 

569-589. doi:10.1016/j.jm.2003.12.001 

Kim, H., & Feamster, N. (2013). Improving Network Management with Software Defined 

Networking. IEEE Communications Magazine, February, 114-119.  

Koo, C. M., Koh, C. E., & Nam, K. (2004). An Examination of Porter's Competitive Strategies in 

Electronic Virtual Markets: A Comparison of Two On-line Business Models. International 

Journal of Electronic Commerce, 9(1), 163-180.  

Kwon, O., Lee, N., & Shin, B. (2014). Data quality management, data usage experience and 

acquisition intention of big data analytics. International Journal of Information 

Management, 34(3), 387-394. doi:10.1016/j.ijinfomgt.2014.02.002 

Laosirihongthong, T., Tan, K. C., & Kannan, V. R. (2010). The impact of market focus on 

operations practices. International Journal of Production Research, 48(20), 5943-5961. 

doi:10.1080/00207540903232797 

http://www.computer.org/portal/web/membership/Top-10-Tech-Trends-in-2014
http://www.computer.org/portal/web/membership/Top-Tech-Trends-for-2015


32 
 

Leong, L.-Y., Hew, T.-S., Tan, G. W.-H., & Ooi, K.-B. (2013). Predicting the determinants of the 

NFC-enabled mobile credit card acceptance: A neural networks approach. Expert Systems 

with Applications, 40(14), 5604-5620. doi:10.1016/j.eswa.2013.04.018 

Lin, A., & Chen, N.-C. (2012). Cloud computing as an innovation: Percepetion, attitude, and 

adoption. International Journal of Information Management, 32(6), 533-540. 

doi:10.1016/j.ijinfomgt.2012.04.001 

McAfee, A., & Brynjolfsson, E. (2012). Big Data- The Management Revolution. Harvard Business 

Review, October, 1-9.  

Miller, A., & Dess, G. G. (1993). Assessing Porter’s (1980) model in terms of generalizability, 

ccuracy, and simplicity Journal of Management Studies, 30(4), 553-585.  

Miller, D. (1987). The structural and environmental correlates of business strategy. Strategic 

Management Journal, 8(1), 55-76.  

Miller, D. (1988). Relating porter’s business strategies to environment and structure: analysis and 

performance implications. Academy of Management Journal, 31(2), 280-308.  

Mills, L. A., Knezek, G., & Khaddage, F. (2014). Information Seeking, Information Sharing, and 

going mobile: Three bridges to informal learning. Computers in Human Behavior, 32, 

324-334. doi:10.1016/j.chb.2013.08.008 

Neely, A., Gregory, M., & Platts, K. (1995). Performance measurement system design. 

International Journal of Operations & Production Management, 15(4), 80-116. 

doi:10.1108/01443579510083622 

Nunnally, J. C., & Bernstein, I. H. (1994). Psychometric theory (3 ed.). New York: McGraw-Hill. 

Oltra, M. J., & Luisa Flor, M. (2010). The moderating effect of business strategy on the relationship 

between operations strategy and firms' results. International Journal of Operations & 

Production Management, 30(6), 612-638. doi:10.1108/01443571011046049 

Piran, M. J., Murthy, G. R., & Babu, G. P. (2011). Vehicular Ad Hoc and Sensor Networks: 

Principals and Challenges. International Journal of Ad hoc, Sensor & Ubiquitous 

Computing, 2(2), 38-49. doi:10.5121/ijasuc.2011.2204 

Porter, M. E. (1980). Competitive Strategy. New York: Free Press. 

Porter, M. E. (1985). Competitive Advantage. New York: Free Press. 

Porter, M. E. (2001). Strategy and the Internet. Harvard Business Review, 79(2), 63-78.  

Porter, M. E., & Heppelmann, J. E. (2014). How Smart, Connected Products Are Transforming 

Competition. Harvard Business Review, November, 64-88.  

Porter, M. E., & Millar, V. E. (1985). How information gives you competitive advantage. Harvard 

Business Review, 63(4), 61-78.  

Qrunfleh, S., & Tarafdar, M. (2014). Supply chain information systems strategy: Impacts on supply 

chain performance and firm performance. International Journal of Production Economics, 

147, 340-350. doi:10.1016/j.ijpe.2012.09.018 

Reimann, M., Schilke, O., & Thomas, J. S. (2009). Customer relationship management and firm 



33 
 

performance: the mediating role of business strategy. Journal of the Academy of Marketing 

Science, 38(3), 326-346. doi:10.1007/s11747-009-0164-y 

Serrano, N., Hernantes, J., & Gallardo, G. (2013). Mobile Web Apps. IEEE Software, 

September/October, 22-27.  

Shin, S., Kim, K., Kim, K.-H., & Yeh, H. (2012). A Remote User Authentication Scheme with 

Anonymity for Mobile Devices. International Journal of Advanced Robotic Systems, 1. 

doi:10.5772/50912 

Sotomayor, B., Montero, R. S., Lorente, I. M., & Foster, I. (2009). Virtual infrastructure 

management in private and hybrid clouds. IEEE Internet Computing, 13(5), 14-22.  

