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ABSTRACT 

 

The Effect of RFID Technology, Capabilities and Policy 

Trust on the Business Process Performance: Comparison of 

Adoption and Adaptation Stage 

 

JaeHong Lee 

College of Business Administration 

Seoul National University 

 

Radio frequency identification (RFID), a leading technology in this age of ubiquity, 

has innovated business processes in many fields such as in logistics, distribution, 

manufacturing, and retail. RFID is a tool for gaining sustainable competitive advantage, 

namely, information technology (IT) value. As RFID is in accordance with the existing 

information systems and infrastructure within a firm, companies need to have the 

competence to successfully execute this technology. However, the information society is 

rapidly changing, and many consequent problems, such as the adverse effects of 

technology use, privacy leaks, and information security issues, are arising, making the 

adoption of new enterprise IT (EIT), such as RFID, all the more difficult. Only with the 

proper regulatory support from the government can a firm enhance creativity. 

Considerable research on RFID is focused on the introduction of RFID technology, 

the construction of an RFID system, and the implementation of such a system. However, 

for successful implementation, IT competence and performance-oriented strategies need 

to be examined. Most research has explored internal factors (e.g., top management 

support and organizational maturity), and only a few studies have empirically analyzed 

external factors (e.g., policy trust). Thus, the effect of RFID resource and policy trust on 
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business process performance should be noted as well as the change in the perception of 

users before and after RFID adoption. 

To analyze the relationships among the given factors, the IT business value model 

(Melville et al., 2004) is used in this paper. According to the literature on RFID adoption, 

the environmental factors for business process performance are (1) RFID technology, (2) 

RFID capabilities, and (3) policy trust, which have an indirect, instead of direct, 

influence on the performance through the business process. IT business value or 

performance is created from a combination of a variety of resources. 

Using RFID as an EIT, this study extends the concepts of Piccoli and Ives (2005) and 

employs measures whose reliability and validity were validated by previous studies. The 

constructs used in this study refer to those in the logistics industry. The items introduced 

in previous research were modified for RFID. The reliability and validity of the 

measurement tool are in accordance with the validating framework of Straub (1989). 

To empirically analyze this research model, a survey of the executives (i.e., those 

above the managerial level) of enterprises using RFID and planning to introduce it was 

conducted through email and personal interviews from August 22 to September 7, 2012. 

Questionnaires were handed out to 420 executives in Air Force logistics who have used 

RFID in logistics affairs for many years because these executives were the subjects of 

the RFID pilot project in 2004. The questionnaires were distributed to 700 subjects, 

including 250 RFID license holders and 30 middle managers in RFID enterprises 

registered in the Korea Association of RFID/USN Convergence (KARUS). A total of 

187 questionnaires (response rate: 26.7%) were used for the analysis, excluding 26 

inconsistent or unreliable sets of answers. 

The collected data were analyzed through PASW Statistics 18.0 and SmartPLS2.0 

M3. To examine the general properties of the respondents, frequency analysis using 
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frequency and percentage was performed, and partial least squares (PLS) regression was 

employed for structural model analysis. For the PLS model, the significance of the path 

coefficient was analyzed by collecting samples 1,000 times using the bootstrap method. 

The four hypotheses are supported by the data. The estimates of each hypothesized 

path and their corresponding t-value derived from the bootstrap procedure in PLS 

regression were obtained. All path coefficients were significant at α = 0.05 (t-value > 

1.96), supporting all hypotheses except the policy trust and business process link. 

In conclusion, this study demonstrates that RFID performance evaluation can be 

estimated multi-dimensionally by empirically validating the IT business value model 

applied to RFID contexts. The following is a summary of the analysis: First, RFID 

technology, capabilities, and policy trust are related significant factors for business 

process performance. RFID for transparency and accuracy can reduce time and 

manpower. As RFID aims to improve business processes, increased profits after 

adoption are guaranteed.  

Second, the effect on business process was verified by examining the differences in 

the awareness of business process performance among users before and after the 

introduction of RFID, that is, by using RFID experience as a moderating effect.  

Third, EIT, such as RFID, cannot be easily adopted by a sole company. However 

innovative and advanced a technology is, nationwide regulations and policies must be 

established to realize actual performance. Thus, trust in RFID policy will be a critical 

factor for business process performance. 

Policy trust has a significant influence before adoption, but its effect is relatively 

diminished after adoption. The effect of RFID technology and capabilities on 

performance becomes stronger in terms of improved business processes, whereas the 

policy effect gradually lessens. In other words, for companies planning to adopt RFID, 
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policy support is important, but for those who have already adopted it, RFID technology 

and capabilities have greater influence on performance. 

This study makes several contributions to academic and practitioner research. First, 

this study empirically analyzes business process performance by applying an IT business 

value model based on the resource-based view (RBV) to RFID. Technology and 

capability are important for producing business process performance using RFID. 

Second, this model proves the mediating effect of business process. Technology, policy 

trust, and capabilities are mediated by the business process, the latter being fully 

mediated. In other words, technology, capabilities and policy trust indirectly or directly 

influence business process performance through the business process. Third, the 

moderating effects of RFID adoption and Adaptation are identified. Before the 

introduction of RFID, technology, capabilities, and policy trust all had significant effects, 

but since the introduction, only technology proved to be significant, with its influence 

growing. Fourth, the business process based on RFID needs to be improved through the 

effective use of technology and capabilities to promote business performance. Managers 

have to focus on the business process and apply it to the whole process to help improve 

the complicated business process and achieve the ultimately desired performance. 

 
Keywords: RFID Technology, Capabilities, Policy Trust, Business Process, Business 

Process Performance 
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CHAPTER１INTRODUCTION 

 

1.1 Research Background and Motivation 

 

Three years ago, the Public Broadcasting Service (PBS) and the Wharton School of 

the University of Pennsylvania selected the top 30 inventions that fundamentally 

changed the business world and the quality of human life.1 Among these inventions 

were the Internet (1st), personal computers and laptops (2nd), mobile phones (3rd), and 

e-mail (4th). Interestingly, the top four inventions are all information technology (IT) 

products. Undoubtedly, IT has transformed the workings of modern society. Radio 

frequency identification (RFID) is in the same list (23rd) and is chosen by CIO.com as 

one of seven technologies that changed the world.2 As a leading technology in the age 

of ubiquity, RFID has innovated business processes in many fields such as logistics, 

distribution, manufacturing, and retail (Gale et al., 2006). 

As RFID is aligned with the existing information systems (IS) within a firm, 

competence in successfully introducing and operating this technology should be 

developed (Song and Lee, 2006). Although companies are well aware that RFID can be 

a value-creating tool for improving business processes and performance, the 

technological limitation of RFID and its cost disadvantage compared with barcodes are 

preventing companies from adopting the technology (MOPAS and NIA, 2011). 

Therefore, to encourage companies to utilize RFID and thus fundamentally improve 

business environments, higher productivity should be guaranteed. Clear guidelines for 

                                                        
1“A World Transformed: What Are the Top 30 Innovations of the Last 30 Years?”, 2009. 2. 
http://knowledge.wharton.upenn.edu/article.cfm?articleid=2163 
2“7 Tech Innovations That Changed the World”, 2009, 2. 
http://www.cio.com/article/481227/7_Tech_Innovations_That_Changed_the_World?page=2 



 
2 

RFID capabilities are also needed to increase organizational IT competence. 

Enterprise IT (EIT), a technology that boosts the managerial efficiency of a whole 

company, makes the decision of a firm to utilize RFID difficult because EIT takes 

countless considerations such as safety, uncertainty in the initial cost versus future 

benefits, interoperability with existing business processes, and relations with partner 

companies (Kayworth and Sambamurthy, 2000; Ward et al., 2005). The information 

society is rapidly changing, and many consequent problems, such as the negative effects 

of technology use, privacy leaks, and information security issues, are arising (Thiesse, 

2006), making the adoption of a new EIT, which includes RFID, all the more difficult. 

To encourage creativity in firms, proper regulatory support should be provided by the 

government (Lee, 2007). 

At the outset of technology innovation, a long-term development strategy and 

effective promotion are required to boost overall productivity and maximize industry-

wide competitiveness. Government agencies and other authorities concerned should 

prepare roadmaps, devise standards, and establish policies (Wright et al., 2009). 

Technology development can leverage governmental intervention, even if indirectly, and 

nurturing efforts from the beginning (Fujita, 2012).  

If companies have enough trust in governmental support for RFID, they can easily 

use the technology. Therefore, to answer the question “What factors affect effective IT 

utilization and performance?” we need to examine the relationship of RFID technology, 

capabilities, and policy trust with business process performance. 
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1.2 Research Goal and Research Question 

 

Many studies on RFID are focused on the introduction of RFID technology, the 

construction of an RFID system, the implementation stages, and the technology itself 

(Bhattacharyya et al., 2009; Lee and Lee, 2007; Thiesse, 2007; Wu et al., 2006). 

However, for successful implementation, IT competence management should be 

examined, and the importance of performance-oriented strategy should be emphasized 

(Prater et al., 2005). Although most previous research has explored the internal factors, 

such as top management support and organizational maturity (Chong and Chan, 2012; 

Loebbecke and Palmer, 2006; Ngai et al., 2007), only a few studies have investigated the 

external factors, such as policy trust (Yang and Jarvenpaa, 2005). Thus, the effect of 

trust in RFID technology, capabilities, and policy on business processes and 

performance should be noted as well as the change in users’ perception of the 

technology before and after RFID adoption. The study aims to answer the following 

questions:  

 

1. What factors of RFID technology, capabilities, and policy trust influence 

performance?  

§ What makes up RFID technology, capabilities, and policy trust? 

2. Does any difference exist in the effect of policy trust on the business process 

between adoption and adaptation? 

§ If policy trust affects the business process during adoption, is the effect still 

present during adaptation? 
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3. What causal relationships exist between the factors, and how do these factors 

affect business processes and performance (i.e., the dependent variable)? 

§ Does any difference exist in the perceptions of RFID-driven performance in a 

group-level (public vs. private) study? 

 

1.3 Research Category 

 

According to Siegel et al. (1986), research on the behavioral and social effects of 

computers used for communication falls into four general categories: (1) technology 

assessment, (2) organizational, (3) technical capabilities, and (4) social-psychological 

studies. Technology assessment studies evaluate the potential effect of computer 

networks on the society or human behavior (Hiltz and Throff, 1978; Lancaster, 1978). 

Organizational studies examine the effect of computer-mediated communication job 

performance and managerial functioning (Bikson and Gutek, 1983). Technical 

capabilities studies investigate the relative ease or difficulty with which people learn or 

carry out particular communication operations as a function of network or software 

variables (Thomas and Carroll, 1981). Social-psychological studies investigate such 

issues as the social or organizational context of communication and the effects of 

computer-mediated communication on interpersonal relations (Hiltz et al., 1980). The 

present study, which examines RFID technologies and performance, falls into the first 

category. To date, little is known about the effects on policy trust of using RFID in the 

business process.  

In situations in which the business process is enabled by RFID systems, the different 

aspects of business process performance, including (1) business process efficiency, (2) 

group member participation, and (3) interpersonal behavior, may be of interest. 
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1.4 Thesis Outline 

 

This paper is organized as follows. In Chapter 2, I describe the theoretical background 

of the research model by explaining the resource-based view (RBV), focusing on 

concepts such as RFID technology, capabilities, and policy trust. In Chapters 3 and 4, I 

elaborate on the RFID model, the operational definition of the constructs, the construct 

measures, and the research hypotheses. In Chapter 5, I describe a method for assessing 

the research instrument, an illustration of the analysis framework, and the research 

method. In Chapter 6, I present the contributions of this study and draw conclusions 

from the findings.  
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CHAPTER２LITERATURE REVIEW 

 

2.1 Radio Frequency Identification 

 

In this section, I discuss the meaning (i.e., definitions and notions) and usage (i.e., 

applications and business practices in various industries) of RFID. The RBV and the IT 

business value model in relation to this research are discussed in the following section. 

 

2.1.1 Overview of RFID Technology  

 

As previously mentioned, the Internet, personal computers and laptops, mobile 

phones, email, and RFID are included in the list of the top 30 inventions in the world 

(Knowledge@Wharton, 2009). Clearly, IT has significantly revolutionized human life.  

Similarly, RFID is among the top seven technologies according to CIO.com (Diann, 

2009); (1) the Internet and the World Wide Web, which instantly altered traditional 

communication methods; (2) the personal computer and the laptop, first introduced in 

1981 when IBM launched Osborne 1, a portable microcomputer weighing 24 lbs.; (3) 

the mobile phone, which was introduced by Motorola in 1983 only for car use but 

eventually evolved for the “mobile” individual; (4) online shopping and electronic 

commerce, which reduce transportation and other difficulties associated with purchasing; 

(5) social networking service, which was initiated by SixDegrees.com in 1997 and is 

now commoditized, such as MySpace and Facebook; (6) the graphical user interface, 

which was invented by Douglas Englebart and drastically improved by Apple in the 

1970s and 1980s as support for interaction with computers; and (7) RFID and its 
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applications, which were first used in the radar system during World War II and are now 

applied to car fare payment, vehicle speed measurement, inventory management, point 

of sale systems, cardholder management, sensor networks, and smart services as a 

replacement for barcodes and as a wholly new alternative. 

RFID technology is a long-distance information identification system that uses radio 

frequency. To enable communication, RFID tags and readers are necessary. Tags are 

composed of antennas and an integrated circuit (IC); the antennas send the information 

stored in the IC to the RFID reader. This information is used to identify the objects to 

which RFID tags are attached. In other words, RFID is similar to the barcode system, 

the difference being the former uses radio frequency, whereas the latter uses light. In 

contrast to barcodes, which are limited to short distances, RFID tags can receive 

information from a longer distance, and RFID data can pass through other objects. The 

components of the RFID system are depicted in Figure 2-1. 

 

 
· Source: Finkenzeller (2010) 

Figure ２-1 RFID System Components  

 

RFID tags can be passive, semi-passive, or active. Passive RFID is assisted only by 

the battery in the reader. The accessible distance between the tag and the reader is 2 m to 
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3 m. Passive RFID is widely used because of its cost advantage and long battery life. 

Semi-passive RFID is operated by batteries embedded in the tags for reading and by 

batteries inserted in the readers for communicating. Active RFID depends entirely on the 

power generated in the tags for both reading and transmitting information. The batteries 

are attached to the tags so that the communication distance extends from 3 m to 10 m. 

The drawback of active RFID is its high cost and batteries, which should be replaced 

when in need of recharging. The differences between passive and active tags are detailed 

in Table 2-1.  

 

Table ２-1 Differences between Passive and Active Tags 

Passive tags Active tags 

Do not require a power source to 

operate 

Powered by an internal battery with 

a finite lifespan 

Short range  Long range  

Sensitive to interference  Less sensitive to interference 

Low data transmission rates  High data transmission rates 

Can read few tags at once  Can read many tags at once 

Reader needs to be aimed at the tag Tags can be read without precise 

aiming 

· Source : Wyld (2006) 
 

RFID systems can also be classified into low- (LFID), high- (HFID), and ultrahigh-

frequency identification (UHFID). LFID is allowed in the 120 KHz to 140 KHz band 

zone and is used for animal identification. HFID, using 13.56 MHz, is widely adopted 
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for bus cards. UHFID, using 868 MHz to 956 MHz, is utilized in electronic toll 

collection, container management, and vehicle management. RFID frequency bands and 

applications are explained in Table 2-2.  