Straub, D. W. (1989). Validating instruments in MIS research. MIS Quarterly, 13(2), 147-169.  

Subashini, S., & Kavitha, V. (2011). A survey on security issues in service delivery models of cloud 

computing. Journal of Network and Computer Applications, 34(1), 1-11. 

doi:10.1016/j.jnca.2010.07.006 

Sultan, N. (2013). Cloud computing: A democratizing force? International Journal of Information 

Management, 33(5), 810-815. doi:10.1016/j.ijinfomgt.2013.05.010 

Sultan, N., & van de Bunt-Kokhuis, S. (2012). Organisational culture and cloud computing: coping 

with a disruptive innovation. Technology Analysis & Strategic Management, 24(2), 167-179. 

doi:10.1080/09537325.2012.647644 

Tan, G. W.-H., Ooi, K.-B., Chong, S.-C., & Hew, T.-S. (2014). NFC mobile credit card: The next 

frontier of mobile payment? Telematics and Informatics, 31(2), 292-307. 

doi:10.1016/j.tele.2013.06.002 

Venkatraman, N. (1989). The concept of fit in strategy research - Toward verbal and statistical 

correspondence. Academy of Management Review, 14(3), 423-444.  

Vijayasarathy, L. R. (2010). An investigation of moderators of the link between technology use in 

the supply chain and supply chain performance. Information & Management, 47(7-8), 

364-371. doi:10.1016/j.im.2010.08.004 

Vouk, M. A. (2008). Cloud Computing – Issues, Research and Implementations. Journal of 

Computing and Information Technology, 16(4), 235-246. doi:10.2498/cit.1001391 

Wagner, S. M., Grosse-Ruyken, P. T., & Erhun, F. (2012). The link between supply chain fit and 

financial performance of the firm. Journal of Operations Management, 30(4), 340-353. 

doi:10.1016/j.jom.2012.01.001 

Waller, M. A., & Fawcett, S. E. (2013). Data Science, Predictive Analytics, and Big Data: A 

Revolution That Will Transform Supply Chain Design and Management. Journal of 

Business Logistics, 34(2), 77-84.  

Watson, C., McCarthy, J., & Rowley, J. (2013). Consumer attitudes towards mobile marketing in 

the smart phone era. International Journal of Information Management, 33(5), 840-849. 

doi:10.1016/j.ijinfomgt.2013.06.004 

Wernerfelt, B. (1984). A Resource-based View of the Firm. Strategic .Management Journal, 5, 



34 
 

171-180.  

Wright, P. (1987). A Refinement of Porter’s generic strategies. Strategic Management Journal, 8, 

93-101.  

Wu, F., Yeniyurt, S., Kim, D., & Cavusgil, S. T. (2006). The impact of information technology on 

supply chain capabilities and firm performance: A resource-based view. Industrial 

Marketing Management, 35(4), 493-504. doi:10.1016/j.indmarman.2005.05.003 

Zhang, X., Pieter van Donk, D., & van der Vaart, T. (2011). Does ICT influence supply chain 

management and performance? International Journal of Operations & Production 

Management, 31(11), 1215-1247. doi:10.1108/01443571111178501 

 



1 
 

 

科技部補助專題研究計畫出席國際學術會議心得報告 
日期： 104 年 10 月 1 日 

                                 

一、參加會議經過 

APDSI 國際學術研討會（Asia Pacific Decision Sciences Institute 
Conference）本年度（2015）與 The 2nd International conference on 
Supply Chain for Sustainability 共同舉辦，於 2015 年 7 月 19 日至 22
日在香港（Hong Kong）舉行。會議中除論文的發表，並作相關研

究成果的討論與意見的交流。我於會議中發表之論文題目為「The 
Research on Developing a Supply Chain Risk Management Strategy 
Evaluation Simulation Model」，論文全文附於本心得報告之「三、發

表論文全文或摘要」。 

二、與會心得 

計畫編號 MOST 103-2410-H-004-110 

計畫名稱 應用於供應鏈管理上之新興軟體技術的選擇與運用策略研究 

出國人員

姓名 林我聰 服務機構

及職稱 
政治大學資訊管理學系 
教授 

會議時間 
2015 年 7 月 19 日至 
2015 年 7 月 22 日 會議地點 香港（Hong Kong） 

會議名稱 
(中文) 

(英文)  APDSI 2015（20th Asia Pacific Decision Sciences 
Institute Conference） 

發表論文

題目 

(中文) 

(英文)   The Research on Developing a Supply Chain Risk 
Management Strategy Evaluation Simulation Model 