Along with semiconductor technologies and the Internet, RFID has steadily made 

strides in the logistics, distribution, medical, and educational industries for the past 10 

years and will largely contribute to building ubiquitous and sensor network 

environments. Ranging from low-frequency to high-frequency, ultrahigh-frequency, and 

microwave, RFID has many applications. Mobile phones with RFID readers are good 

examples. Active RFID is used in long-distance logistics management, and related 

research is currently being conducted on it. Item-level, as opposed to unit-level, tagging 

is also used by some companies.  

 

Table ２-2 RFID Frequency Bands and Applications 

Frequency 
Range 

Range 
Data 
speed 

Applications 

120–150 kHz 

(LF) 
10 cm Low 

Animal identification, factory data 
collection, Access Control & 
Security identification 

13.56 MHz 

(HF) 
1 m 

Low to 

moderate 

Smart cards, Library Books, Access 

Control 

433 MHz 

(UHF) 
1–100 m Moderate 

Defense applications, with active 

tags 

868-928 MHz  

(UHF) 
1–2 m 

Moderate 

to high 

EAN, various standards, Highway 

toll Tags 

2.45-5.8 GHz  

(Microwave) 
1–2 m High 

802.11 WLAN, Bluetooth standards, 

Asset Tracking 

3.1–10 GHz  

(Microwave) 
to 200 M High Requires semi-active or active tags 

· Source: Finkenzeller (2010) 
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The benefits of RFID, especially as a replacement of the barcode system, can be 

further extended in the future. RFID tags use IC memory, which can store more 

information than the one-dimensional line patterns of the barcode. The barcode can only 

identify the item type, but RFID tags can assign each item a unique serial number, which 

is very helpful in managing inventory and preventing thefts. The major advantages of 

RFID tags over barcodes are as follows: information collection in continuous, not 

discrete, time; superior precision rate; fast data transfer; and no need for uncovering the 

carriers (e.g., trailer, case, pallet, or shopping cart) to reach the contents and item-by-

item processing. Furthermore, logged data can take various forms such as temperature 

changes, exposure, and location. A comparison between RFID tags and barcodes is 

presented in Table 2-3.  

 

Table ２-3 Comparison between Barcode and RFID 

Barcode RFID 

Require line of sight to be read Can be read without line of sight 

Can only be read individually Multiple tags can be read 

simultaneously 

Cannot be read if damaged or dirty Can cope with harsh or dirty 

environments 

Can only identify the type of item Can identify a specific item 

Cannot be updated New information can be over-

written 

Require manual tracking and 

therefore are susceptible to human 

error 

Can be automatically tracked 

removing human error 

· Source : Wyld (2006) 
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2.1.2 RFID Application and Relative Research 

 

The barcode was first used in locating railroad cars and assembling automobiles in the 

1960s and 1970s. However, the barcode was regarded unsuitable in both cases because it 

was easily contaminated or destroyed by air pollutants, causing difficulties in 

identification. Thus, the railroad industry started to install RFID systems in all 

locomotives instead. Readers automatically kept track of train movement records and 

obtained data useful for scheduling. Manufacturers shortly began to use RFID as well, 

as initiated by General Motors in 1984 (Landt, 2005). 

 

 
Figure ２-2 A Graphical Representation of RFID Supply-Chain 

 

The RFID supply chain is illustrated in Figure 2-2. Starting at point A, items are 

packed into cases and loaded onto palettes, both of which have tags for greater visibility 
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and accurate tracking of item movement. When the palettes leave the manufacturer, a tag 

reader at the loading dock quickly reads all the tags in a serial manner. The information 

obtained is sent to a computer running the Savant data management program to filter the 

data and selectively forward information to applications to avoid choking the network. 

Savant retrieves detailed information about the items from a server holding this 

information on web pages written in physical markup language (PML). The addresses of 

these web pages are provided to the Savant program by an object name service (ONS) 

server, which locates detailed information about an object stored in the Internet using the 

unique electronic product code (EPC) of the object. ONS is similar to domain name 

service that locates web pages using unique IP addresses. The ONS server maps an EPC 

to the address of the PML server, which is a dedicated computer configured to provide 

information to requesting clients and maintained by the manufacturer. 

At this point, the system knows which items were produced where and when (point A 

in Figure 2-2). The same information is available to the distributor when the arriving 

items are read by the readers of the distributor (point B). The items are quickly routed to 

the appropriate trucks (point C). As these items arrive at the retail outlet, they are read 

by the receiving dock readers, automatically updating the inventories of the outlet (point 

D). As outlet shelves also have readers, they can automatically issue replenishment 

orders. This sequence can be extended to the checkout counter when RFID smart cards 

are used by customers, who simply walk out of the store with their purchases. A reader 

built into the door recognizes the items in the cart and automatically debits the smart 

card. 
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· Source: Finkenzeller (2010) 

Figure ２-3 RFID Events and Business Processing 

 

RFID technologies have various applications (Figures 2 and 3), including race timing 

solutions (to ensure accurate time capture in marathons), shipping and freight 

management (to track down stocks), and electronic passports and ID cards (to contain 

personal information and identify the owner). RFID technologies are also used in fare 

payment on buses, trains, and subways and in efficient tolling systems in highways, 

which are called Hi-Pass in Korea. RFID tags are also implanted in animals for wildlife 

conservation and herd management (Pongpaibool, 2008; Voulodimos et al., 2010). For 

security, building entry authorization is largely enabled by RFID, and in Osaka, Japan, 

parents attach tags to the clothes and bags of their young children (Ma et al., 2005). In 



 
14 

some cases, tags are implanted in human bodies. The Minister of Law in Mexico once 

secretly used RFID tags to control access to a secured document. VeriChip, an RFID 

chip company, introduced a project enabling the scanning of RFID chips implanted in 

the bodies of diabetes patients when they are in an emergency or when they lose 

consciousness and are transported to the hospital (Michael et al., 2008). 

Previous studies on RFID focus heavily on RFID (1) adoption, (2) benefits, and (3) 

policies. The first stream of studies on RFID adoption extended the technology adoption 

model by exploring additional factors such as perceived control, strategic and 

institutional perspectives, trust, and perceived risk (Günther and Spiekermann, 2005; 

Sharma et al., 2007; Thiesse, 2007). Lee et al. (2006) contend that authorizing agencies 

should provide guidelines in a timely manner so that companies can successfully 

implement RFID systems. Schmitt (2009) provides successful RFID adoption guidelines 

based on an empirical study, which identifies compatibility, costs, top management 

support, presence of a champion, and external pressure from supply chain partner 

companies as significantly factors in the decision to adopt RFID. Surprisingly, the 

perceived benefits do not have a significant relationship with RFID technology. Chong 

and Chan (2012) also empirically examined the effects of technological, organizational, 

and environmental factors on the three stages of RFID diffusion in the healthcare 

industry.  

The second stream maintains that RFID has a positive influence on firm or 

organizational profit, enhancing visibility and immediacy (Fleisch and Telkamp, 2005; 

Joshi, 2000; Wamba and Ngai, 2012). Intra- and inter-organizational communication 

through RFID systems brings competitive gains, such as faster decision-making and 

action, controlled managerial activities, and cost savings. Michael et al. (2008) explored 

the ethical concerns related to semi-permanent implantable microchips for unique 
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human identification by using secondary qualitative resources and through three primary 

interviews with implantees. Wamba and Ngai (2012) compiled a list of processes related 

to the relative advantages of RFID and to RFID-enabled asset management in the 

healthcare sector and made a three-round Delphi study with experts on RFID technology. 

The third stream pertains to privacy and security issues (Kumar, 2003; Thiesse, 2006; 

Wright et al., 2009), including information leaks associated with RFID tag hacking and 

technical security during RFID development (Lee, 2004). Wright et al. (2009) contend 

that the emerging ubiquitous information society (also known as ambient intelligence, 

pervasive computing, and ubiquitous networking) raises many privacy and trust issues 

that are context dependent. They conclude that the broad brush policies of the past 

cannot adequately deal with the new challenges and that the world is probably entering 

an era requiring the development of “micro-policies.” New technologies pose many 

challenges, but perhaps the greatest challenge is ensuring the coherence of these micro-

policies. Park and Bae (2011) examined the performance-based sources of trust in 

government by analyzing the relationship between three aspects of governmental 

performance: policy outcomes, process, and output. 

Research in this stream is aimed at reducing the individual privacy risks of RFID use 

by companies and governments. These research streams are summarized in Table 2-4.  

Given the existing studies, scant research has been done on EIT resource and RFID 

competence, although their academic significance is widely recognized. Thus, the 

current study comprehensively examines the performance factors of RFID technology, 

RFID capabilities, and trust in RFID policy and suggests strategic guidelines for gaining 

competitive advantages. 
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Table ２-4 Previous Research on RFID 

Sectors Authors Major issues (Theory) 

RFID 

Adoption 

Gunther & Spiekermann (2005) 

Sharma et al. (2007) 

Thiesse (2007) 

Schmitt (2009) 

Chong & Chan (2012) 

Cao et al. (2012) 

 

 TAM : RFID and the perception of control 

 Standardization : Strategic perspectives in the adoption and integration 

 Frequency allocation : RFID, Privacy and the perception of risk 

 Diffusion theory : Successful RFID adoption  

 Structural Equation Modeling on RFID Diffusion 

 Organizational Adoption of Innovation: RFID Adoption in the Healthcare 

 

RFID 

Effect 

Joshi (2000) 

Fleisch & Telkamp (2005) 

Clarke et al. (2006) 

Michael et al. (2008) 

Wamba & Ngai (2011) 

 Tag Algorithm : Information visibility and its effect on supply chain  

 Comparative Advantage : Inventory inaccuracy & supply chain performance  

 Tags on cases in a pallet have a high read rate when their packages are empty 

 Performance : Microchip implants for humans as Unique identifiers 

 Relative Advantage of RFID as Enabler of Asset Management in Healthcare 
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Sectors Authors Major issues (Theory) 

RFID 

Policy 

Kumar (2003) 

Yang & Jarvaenpaa (2005) 

Thiesse (2006) 

Wright et al. (2009) 

Shin (2010) 

Park & Bae (2011) 

 

 Security : Interaction of RFID and public policy 

 Trust and RFID adoption within an alliance  

 Privacy : Managing risk perceptions of RFID 

 Information : Privacy, trust and policy-making 

 Information Security in Ubiquitous Era : Trend Analysis & SWOT 

 Performance-based sources of trust in government by analyzing the 

relationship and three aspects of governmental performance 
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2.2 Resource-based View  

 

2.2.1 Resource-based View of Firms 

 

Resource-based View (RBV) focuses more on internal resources and competence than 

on external conditions. Competitive advantage is determined by the heterogeneous 

resources of a company (Chamberlin, 1933; Robinson, 1933). Thus, an organization 

should continuously make an effort to identify, deploy, and obtain core resources. If a 

company has more valuable human and IT resources, it is more likely to gain 

competitive advantage than its competitors.  

Wernerfelt (1984) argues that internal resources, instead of structural or 

environmental factors, such as market monopoly, are the major factors of firm 

performance. Resource is defined as “what is recognized as strength or weakness from 

the viewpoint of a company” (Wernerfelt, 1984). A company has unique resources, 

which is denoted by resource position barrier. Earlier studies on RBV explain this 

heterogeneity of resources of companies. 

Following Wernerfelt (1984), although not directly referring to his work, Barney 

(1986) examined the strategic factor markets and clearly identified the role of 

expectations in the resource-based framework, which Barney (1991) later developed. 

Barney (1991) expounded on the uniqueness of a successful organization, illustrating the 

VRIN framework to identify the characteristics of managerial resources. If a firm wants 

to have competitive advantages, it should have resources that are valuable (V), rare (R), 

imperfectly imitable (I), and with no readily available substitutes (N). Such resources 

cause the differences in performance, thus bringing sustainable competitive advantages.  

The VRIN framework provides a solid foundation for further research. The theoretical 
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underpinnings of the framework were strengthened by Makadok (2001), who proposes 

the RBV with regard to various other research fields. More practical approaches were 

provided by Amit and Schoemaker (1993), and a criticism was later made by Hoopes, 

Madsen, and Walker (2003), among others. 

Amit and Schoemaker (1993) introduced the new concept of strategic industry factors, 

summarizing the existing notions and calling resources and competence as “strategic 

assets.” Strategic industry factors and assets must be effectively integrated and adjusted, 

which should be the major task of the manager. According to Amit and Schoemaker 

(1993), managerial resources are not only what companies physically have but also what 

they can directly control and utilize. These resources are transformed into a final product 

through a “bonding” mechanism, that is, technology, information systems, and/or trust 

between management and labor. Organizational competence is the capacity of a firm to 

take advantage of managerial resources through bonding, which is manifested by 

activities following the ultimate goal of the company. Organizational competence mostly 

involves organized processes and practices formed by long-term interactions among 

managerial resources. In contrast to managerial resources, which are physical, 

competence includes activities that execute, exchange, and improve information though 

human resources. Thus, rare and inimitable resources should be adopted as strategic 

assets that bring competitive advantages. 

RBV has been a common interest of management researchers, and thus many articles 

about this topic are available. An RBV of a firm explains its ability to deliver sustainable 

competitive advantage when resources are managed such that their outcomes cannot be 

imitated by competitors, ultimately creating a competitive barrier (Mahoney and 

Pandian 1992 cited by Hooley and Greenley 2005). RBV explains that a firm’s 

sustainable competitive advantage is attained by virtue of unique resources being rare, 
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valuable, inimitable, non-tradable, non-substitutable, and firm-specific (Barney 1999 

cited by Makadok 2001). According to these authors, a firm may reach a sustainable 

competitive advantage through the unique resources it holds, and these resources cannot 

be easily bought, transferred, or copied; simultaneously, they add value to a firm while 

being rare. Not all resources of a firm may contribute to a firm’s sustainable competitive 

advantage. The varying performance of firms is a result of the heterogeneity of assets 

(Lopez 2005), and RBV is focused on the factors that cause these differences to prevail 

(Grant 1991, Mahoney and Pandian 1992, cited by Lopez 2005). Research on the RBV 

theory is presented in Table 2-5. 
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Table ２-5 Research Development on RBV 

 1st Generation RBV 2nd Generation RBV 3rd Generation RBV 

Topic Why and how are the firms 

different? 

Why and how are the successful 

firms different? 

Why and how are the sustainably 

successful firms different? 

Researchers Wernerfelt(1984) 

Rumelt(1984) 

Barney(1986a) 

Barney(1986b) 

Rumelt(1987) 

Dierickx & Cool(1989) 

Wernerfelt(1989) 

Prahalad & Hamel(1990) 

Barney(1991) / Grant(1991) 

Leonard-Barton(1992) 

Mahoney & Pendian(1992) 

Peteraf(1993)  

Amit & Schoemaker(1993) 

Nonaka(1994) 

Collis(1994) 

Mahoney(1995) 

Grant(1996a, 1996b) 

Teece, Pisano, & Shuen(1997) 

Eisenhardt & Martin(2000) 

Makadok(2001) 

Hooley & Greenley (2005) 

Lopez (2005) 

Major Points - A firm is a combination of 

resources. 

- Performance relies on the 

heterogeneity of each firm’s 

resources. 

- Two determinants of performance: 

Resource possession vs. Resource 

employment  

- A firm is a combination of 

resources and capabilities. 

- Knowledge creation and dynamic 

capabilities that enable learning 

about resources and capabilities 

- A firm is a system that transforms 

capabilities. 
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 1st Generation RBV 2nd Generation RBV 3rd Generation RBV 

- The heterogeneity of resources 

depends on the imperfection 

underlying the strategic 

components market. 