2 
 

研討會論文發表共分為 27 個 Panels，Panel 名稱如下： 

1. International Business Research 
2. Manufacturing Management 
3. Retail Marketing 
4. Quality & Product Development 
5. Supply Chain Coordination 
6. Service Management 
7. Social Networking 
8. Supply Chain Risk & Resilience 
9. Healthcare Management 
10. MS/OR 
11. Supply Chain Integration 
12. Sustainability: Economic Benefits 
13. Asia Business Strategy & Management 
14. Financial Markets 
15. Knowledge Management & Strategy 
16. Supply Chain Purchasing & Logistics 
17. e-Commerce & Social Media Network 
18. Organization Behavior 
19. Service Industries & Performance 
20. Sustainability 
21. Case Studies 
22. Statistics 
23. Green Trade Pacts & Strategic Alliances 
24. Green Corporate Sustainability 
25. Environmental Footprint - Green Design 
26. Asia Pacific Supply Chain - Challenges & Opportunities in the 

21st Century 
27. Environmental Footprint – Marketing & POM 

 
與會之發表人員皆能就其論文題目及所屬研究領域，提出頗為

深入的想法與創見；同時藉由和發表人員的面對面討論與意見交流，

更能掌握其研究成果的精髓，及觸發後續可能之研究議題。 

三、發表論文全文或摘要 



3 
 

THE RESEARCH ON DEVELOPING A SUPPLY CHAIN RISK 
MANAGEMENT STRATEGY EVALUATION SIMULATION MODEL 

 
Yun-Feng Wu, Department of Management Information Systems, National Chengchi 
University, No. 64, Sec.2, ZhiNan Rd., Wenshan District, Taipei City 11605,Taiwan (R.O.C), 
101356035@nccu.edu.tw 

Woo-Tsong Lin, Department of Management Information Systems, National Chengchi 
University, No. 64, Sec.2, ZhiNan Rd., Wenshan District, Taipei City 11605,Taiwan (R.O.C), 
lin@mis.nccu.edu.tw 

 

ABSTRACT 
 

As part of the division of labor and globalization, enterprises, customers and suppliers are 
located in various countries and regions. Complex, globalized supply chain network have 
greatly increased total supply chain risks. Therefore, improving the management of risk 
associated with the supply chain has become important to many enterprises. A supply chain 
risk management strategy evaluation simulation model is proposed in the present research. 
The simulation model, which constructed by using System Dynamics approach and the supply 
chain risk factor framework proposed by Chen and Lin [4], is used to evaluate the 
performance of supply chain risk management strategies, and is a useful tool for managers to 
assess supply chain risks as well as to test and select proper supply chain risk management 
strategies. 
 
Keywords: supply chain risk management; risk management strategy; simulation 
 
 

INTRODUCTION 
 
In order to reduce costs and improve overall supply chain efficiency, enterprises are looking 
for the best solutions over the world. Partners of the enterprise formed an extremely complex 
global supply chain network, and this situation also makes supply chain risk has been severely 
tested. Miyagi earthquake occurred on 11 March 2011 in Japan and after that a tsunami 
impact Japan east coast. Japan Miyagi earthquake and tsunami happened, many enterprises 
industry experienced supply chain interruption like Apple i-Devices, Boeing 787 airplane etc.  
In the same year Thailand floods impact computer industry. Hard drive shortages cause 

mailto:101356035@nccu.edu.tw�
mailto:lin@mis.nccu.edu.tw�
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related enterprises supply chain disruptions, and also caused huge losses in sales. We can find 
that want be the best companies in the supply chain could ignore the risk out occur probability. 
Manuj and Mentzer noted that global supply chains have numerous links interconnecting a 
wide network of firms. These links are prone to disruptions, bankruptcies, breakdowns, 
macroeconomic and political changes, and disasters leading to higher risks and making risk 
management difficult[16]. Elangovan et al. noted that Supply chain risk will have a very large 
impact, and even further become supply chain disruptions situation [7]. As a result enterprises 
suffer great harm. Therefore supply chain risk management is very important for the 
enterprise. Companies must pay more attention to issues of supply chain risk management 
strategy to reduce supply chain risk probability of occurrence. Blos et al. noted that supply 
chain risk management has become an important issue facing by all companies currently. 
Hence, this research will focus on the issue "how to reduce the impact of the occurrence of the 
supply chain risk effectively" [3]. This paper uses Chen and Lin proposed the interrelatedness 
of risk factors, and used it to establish model for researching related risk management policies 
[4]. The research results can help enterprises develop related strategies to the effectiveness 
and reduce the impact of the supply chain its members. This paper purpose is to propose a 
supply chain risk management strategy decision model and use the simulation method to 
validate the effectiveness of the model. 
 
 

LITERATURE REVIEW 
 
The goal of this research is to establish a supply chain risk management strategy decision 
model. This chapter will review the relevant literature. 
 
Supply chain operations reference model 
 
Supply Chain Council (SCC) has developed a Supply Chain Operations Reference model 
(SCOR-model) to be a reference model for supply chain management cross industry. The 
model spans all customer interactions, spans all product transactions, from your supplier’s 
supplier to your customer’s customer; and spans all market interactions, from the 
understanding of aggregate demand to the fulfilment of each order. The SCOR-model ver.9 
comprises five components: Plan, Source, Make, Deliver and Return. Each of these 
components is considered both an important intra-organizational function and a critical 
inter-organization process. This framework can be viewed as a strategic tool for describing, 
communicating, implementing, controlling, and measuring complex supply chain processes 
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to achieve good performance. 
 