- Negative impacts of resources 

- Resource and capabilities reflect 

upon the characteristics of the firm 

- CEO’s strategic role in response to 

environmental changes 

Contributions - Defined Resource 

- Tried categorization of resources  

- Explained the effect of resources 

via the concept of rent 

- Expressed initial interest in 

resource deployment 

- Defined Capabilities 

- Tried sub-categorization of 

resources  

- Focused on the way of aggregating 

resources, e.g., supplement, 

connection 

- Concentrated on the interaction 

between the management and the 

environment  

- Knowledge-based view emerged: 

Recognized the importance of 

knowledge as managerial resource  

- Defined Dynamic Capabilities 

- Illustrated the improvement of 

resource and capabilities  

- Explored the relation between 

dynamic capabilities and 

knowledge creation  

- Highlighted the importance of 

hyper-competition environment 

- Renewed interest in the manager’s 

role in resource management 

· Source : (Kwon, 2006) 
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2.2.2 Information Resources and IT Business Value 

 

IT competence is a firm’s capability to use, operate, and manage IT (Marchand et al., 

2002). RBV theory can be applied to the IT context. Many researchers have performed 

research on IT as complementary to other managerial resources or have analyzed IT 

resources as a tool for competitive advantage (Bharadwaj, 2000; Caldeira and Ward, 

2003; Clemons, 1991; Jarvenpaa and Leidner, 1998; Santhanam and Hartono, 2003). 

Although RBV is not effective in elucidating how to obtain resources, it can indicate 

what kinds of IT resources are necessary to maximize performance. 

The generic term “information resources” is defined as the available data, technology, 

people, and processes needed to perform business processes and tasks (Pearlson and 

Saunders, 2009). Information resources can either be assets or capabilities. An IT asset 

is anything tangible or intangible that can be used by a firm in its processes for creating, 

producing, and/or offering its products (goods or services). An IT capability is 

something that is learned or developed over time for the firm to create, produce, or offer 

its products (Piccoli and Ives, 2005). An IT capability enables a firm to use its IT assets 

effectively. 

Since researchers have successfully dispelled the IT productivity paradox 

(Brynjolfsson and Hitt, 1996; Dewan and Min, 1997), a significant body of work 

attesting to the positive link between IT investment and firm performance has been 

produced (Melville et al., 2004; Piccoli and Ives, 2005). 

Melville et al. (2004) based the RBV theory on their examination of the IT Business 

Value Model and reached four main findings. First, IT affects organizational 

performance through business processes. Second, other managerial resources that have 

interactions with IT, such as business processes and organizational structure, also affect 
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organizational performance. Third, external environments have a primary function in 

creating business value. Fourth, IT concepts are classified into subconcepts; thus, IT 

resources and IT factors (e.g., organizational resources, industry characteristics, partners’ 

resources, and national infrastructure) can affect organizational performance. We have 

failed to maintain this integrated perspective and have been partially inclined to the one-

dimensional analysis of IT investment and organizational performance. Based on the 

four conclusions, the three areas to consider are incorporated into the integrated model 

(i.e., focal firm, competitive environment, and macro environment) in Figure 2-4. 

 

 

Source : Melville et al. (2004) 

Figure ２-4 IT Business Value Model  

 

Figure 2-4 shows some examples of IT business value constructs based on the RBV 
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theory. This framework assumes that various structural factors (i.e., IT resource, 

technological IT resources, human IT resources, and complementary organizational 

resources) affect business processes, which in turn affect the business process and 

performance. 

Makadok (2001) demonstrated that the relation between resources and competence is 

primarily important in creating performance. After reviewing the variables in capacity, 

Lane et al. (2006) posited that older and larger companies tend to have more absorptive 

capacity because firms with longer history and larger size have processes and 

accumulated knowledge that can spur innovation.  

However, although technological collaboration is a useful mechanism for all 

companies’ innovations, it is more critical for small- and mid-sized enterprises, as 

shown in an empirical study tracking the five-year records of 1300 manufacturing firms 

in Spain (Nieto and Santamaría, 2010). This finding is mainly caused by the effect of 

collaboration between partners on process and product innovation, which is stronger in 

small- and mid-sized firms than in larger ones.  

Therefore, in studies on RFID operation, we need to determine whether RFID 

technology and capabilities have meaningful relations in producing business process 

performance. Determining whether a difference exists in RFID technology and 

capabilities, and ascertaining its influence on the kind of organizations (i.e., non-profit 

and for-profit) or groups (i.e., certified and no license) are essential. 
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Table ２-6 Constructs of IT Business Value Model 

Structural 

properties 
Examples Authors 

IT Resources    

Technological IT 

resources (TIR) 

Infrastructure: shared technology and technology services across the 

enterprise. 

Business applications: utilize the infrastructure, e.g., purchasing, 

sales, etc. 

Broadbent and Weill (1997) 

Weill et al. (2002) 

Human IT 

resources (HIR) 

Technical skills: programming, systems integration, database 

development, etc. 

Managerial skills: collaboration with business units and external 

organizations, project planning, etc. 

Bharadwaj (2000) 

Dehning and Richardson 

(2002) 

Ross et al. (1996)  

Complementary 

Organizational 

Resources 

Organizational resources complementary to IT, categories of which 

include non-IT physical resources, non-IT human resources, and 

organizational resources, including organizational structure, policies 

and rules, workplace practices, culture, etc. 

McAfee (2002) 

Barney (1991) 
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Business 

Processes 

Activities underlying value generating processes (transforming inputs 

to outputs). Inbound logistics, manufacturing, sales, distribution, 

customer service, etc. 

Davenport (1993)  

Porter and Millar (1985)  

Performance   

Business process 

performance 

Operational efficiency of specific business processes, measures of 

which include customer service, flexibility, information sharing, and 

inventory management. 

McAfee (2002) 

Devaraj and Kohli (2000)  

Organizational 

performance 

Overall firm performance, including productivity, efficiency, 

profitability, market value, competitive advantage, etc. 

Dehning and Richardson 

(2002) 

Tallon et al. (2000)  

· Source : Melville et al. (2004)  
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2.3 Policy Trust 

 

Policy trust is the belief that the risk involving a certain technology will be controlled 

by regulatory entries, related parties, policies, and/or law. In general, variables such as 

government trust or regulation trust are commonly used because they are proximate to 

policy trust. King et al. (1994) heralded in their analyses of institutional factors in IT 

diffusion that the policies and roles of governments must be considered when studying 

IT adoption. Recognizing how regulatory aspects of RFID can influence business 

processes is imperative so that RFID can earn the decision makers’ support. 

Policy trust on RFID can indicate expectations about new technology investment and 

those about proper regulations on individual privacy. Therefore, trust in RFID policy 

will increase the preference to and further increase the likelihood of utilizing RFID. 

According to the report on the policy demands produced by the Ministry of Industry 

and Resources, 53% of the surveyed companies answered yes when asked if they would 

adopt RFID provided that governmental support would be available. Therefore, the 

companies that actively try to adopt RFID should trust the government.  

Kim et al. (2005) emphasized the weight of government trust, as it affects the 

frequency of all related parties’ behaviors. With the inception of the RFID market 

expansion, proprietary battles have become intense. Therefore, governments’ efforts to 

cope with the controversial RFID patents will greatly affect RFID performance. Wu et al. 

(2006) point out the patent problem as one of the challenges in global RFID utilization. 

Moreover, the Korean Association of RFID/USN Convergence addressed the RFID 

patent wars in the industry as an important agenda. Consequently, Korean RFID patent 

pools were created to fight against the license attack by US corporations.  

In one of the studies on trust in RFID, Ward et al. (2005) provided a framework for 
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addressing the organizational issues of enterprise systems implementation. The findings 

from this case study suggest that the framework can help understand how different 

approaches to managing enterprise system implementation address and influence the 

behaviors of key interest groups and thus the achievement of the benefits expected from 

the investment. Slettemeås (2009) introduced an overarching theoretical backdrop on 

risk and trust while emphasizing the necessity of triangulating methodologies to provide 

various perspectives on the same phenomenon.  

Kumar (2003) argues that RFID also has advantages and disadvantages similar to 

other technologies; thus, related government regulation is required. Moreover, 

standardization on individual privacy should be solved, and personal information 

collection and uses should clearly be restricted. Yang and Jarvenpaa (2005) point out the 

importance of trust in RFID technology, and Thiesse (2007) developed a model that 

indicates trust would decrease perceived risk in RFID utilization. Particularly, Thiesse 

(2007) proposed a strategic framework based on research findings on risk perception 

and technology acceptance as well as a set of options for coping with the public 

perception of RFID-related privacy risks. 

 

2.4 New Technology Adoption Lifecycle  

 

Diffusion of Innovations explains a certain pattern in adopting new technologies. 

Individuals who adopt new technologies earlier than others are called “early adopters.” 

This lingo originates from the theory of diffusion of innovations. As an agricultural 

economics student at the Iowa State University, Ryan (1943) discovered that some 

farmers adopt early, others follow, and others do so but at a very late stage when new 

corn kernels have been distributed. Communications researcher Rogers (1964) 
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developed a pattern for this finding, revealing that it is not confined to the case of corn 

kernel adoption among farmers but could be extended to all communication technology 

diffusion. Rogers classified those who adopt new technology into five groups or “levels,” 

namely, innovator, early adopter, early majority, late majority, and laggards. The 

strategies required at each stage should be taught to explain the kind of effects that can 

influence each stage .  

In the Harvard Business Review article entitled “Mastering the three worlds of 

information technology,” McAfee (2006) argues that IT can either be function IT (FIT), 

network IT (NIT), or enterprise IT (EIT) (Table 2-7). According to McAfee, the three 

kinds of IT provide different organizational competences so different management 

interventions are needed.  

The greatest difference between FIT, NIT, and EIT is the level of difficulty to which a 

technology is adopted by an organization. EIT, which renders new business processes, is 

not modifiable by employees, and it defines the functions that require a higher degree of 

control. Therefore, EIT is difficult in the adoption stage but is easier in the Adaptation 

stage. The application of new processes is carried out in the adoption stage, and thus the 

manager’s task is already standardized in the adaptation stage.  

 

Table ２-7 Three Varieties of Work-Changing IT 

Category Definition Characteristics Examples 

Function 

IT 

IT that assists 

with the 

execution of 

discrete tasks 

• Can be adopted without 

complements 

• Impact increases when 

complements are in place 

Simulators, 

spreadsheets, 

computer-aided 

design, and 

statistical software 
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Network 

IT 

IT that 

facilitates 

interactions 

without 

specifying 

their 

parameters 

• Doesn’t impose 

complements but lets them 

emerge over time 

• Doesn’t specify tasks or 

sequences 

• Accepts data in many 

formats 

• Use is optional 

E-mail, instant 

messaging, wikis, 

logs and mashups 

Enterprise 

IT 

IT that 

specifies 

business 

processes 

• Imposes complements 

throughout the organization 

• Defines tasks and sequences 

• Mandates data formats 

• Use is mandatory 

Software for ERP, 

CRM, and SCM 

*Source: McAfee (2006) 

 

Examples of EIT are customer relationship management (CRM) or supply chain 

management (SCM), an application that defines processes in all areas, and electronic 

data interchange (EDI), a technology automating intra-firm communication. As RFID 

reorganizes interactions between departments or business partners, it can belong to EIT.  

To classify the RFID adoption stages, we need to look up prior studies on IT and 

systems implementation. According to Grover and Goslar (1993), the 

telecommunications technology adoption stages are initiation, adoption, and 

implementation. They then analyzed the independent variables in each stage. 

Bandyopadhyay and Schkade (2004) indicate that the health management IS (HMIS) 

stages are initiation, adoption, and implementation. They identified the effects of risk-

taking behavior, HMIS reliance, structural variables, environmental factors, and disaster 
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recovery planning (DRP) characteristics at each stage. Zhu et al. (2006) categorized e-

business assimilation into initiation, adoption, and routinization stages, and empirically 

validated the factors at each stage from the technological, organizational, and 

environmental aspects. Ko et al. (2008) researched CRM adoption that corresponds to 

the persuasion, decision, and implementation stages. They also studied the effects of 

organizational characteristics. 

Khalifa and Liu (2003) devised a model that explains and predicts the different 

customer satisfactions in the adoption stage and the post-adoption stage under web-

based products and service environments. The results indicate that desires and 

expectations are critical in explaining adoption satisfaction, but the role of desire has 

significantly decreased in the post-adoption stage. 

Determining the factors that affect business processes in RFID adoption and 

adaptation stages, as a kind of EIT, is crucial. The rationale behind this study lies in this 

aspect. We expect the effects of RFID on business process and performance to be 

different in the adoption and adaptation stages. 

 

2.5 Conceptual Framework 

 

Based on the IT business value model (Melville et al., 2004) and policy trust model 

(Thiesse, 2007), we constructed a conceptual framework of the RFID performance 

model that involves resource and trust. The framework indicates that structural 

properties affect performance through the business process. The combined framework 

provides the moderating role of adoption and utilizing stages. The conceptual 

framework is presented in Figure 2-5. 
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Figure ２-5 Conceptual Framework  
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CHAPTER３RESEARCH MODEL 

 

3.1 Research Model 

 

The theoretical framework in this study is founded on two components: IT business 

value model (Melville et al., 2004) and policy trust model (Thiesse, 2007). We propose 

the major structures for performance after being mediated by business process through 

RFID technology, capabilities, and policy trust. Our research model suggests that in the 

RFID use context, major structures including RFID technology, RFID capabilities, and 

policy trust influence business process and performance (see Figure 3-1).  

 

 

Figure ３-1 Research Model 

 
The difference in RFID technology, capabilities, and policy trust that affects business 

process and business process performance is analyzed in the adoption and adaptation 

stages. The companies currently using RFID are also surveyed. Public organizations 

such as ROK Air Force (i.e., HQs, Logistics Command, Air Wings, etc.) and private 
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companies are compared. The group-level survey respondents include an expert group 

that comprises individuals with certified RFID licenses. This group is compared with the 

non-expert group to ascertain the difference in the perceptions of each group. 

 

3.2 Research Hypotheses 

 

3.2.1 RFID Technology, Capabilities and Business Process 

 

Resource-based theory stresses the importance of resources and the capabilities of the 

organizations/firms. This theory encompasses firm-specific resources and capabilities 

that cannot be imitated by others; it states that a company’s sustainable competitive 

advantage is not based on the opportunities from the environment. Resource in this 

respect encompasses tangible and intangible assets, such as financial asset, facilities, 

brand, technical knowledge, marketing know-how, and organizational operations 

processes. Capabilities refer to the capacity to integrate and effectively manage, use, and 

extend resources. These kinds of assets and resources enable companies to surpass 

competitors and gain profit. Therefore, a company that identifies its unique resource and 

enters the market where it can be effectively used enjoys sustainable competitive 

advantage (Barney, 1991; Dierickx and Cool, 1989; Wernerfelt, 1984). 

Henderson and Cockburn (1994) perceive a company’s unique resource as component 

competence and the capability of strategically integrating internal and external resources 

in response to environmental changes and creating new resources as architectural 

competence or dynamic capabilities. Architectural competence or dynamic capabilities 

include the capabilities to manage architectural change, radical change, and incremental 

change. We assume that managerial resources comprise those that can be seen and 
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touched, such as machinery, land, or cash. Tangible assets such as buildings, land, 

machines, or cash are comparably easy to attain, which makes generating special 

competitive advantage difficult (Barney, 1986). Therefore, intangible assets may be of 

greater value and can help companies achieve competitive advantage.  