 
Figure 1 – supply chain operations reference model 

 
Supply chain management (SCM) 
 
According to Blos et al. (2009, p247), they define SCM is “the management of material, 
information and finance through a network of organizations (i.e. suppliers, manufacturers, 
logistics providers, wholesales/distributors and retailers) that aims to produce and deliver 
products or services for the consumers [3]. Craighead et al. (2007, p134) defined SCM is “A 
supply chain comprises different entities that are connected by the physical flow of materials. 
These different entities are involved in the conversion, the logistics, or the selling of 
materials, with the materials reaching final customers in some desired form and quantity.” [5] 
And the supply chain (SC) concept originated in the traditional logistics. SCC definition the 
SCM is the process of all activities from production to delivery of the final product to the 
customer. And members include a series of suppliers, manufacturers to the final customer. 

 
Supply chain risk management (SCRM) 
 
Presently supply chain risk management is very important for enterprises. Jing et al. noted 
that SCRM main purpose is to control, monitor or evaluate supply chain risk and guarantee 
the continuity of the supply chain and the pursuit of best interests. And SCRM uses strategy, 
human resources, process, technology and knowledge to pursue the best architecture and 
consultation process [9]. Manuj and Mentzer noted that a globalized supply chain network is 
easy in chaos, collapse and lead to a greater risk due to political and economic change [16]. 
Researchers think SCRM is an assessment and identification process of risk by loss in 
supply chain, and reduce or avoid the damage caused by the enterprise through the 
implementation of appropriate policy coordination among members of the supply chain. 
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Tummala and Schoenherr noted that Supply chains become longer and more complex than 
before but its performance improvements are not achieving the expected because possibility 
of failure has increased [28]. 
 
Classification of supply chain risk factors 
 
Papers about risk factors have been research for long time, and have different define and 
classification methods. Elangovan et al. classified risk factors in 6 parts (improper selection 
of materials and supply, improper use of machines and equipment, improper manpower 
utilization, etc.)[7]. Manuj and Mentzer classified risk factors in 4 parts (supply, requirement, 
operations, and security)[16]. This paper use Chen and Lin propose supply chain risk factors 
[4]. Their research use previous supply chain risk factors research papers and build an 
enterprise overall risk factor patterns model based on SCOR model. The supply chain risk 
factors table as Table 1. In Table 1, Source phase 4 risk factors, Make phase 3 risk factors, 
Deliver phase 3 risk factors, and Return phase 3 risk factors. Total 12have mutual influence 
and more important risk factors. 
 

Table 1 - classification of risk factors 
Stage Risk factor 

1.Source 

1.1 Suppliers supply enterprises with poor-quality raw materials. 
1.2 The enterprises have weak planning of raw materials. 
1.3 Enterprise has only one supplier. 
1.4 Poor information transparency between enterprise and suppliers. 

2.Make 
2.1 The enterprises have weak planning of manufacturing. 
2.2 Flexibility of manufacturing is poor. 
2.3 Cost of inventory is too high. 

3.Deliver 

3.1 Forecast of customers’ demand is incorrect. 
3.2 The enterprises have poor flexibility of replenishment for customers’ 
order. 
3.3 Poor information transparency between enterprise and customers. 

4.Return 4.1 Quality of recycling is uncertain. 
4.2 Lead time of recycling is uncertain. 

 
Supply chain risk management strategy 
 
Supply chain risk management strategy literature can be divided into two categories: 
principle strategies and case strategies. Principle strategies, for example: Manuj and Mentzer 
noted that we can use six methods to solve supply chain risks, which are postponement, 
speculation, hedging, control/share/transfer, security and avoidance [16]. Gaudenzi and 
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Borghesi propose four phase to problems: risk assessment, risk reporting and decision, risk 
treatment, and risk monitoring [8]. Case strategies are against risk situations in cases. This 
paper use case strategies to match the risk factors in Table 1. 

 
System dynamic and simulation 
 
System Dynamics is an approach to understanding the behavior of complex systems over 
time. It is a process-oriented research method and deals with internal feedback loops and 
time delays that affect the behavior of the entire system. System Dynamics is also a 
methodology and mathematical modeling technique specializes in a lot of variables, studies 
of higher order nonlinear for understanding, and discussing complex issues and problems 
and it developed to help corporate managers improve their understanding of industrial 
processes. My main research method is system dynamic. 
Simulation is the imitation of the operation of a real-world process or system over time. The 
act of simulating something first requires that a model be developed; this model represents 
the key characteristics or behaviors/functions of the selected physical or abstract system or 
process [13]. The model represents the system itself, whereas the simulation represents the 
operation of the system over time. In this paper we use simulation method to operate the 
model and prove the model is useful. 