Corporate image and good reputation are fundamental assets that competitors cannot 

imitate. Brand is also an asset that can bring pricing premiums. For example, Apple, 

Google, Coca Cola, and Nike have an estimated value of USD 30 to 70 billion.3 

A growing number of companies are using RFID technology for several purposes. In 

highways in the United States of America and in Korea, toll collection systems called E-

Z Pass and Hi pass, respectively, are used to enable continuous vehicle flows (Eckfeldt, 

2005). Let us take for example the case of a gas station in the United States. Exxon 

Mobil’s SpeedPass reads information from the RFID tag installed in the drivers’ key 

holder, and fees are automatically paid without the hassle of credit card use. Therefore, 

drivers’ efficiency and benefit are enhanced (Mobil, 2002). In terms of manufacturing, 

an example is Ford’s truck factories. Tags are attached to the produced cars, which are 

then searched when a certain order is placed. Another example is Continental Airlines, 

which began to use RFID tags in carrying passengers’ baggage in 2004 (O’Connell, 

2011). 

RFID technologies enable carriers to be delivered more quickly, more accurately, and 

more promptly based on automated data collection. RFID readers with wireless 

networking reduce human intervention and cut down existing processes. RFID readers 

can also reduce lead time in material distribution management. Information in the 

supply chain can be provided and updated quickly so that total inventory can be reduced 

                                                        
3http://www.interbrand.com/en/best-global-brands/best-global-brands-2008/best-global-brands-
2011.aspx 
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and the bullwhip effect4 is lessened. Changes in market demand are instantly collected, 

and responses are made easier. RFID technology definitely serves a central function in 

improving the business process. Therefore, Hypothesis 1 is presented as follows: 

 

Hypothesis 1: In the RFID use context, RFID technology will have a positive 

effect on the business process. 

 

The three major categories of IT capabilities are technical skills, IT management 

skills, and relationship skills. Technical skills are applied to designing, developing, and 

implementing information systems. IT management skills are critical for managing IT 

functions and IT projects. IT management skills include an understanding of business 

processes and the ability to oversee the development and maintenance of systems to 

support these processes effectively. Relationship skills can either be externally focused 

or spanning across departments. An externally focused relationship skill includes the 

ability to respond to the firm’s market and to work with customers and suppliers. The 

relationship between a firm’s IS managers and its business managers is considered a 

spanning relationship skill. Although it focuses on relationships in the firm, it requires 

mutual respect and trust. Similar to other information resources, it can create a unique 

advantage for a firm. 

Christopher and Gattorna (2005) assert that the application of RFID technologies, as 

one of the collaboration strategies in the supply chain, contributes to decreasing the cost 

and increasing the profit of the suppliers and retailers. RFID technology is often 
                                                        
4 The bullwhip effect is an observed phenomenon in forecast-driven distribution channels. It 
refers to a trend of larger and larger swings in the inventory in response to changes in demand, as 
one looks at firms further back in the supply chain for a product. The concept first appeared in 
Jay Foster’s Industrial Dynamics (1961), and therefore it is also known as the Forrester effect. 
The oscillating demand magnification upstream a supply chain is reminiscent of a cracking whip 
so it became known as the bullwhip effect (Lee et al. 1997). 
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grounded on the existing IT infrastructure; thus, companies should achieve RFID 

capabilities (Kim et al., 2008). In Kim et al. (2008), IT infrastructure capability is 

emphasized for RFID utilization. In their study, IT infrastructure capability is considered 

in data system management and hardware and software applications. This factor proves 

to be capable of promoting the process efficiency of the retailers that interact with the 

suppliers, thus committing to the creation of strategic performance. Their study explains 

the importance of a company’s IT capability for RFID utilization.  

The firms should first ask how capable they are of absorbing RFID technologies when 

using the technology. A company’s IT capability is the ability to use and manage IS and 

the ability to produce IT performance. A company’s IT capability is a key to success in 

RFID technology. Consequently, studies on IT competence have proliferated. Related 

research has focused on gauging IT competence through IT knowledge, practical know-

how, implementation capability, systems understanding, and so on (Bharadwaj, 2000; 

Cameron and Meyer, 1998; Lai et al., 2008). 

Marchand et al. (2002) argues that IT competence can be IT capacity, information 

management capacity, user’s IT usage, and value creation. Lee and Lee (2007) 

confirmed that strengthening IT competence is imperative after the ERP system 

implementation for process improvement. In Lim (2008) study on RFID-accepting 

companies, several risk factors were found. Moreover, secure IT competence and 

subsequent risk management were found to be important for successful RFID utilization. 

As previously discussed, in the enterprise business process improvement context, 

securing RFID capabilities is very important. Therefore, Hypothesis 2 is set as follows:  

 

Hypothesis 2: In the RFID use context, RFID capabilities will have a positive 

effect on the business process. 
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3.2.2 Policy Trust and Business Process 

 

As previously described in Chapter 2, RFID is an EIT that should be introduced by 

corporate management to enhance effectiveness across the enterprise, making it difficult 

for individual companies to make decisions. Too many considerations are involved: 

reliability of the technology, market maturity, uncertainty of the initial investment cost-

effectiveness, and compatibility with existing business processes, including relationships 

with other companies (Kayworth and Sambamurthy, 2000; Ward et al., 2005). Moreover, 

modern society expressed as a ubiquitous sensor network rapidly changes, giving rise to 

technical concerns about side effects and personal information disclosure. Information 

security risks may also emerge (Thiesse, 2006). 

Shin (2010) mentioned the challenges required to realize information security in the 

future ubiquitous information society and in a more secure and trusted environment. In 

the research, governments and institutions are recommended to establish legal systems 

and countermeasures to regulate the reckless flow of information in the private sector. 

Companies are also asked to strengthen capacity and invest to develop and market 

technology. Kim et al. (2005) designed a research model in which perceived risk and 

trust in the government independently affect the intention to use e-government civil 

service. They reported that trust is important because it includes the economic activity in 

the frequency of all activities that are greatly affected. 

Van de Voort and Ligtvoet (2006) discussed (1) RFID application domains and 

emerging trends; (2) security, data protection, and privacy; (3) interoperability, 

standardization, governance, and intellectual property right issues; and (4) each thematic 

issue, such as frequency spectrum, according to the proposed policies and guidelines. 
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They summarized the RFID issues, the current status, and the views of various 

stakeholders. They also studied the concerns of policymakers. 

In this rapidly changing era, accommodating RFID technology in the business process 

is difficult for individual companies; therefore, a national and social policy system 

support is necessary to foster an atmosphere where companies can unleash their 

creativity (Lee, 2007). In the outset of technology innovation, long-term development 

strategy and effective promotions are required to boost overall productivity and 

maximize industry-wide competitiveness. The government agencies and authorities 

concerned should take part in preparing roadmaps, devising standards, and establishing 

policies (Wright et al., 2009). Technology development can largely leverage the 

advantage of governmental intervention, even indirectly, and can nurture efforts from 

the beginning (Fujita, 2012).  

If related agencies and government policies have the ability to boost widespread 

RFID deployment and confidence in these policies, the company will utilize its 

technology to improve business processes. Thus, Hypothesis 3 is set as follows:  

 

Hypothesis 3: In the RFID use context, policy trust on RFID will have a positive 

effect on business process. 

 

3.2.3 Business Process and Performance 

 

Firms can acquire many types of performances. For example, ERP system 

implementation enhances user performance by making efficient system usage and 

process performance by innovating business processes. User performance and process 

performance eventually lead to financial and organizational performance (Law and Ngai, 
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2007), which is similar to the context of employing EIT. RFID is in accordance with the 

existing IS and infrastructure within the firm. Therefore, a company should have the 

competence to successfully introduce and execute this technology, enhancing the 

performance of the firm (Gale et al., 2006).  