 
 

RESEARCH METHOD 
 
This research use System Dynamics approach to construct a supply chain risk management 
strategy evaluation simulation model. And then we use this simulation model to evaluate the 
performance of risk management strategies. This research has three stages. The first stage use 
the supply chain risk factors proposed by Chen and Lin [4] to search the related risk 
management strategies. The second stage is to build a supply chain risk management strategy 
evaluation simulation model. And the final stage is to use this simulation model to evaluate 
the performance of risk management strategies. The below tables are the risk management 
strategies found for the supply chain risk factors proposed by Chen and Lin [4]. 
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Source stage: 
Table 2 – SCRM strategies in source stage 

1.1 Suppliers supply enterprises with poor-quality raw materials. 
Tse & Tan, 2012; Managing product quality risk and visibility in multi-layer 
supply chain 

S 1.1-1 

Yoo et al, 2012; Inventory models for imperfect production and inspection 
processes with various inspection options under one-time and continuous 
improvement investment 

S 1.1-2 

1.2 The enterprises have weak planning of raw materials. 
Snyder, 2006; A tight approximation for a continuous-review inventory model 
with supplier disruptions 

S 1.2-1 

Schmitt, & Singh, 2012; A quantitative analysis of disruption risk in a 
multi-echelon supply chain 

S 1.2-2 

1.3 Enterprise has only one supplier. 
Sawik, 2013; Selection of resilient supply portfolio under disruption risks S 1.3-1 
Nicola & Roberta, 2010; Choosing between single and multiple sourcing based 
on supplier default risk 

S 1.3-2 

1.4 Poor information transparency between enterprise and suppliers. 
Wakolbinger & Cruz, 2011; Supply chain disruption risk management through 
strategic information acquisition and sharing and risk-sharing contracts 

S 1.4-1 

Jing et al., 2012; Supplier risk management: An economic model of P-chart 
considered due-date and quality risks 

S 1.4-2 

 
Tse and Tan proposed quality management strategy include improved the visibility of risk in 
supply chain and used marginal incremental analysis method to solve problem [27]. Yoo et al. 
proposed continuous inspection strategy include linear programming method [33]. Snyder 
proposed economic order quantity with disruptions (EOQD) method [23]. Schmitt and Singh 
proposed flexibility strategy included case study method [22]. Sawik proposed a mixed 
integer programming sources portfolio assess strategy [21]. Nicola and Roberta proposed 
real options approach supplier evaluation model strategy [19]. Wakolbinger and Cruz 
proposed linear programming sharing information framework policy strategy [29]. Jing et al. 
proposed P-chart solution sharing information policy strategy [9]. 

 
Make stage: 

Table 3 – SCRM strategies in make stage 
2.1 The enterprises have weak planning of manufacturing. 

Yoo et al., 2012; Lot sizing and quality investment with quality cost analyses for 
imperfect production and inspection processes with commercial return 

M 2.1-1 

Yoo et al., 2009; Economic production quantity model with imperfect-quality 
items, two-way imperfect inspection and sales return 

M 2.1-2 

Lee et al., 2013; Discrete lot sizing and scheduling problem under batch M 2.1-3 
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processing constraints in the semiconductor manufacturing 
Li & Marianthi, 2009; Integrated production planning and scheduling using a 
decomposition framework 

M 2.1-4 

Taj et al., 2012; A spread-sheet model for efficient production and scheduling of 
a manufacturing line cell 

M 2.1-5 

2.2 Flexibility of manufacturing is poor. 

Das, 2011;l Integrating effective flexibility measures into a strategic supply chain 
planning model 

M 2.2-1 

Kumar et al., 2010; A closed loop outsourcing decision model for developing 
effective manufacturing strategy 

M 2.2-2 

2.3 Cost of inventory is too high. 
Yang & Lua, 2011; The use of a multiple attribute decision-making method and 
value stream mapping in solving the pacemaker location problem 

M 2.3-1 

Al-Refaie et al., 2010;A System Dynamics Approach to Reduce Total Inventory 
Cost in an Airline Fueling system 

M 2.3-2 

 
Yoo et al. proposed best mass economic production quantity production strategy [32]. Yoo et 
al. proposed maximize profits Inventory production strategy [31]. Lee et al. proposed mix 
integer programming planning model strategy [15]. Li and Marianthi proposed integrated 
decision-making and scheduling production planning framework strategy [16]. Taj et al. 
proposed production planning and scheduling solution strategy [25]. Das proposed mixed 
integer decisions strategy [6]. Kumar et al. proposed assessment mode architecture [12]. 
Yang and Lua proposed integrated multi-attribute decision-making strategy [30]. Al-Refaie 
et al. proposed dynamic systems computing strategy [1]. 

 
Deliver stage: 

Table 4 – SCRM strategies in deliver stage 
3.1 Forecast of customers’ demand is incorrect. 
Petrovic & Petrovic, 2001; Multi criteria ranking of inventory replenishment 
policies in the presence of uncertainty in customer demand 

D 3.1-1 

3.2 The enterprises have poor flexibility of replenishment for customers’ order. 
Karimi & Konstantaras, 2013; An inventory control model with stochastic review 
interval and special sale offer 

D 3.2-1 

Lee, 2014; Dynamic pricing inventory control under fixed cost and lost sales D 3.2-2 
Timmer et al., 2013; Cooperation and game-theoretic cost allocation in stochastic 
inventory models with continuous review 

D 3.2-3 

3.3 Poor information transparency between enterprise and customers. 
Wakolbinger & Cruz, 2011; Supply chain disruption risk management through 
strategic information acquisition and sharing and risk-sharing contracts 

D 3.3-1 

Jing et al., 2012; Supplier risk management: An economic model of P-chart 
considered due-date and quality risks 

D 3.3-2 
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Petrovic and Petrovic proposed fuzzy linear programming replenishment policy [20]. Karimi 
and Konstantaras proposed linear programming inventory control mode strategy [10]. Lee 
proposed dynamic pricing inventory control strategy [14]. Timmer et al. proposed linear 
programming flexibility replenishment strategy [24]. Wakolbinger and Cruz proposed linear 
programming sharing information framework policy strategy [29]. Jing et al. proposed 
P-chart solution sharing information policy strategy [8]. 
 
Return stage: 

Table 5 - SCRM strategies in return stage 
4.1 Quality of recycling is uncertain. 
Teunter & Flapper, 2011; Optimal core acquisition and remanufacturing policies 
under uncertain core quality fractions 

R 4.1-1 

Kim et al., 2006; Supply planning model for remanufacturing system in reverse 
logistics environment 

R 4.1-2 

Nenes et al., 2010; Inventory control policies for inspection and remanufacturing 
of returns: a case study 

R 4.1-3 

Alinovi et al., 2012; Reverse Logistics: a stochastic EOQ-based inventory control 
model for mixed manufacturing/remanufacturing systems with return policies 

R 4.1-4 

4.2 Lead time of recycling is uncertain. 
Kim et al., 2006; Supply planning model for remanufacturing system in reverse 
logistics environment 

R 4.2-1 

Alinovi et al., 2012; Reverse Logistics: a stochastic EOQ-based inventory control 
model for mixed manufacturing/remanufacturing systems with return policies 

R 4.2-2 

 
Teunter and Flapper proposed linear programming purchase decision mode strategy [26]. 
Kim et al. proposed integrated remanufacturing mathematical model framework strategy 
[11]. Nenes et al. proposed remanufacturing inventory assessment model strategy [18]. 
Alinovi et al. proposed integrated manufacturing and remanufacturing strategy [2]. 
 
 

THE PROPOSED SIMULATION MODEL  
AND RISK MANAGEMENT STRATEGY EVALUATION 

 
Model established 
 
This research uses the System Dynamics software, Powersim Studio 10, to establish the 
proposed supply chain risk management strategy evaluation simulation model. The model is 
based on SCOR model. And we use those risk factors and SCRM strategies we collected to 
establish the model completed. The system dynamics causal loop diagram of the model is 
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shown in figure 2. 

 
Figure 2 – system dynamics causal loop diagram of the proposed  

supply chain risk management strategy evaluation simulation model 
 
This model simulates an enterprise situation. The process start form source, production, 
shipment, and return. Total Cost (TC) is the compare item for those SCRM strategies we 
introduced above. Experimental data demonstrate in appendix. 
 
Experiment process 
 
Experiment first run without any SCRM strategy represent enterprise do not use any SCRM 
strategy. We record data for finally experiment analysis and we record each experiment data 
every process. We observation every risk factor result by used different SCRM strategy. For 
example, we observation risk factor S 1.1 result under running SCRM strategies S 1.1-21 
and S 1.1-2 simulation experiment. Experiment data are recorded and used statistics 
hypothesis testing method to analysis which strategy is more useful. Other risk factor 
experiment process is the same. Finally we run all SCRM strategies and find the best 
combine strategies for all risk process. In this research we observation the total cost for main 
compare item. And TC is including production cost, inventory cost, deliver cost, return cost, 
and information cost. The following table is experiment initial parameters: 
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Table 6 - parameters 
dt requirement (Default :600)  
wk Unit time (week, total 52weeks) 
CRMI Per unit raw material cost =2 
CRI Per unit return cost =1 (t=0) 
RMI raw material inventory = 400(t=0) 
SI Deliver inventory=0 
URMI Per unit raw material holding cost =1 
USI Per deliver production holding cost =4 
RG Inspection classification costs =5 
I Information share cost =3 
σ Demand fluctuations =2.5% 
t Period  
CMI Per unit inventory cost =4 
CSI Per unit deliver cost =6 
MI Production inventory = 0(t=0) 
RI Return inventory =0(t=0) 
UMI Per unit production holding cost =2 
URI Per unit return production holding cost =1 
Rc Return cost= 3 
Sh Shortage (Default :0) 

 
We use Law and Kelton [13] proposed method to calculate simulation times. Formula 
demonstrates below and ‘n’ we calculate is 10. 
 

nr∗(r) = min�i ≥ n:
ti−1,1−α/2�

S2(n)
i

|X�(n)| ≤ r′�          (1) 

 
Experiment analysis 
 
After the experiment, we use hypothesis test method to find the better SCRM strategy for 
each risk factor. For instance, risk factor S 1.1 hypothesis test process demonstrates below. 
All SCRM strategies are demonstrating in table 7, and the experiment results are in the 
appendix. 
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Table 7 - risk factor S 1.1 hypothesis test 
 S 1.1-1 S 1.1-2 
1 1994804.891 3938265.832 
2 1984124.233 3947982.321 
3 1979919.306 3953091.89 
4 1988102.789 3941474.217 
5 2000717.684 3948436.051 
6 1986595.65 3934705.725 
7 1996638.076 3951316.36 
8 1991981.871 3972903.487 
9 1987311.844 3951672.267 
10 1981778.955 3965310.92 

 
Hypothesis steps: 
1. Establish a hypothesis 

H0(Null Hypothesis)：μS 1.1-1 ≥μS 1.1-2 
Ha(Alternative Hypothesis)：μS 1.1-1 <μS 1.1-2 

2. Use Minitab 1.6  
 N DF T P-value 
S 1.1-1 10 9 -461.31 0.000 
S 1.1-2 10 9   

3. P-value=0<α=0.05, Reject H0, we have significant evidence to prove μS 1.1-1 <μS 1.1-2 
true. 

4. We find that S 1.1-1 is better than S 1.1-2 
 

Table 8 – better SCRM strategies 
Stage Risk factors Authors Name 

Source 1.1 Suppliers supply enterprises with 
poor-quality raw materials. 

Tse & Tan, 2012 S 1.1-1  

1.2 The enterprises have weak planning of 
raw materials. 

Lawrence V. Snyder, 
2006 

S 1.2-1  

1.3 Enterprise has only one supplier. Nicola & Roberta, 2010 S 1.3-2  
1.4 Poor information transparency between 
enterprise and suppliers. 

Wakolbinger & Cruz, 
2011 

S 1.4-1  

Make 2.1 The enterprises have weak planning of 
manufacturing. 

Yoo et al., 2012 M 2.1-1  

2.2 Flexibility of manufacturing is poor. Das, 2011 M 2.2-1  
2.3 Cost of inventory is too high. Yang & Lua, 2011 M 2.3-1  

Deliver 3.1 Forecast of customers’ demand is 
incorrect. 

Petrovic & Petrovic, 
2001 

D 3.1-1  
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3.2 The enterprises have poor flexibility of 
replenishment for customers’ order. 

Karimi&Konstantaras, 
2013 

D 3.2-1  

3.3 Poor information transparency between 
enterprise and customers. 

Wakolbinger & Cruz, 
2011 

S 3.3-1  

Return 4.1 Quality of recycling is uncertain. Alinovi et al., 2012 R 4.1-4  

4.2 Lead time of recycling is uncertain. Alinovi et al., 2012 R 4.2-2  
 

After doing the experiment, we validate the effectiveness of the proposed supply chain risk 
management strategy evaluation simulation model. And through this model we find that in 
the risk factors circumstances enterprise has better performance than do not use any SCRM 
strategies. 
 
 

CONCLUSION 
 

The main purpose of this paper is to propose a supply chain risk management strategy 
evaluation simulation model. The model we proposed can be start up in different situation 
style by user requirement. And the model could assessment SCRM strategies on different risk 
factors, observation the impact in simulation enterprise, and evaluation the better SCRM 
strategies for simulation enterprise. We can use this model to reduce the impact of supply 
chain risk for enterprises. 
Our research results can be guidelines on relevant research. The proposed model can 
applicable to various industries for reducing the impact of supply chain risk. Above all, the 
proposed model can be effectively help enterprises raise avoid impact of risk in today 
complexly supply chain. In the future, we suggest subsequent research can complex risk 
factor and in different industry environment.  
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APPENDIX 
 

TC(RAW) S 1.1-1 S 1.1-2 S 1.2-1 S 1.2-2 S 1.3-1 S 1.3-2 

4103058.37 1994804.891 3938265.832 2966019.622 4175752.784 3503776.824 2934339.21 

4124312.85 1984124.233 3947982.321 2986668.194 4183130.275 3499119.058 2926574.36 

4109949.65 1979919.306 3953091.89 2950509.163 4184865.752 3483985.211 2921397.75 

4126625.88 1988102.789 3941474.217 2963500.669 4189659.388 3487613.265 2927268.97 

4093990.59 2000717.684 3948436.051 2966800.929 4175170.384 3513164.494 2939671.74 

4116403.76 1986595.65 3934705.725 2948836.443 4175706.744 3522733.88 2931944.35 

4133670.95 1996638.076 3951316.36 2962641.481 4188753.393 3497374.036 2926687.06 

4113951.47 1991981.871 3972903.487 2967704.744 4200839.104 3510925.683 2931447.42 

4107268.33 1987311.844 3951672.267 2962065.702 4182309.1 3531199.77 2925796.62 

4093941.44 1981778.955 3965310.92 2941380.175 4160785.716 3483326.175 2924351.47 

S 1.4-1 S 1.4-2 M 2.1-1 M 2.1-2 M 2.1-3 M 2.1-4 M 2.1-5 

2998991.192 3155547.629 3709585.91 3938245.685 3878055.834 3717073.173 3973977.73 

2983247.668 3144060.407 3714722.1 3944021.345 3894386.05 3750964.8 3990192.84 

2998247.247 3148190.712 3709192.188 3946378.18 3898298.134 3746918.975 3985105.03 

2999971.631 3139007.993 3702813.186 3938160.214 3866647.94 3725960.322 3991985.39 

2998258.405 3153469.318 3674569.167 3957619.284 3884085.546 3732066.814 4000341.5 

3002011.032 3135964.881 3722332.89 3957182.577 3880641.846 3725213.543 3990026.54 

2985411.76 3151455.244 3701601.964 3952534.626 3890735.919 3719411.041 3980585.73 

2987013.086 3160470.278 3709478.927 3936190.617 3873549.897 3717870.882 3964612.46 

2992854.386 3154688.263 3704087.303 3930315.425 3888614.713 3770016.068 3974382.33 

2993142.704 3140311.147 3704972.544 3960169.91 3905020.363 3720435.246 3999064.31 
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M 2.2-1 M 2.2-2  M 2.3-1  M 2.3-2  D 3.1-1  D 3.2-1  D 3.2-2  

3872258.814 4020673.428 3563584.419 4079434.576 4074250.718 4085643.239 4087929.685 

3861380.715 4000684.72 3578128.927 4076364.66 4103249.385 4088666.444 4089038.913 

3881935.326 3991623.23 3574645.934 4099513.483 4113723.09 4070607.803 4095204.226 

3898373.399 3983182.222 3574760.938 4089380.932 4132689.905 4067962.244 4091209.777 

3878539.899 4006168.231 3570115.945 4074417.689 4116311.593 4083385.715 4098790.599 

3873183.383 4010831.743 3578287.57 4086869.872 4100372.831 4098642.271 4077846.833 

3871346.453 3986577.594 3574252.356 4072459.286 4111893.267 4073442.934 4088251.856 

3871977.419 4020748.451 3571736.507 4079381.133 4087123.64 4089929.924 4092420.26 

3873674.262 4012229.852 3568867.307 4083119.832 4099027.535 4085725.553 4083712.176 

3877243.202 4003906.109 3572725.648 4091594.281 4096574.273 4071042.488 4082082.804 

D 3.2-3  D 3.3-1  D 3.3-2  R 4.1-1 R 4.1-2  R 4.1-3  R 4.1-4  

4100691.854 4065297.148 4078980.175 4097713.353 4127551.317 4088774.973 4121828.552 

4103544.509 4053712.971 4075812.115 4113312.45 4114683.759 4106448.991 4090622.498 

4093861.624 4067322.685 4100804.312 4135909.721 4121641.242 4112320.064 4136710.462 

4104450.935 4075057.538 4072574.463 4126031.02 4124038.126 4116122.084 4075359.591 

4086533.48 4068602.462 4072804.981 4134452.066 4108712.071 4107626.924 4109770.165 

4083918.691 4073977.087 4062134.903 4101908.097 4126203.686 4104357.108 4109939.855 

4084143.792 4066484.164 4069000.287 4115291.19 4122086.109 4086767.693 4098691.038 

4092884.611 4078054.965 4082314.804 4108712.535 4104863.07 4103880.241 4103708.15 

4092695.164 4055421.581 4090781.087 4105074.103 4110598.31 4104747.026 4121099.16 

4097413.909 4059339.742 4080420.088 4110666.409 4119180.468 4095287.927 4118752.234 

R 4.2-1  R 4.2-2  

4100136.716 4095357.351 

4107941.841 4114421.497 

4139305.684 4104703.372 

4123619.981 4135411.342 

4117693.331 4102997.401 

4122908.901 4099756.392 

4108779.82 4098686.991 

4114254.922 4107565.561 

4125992.92 4103351.406 

4092412.425 4130480.476 

 

四、建議 

1. 在現今激烈的商業競爭環境下，供應鏈管理已成為企業維持、提升競爭力

的一個重要途徑；而如何整合分佈於全球各地之供應鏈上中下游成員的資

源與能力、加強成員之間的相互學習與合作，並形成一可持續發展的供應
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鏈，已經成為企業界和學術界共同關注與研究的重要議題。供應鏈管理的

學術研究近年來發展迅速，企業界亦有相當多的導入建置實務經驗，可提

供一個平台，供學界與企業界人士交流意見，及討論供應鏈管理領域亟待

解決的重要問題。 

2. 隨著資訊科技的快速發展，企業組織如何善用資訊科技創新其營運模式、

改善其經營體質與決策制訂方式，以強化企業整體競爭力等相關議題是我

們需重視、關心的；應多加鼓勵、補助相關研討會及計畫等活動的進行。 

3. 與會人士均表示產學合作之重要性，應多加鼓勵、獎助國內產學合作活動

的進行。 
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