Previous literature has focused on the performance of RFID technology. Kim et al. 

(2008) suppose that RFID leads to efficient inventory management, store management, 

and demand management, thus boosting strategic performance. Luckett (2004) considers 

that IT application to the supply chain can reduce inventory and invite business process 

innovation, and that RFID will succeed. Bose and Pal (2005) argue that RFID can help 

firms accomplish competitive advantage by enabling item-level tracking. Park and Rim 

(2010), Koh et al. (2006), and Hardgrave and Armstrong (2005) expect RFID to improve 

the business process and process performance. Therefore, Hypothesis 4 is set as follows: 

 

Hypothesis 4: In the RFID use context, business process will have a positive effect 

on business process performance. 

 

3.2.4 Difference Between Adoption and Adaptation stage 

 

According to Grover and Goslar (1993), the telecommunications technology adoption 

stages are initiation, adoption, and implementation. They analyzed the independent 

variables in each stage. The results provide useful insights into the usage of individual 

technologies and the contextual factors that enable the diffusion of this important set of 

technologies in US organizations. Khalifa and Liu (2003) devised a model that explains 

and predicts different customer satisfactions in the adoption and post-adoption stages in 

web-based products and service environments. The results indicate that desires and 
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expectations are critical in explaining adoption satisfaction, but the function of desire 

significantly decreases in the post-adoption stage. 

Bandyopadhyay and Schkade (2004) posited that the HMIS stages can be initiation, 

adoption, and implementation. They identified the effects of risk-taking behavior, HMIS 

reliance, structural variables, environmental factors, and DRP characteristics in each 

stage. Different sets of factors from health maintenance organizations’ (HMO) risk-

taking behavior, HMIS reliance, structural variables, environmental factors, and DRP 

characteristics are significantly related to the initiation, adoption, and implementation 

stages of the DRP process.  

Zhu et al. (2006) categorized e-business assimilation into initiation, adoption, and 

routinization stages and empirically validated the factors in each stage from the 

technological, organizational, and environmental aspects. Their empirical analysis leads 

to several key findings: (1) Competition positively affects initiation and adoption but 

negatively affects routinization, suggesting that too much competition is not necessarily 

good for technology assimilation because it drives firms to go after the latest 

technologies without learning how to use the existing ones effectively. (2) Large firms 

tend to enjoy resource advantages in the initiation stage but have to overcome structural 

inertia in later stages. (3) Economic environments shape innovation assimilation: 

regulatory environment has a more important function in developing countries than in 

developed countries.  

Ko et al. (2008) studied CRM adoption that corresponds to the persuasion, decision, 

and implementation stages as well as the effects of organizational characteristics. Their 

empirical findings provide further support for the innovation decision process model 

developed by Rogers (1964). The CRM adoption model can be used when fashion 

companies perform strategic planning and evaluate the possibility of adopting CRM 
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strategies. 

Therefore, in terms of an RFID system that belongs to the realm of EIT, the factors 

that affect the business process can be different between the adoption and adaptation 

stages. RFID technology and capabilities affect the business process in the adoption 

stage and appear differently depending on the adaptation stage. Therefore, Hypotheses 

5a and 5b are given as follows: 

 

Hypothesis 5a: The effects of RFID technology on the business process in the 

adoption stage will be stronger than those in the adaptation stage. 

 

Hypothesis 5b: The effects of RFID capabilities on the business process in the 

adoption stage will be stronger than those in the adaptation stage. 

 

Following the same logic of the policy trust–business process link, we suggest that 

the influence of each stage on the relationship between trust in RFID trust policy and 

business process be formulated as follows: 

 

Hypothesis 5c: In the RFID use context, the effects of trust in RFID trust policy on 

the business process in the adoption stage will be stronger than those in the 

adaptation stage. 
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CHAPTER４RESEARCH METHODOLOGY 

 

This chapter provides an overview of the research methods, reliability, and validity of 

the measures, and the analytical methods used for testing the model and hypotheses. 

 

4.1. Research Design and Analysis Procedure 

 

4.1.1 Research Design  

 

In this study, the RFID environmental factors that affect performance are confirmed to 

be (1) RFID technology, (2) RFID capabilities, and (3) policy trust. These factors have 

an indirect, rather than direct, influence on performance through the business process. IT 

business value or organization’s performance is created from a combination of these 

resources. 

This study employs the measures whose reliability and validity were validated in 

previous studies. The reliability and validity of the measurement tool follow Straub 

(1989) validating framework. First, the measures are assessed for reliability using 

Cronbach’s a, composite reliability (CR), and average variance extracted (AVE). The 

measures are valid. Content validity, construct validity, internal validity, and statistical 

conclusion validity using partial least square (PLS) technique, a kind of confirmatory 

factor analysis (CFA), are performed. Finally, hypotheses are tested using PLS.  

 

4.2. Measurement Tool 
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4.2.1 Definition of Constructs  

 

The RFID system has its own structure. This research defines the operationalization 

of the RFID system structure based on the work of (Barney, 1991; Melville et al., 2004; 

Thiesse, 2007). In the study on IT-dependent strategy of Piccoli and Ives (2005), 

previous studies on IT Resource are summarized as IT assets and IT capabilities. Taking 

RFID as an EIT, this study extends the RFID concepts based on the IT resource by 

Piccoli and Ives (2005). Table 4-1 shows the definition of each construct in this research 

model. 

 

Table ４-1 Definition of constructs 

Constructs Definitions 

RFID 

Technology 

Technical characteristics as a long-distance information 

identification system with an RFID tag and a reader linked to a 

computer system (Zhu et al., 2011)  

RFID 

Capabilities 

The quality of being capable; to have the capacity or ability to 

produce, or offer its products of firm/organization for using RFID 

technology (Piccoli & Ives,  2005) 

Policy Trust 
The degree of trust in the government/agency’s effort towards 

RFID utilization (Ramamurthy & Prekumar, 1995; Son, 2011) 

Business 

Process 

The degree of changed process linked activities that take an input 

and transform it to create an output by RFID (Lientz & Larssen, 

2012) 

Business 

Process 

Performance 

The degree of improved actual output or results of business 

process as measured against its intended outputs (or goals and 

objectives) (Richard et al., 2009) 
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4.2.2 Measures 

 

Measurement items were developed based on a comprehensive review of the 

literature. All items used in this study are adopted from previous studies (Gale et al., 

2006; Gefen et al., 2003; Hong and Kim, 2002; McKnight et al., 1998; Ngai et al., 2008; 

Shneiderman, 2000) but were modified to include RFID as the technology studied 

(Chong and Chan, 2012; Kim and Garrison, 2010). 

The constructs used in this study (i.e., RFID technology, RFID capabilities, policy 

trust, business process, and business process performance) refer to those in the 

distribution, logistics, and delivery industries. Previous studies have been carried out in 

these specific industries or workplaces so applying these concepts to other possible 

contexts may be inappropriate. Therefore, the items introduced in previous works were 

modified to the RFID context. The instrument, with its various scales, used in the 

present study is presented in Appendix A. The total number of items is 26. Each item has 

a 7-point Likert scale, with the following anchors: 1=strongly disagree, 4= neutral, and 

7= strongly agree. The variables, their corresponding example of measures, and the 

number of items are listed in Table 4-2.  
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Table ４-2 Constructs and Measures 

Construct Examples of Variable Items Source 

RFID 

Technology 

- Contactless ADC Technology 

- Reduced reading time 

- Increased reading range 

- Little damage, Tag recycling,  

- Improved information sharing 

5 

Tajima (2007) 

Li and Visich (2006)  

Chong and Chan (2012) 

RFID 

Capabilities 

- Expert knowledge on RFID 

- Understanding in RFID tech’ 

- HW, SW, Network Infra on RFID 

- Related IT knowledge and skills 

5 
Lee and Shim (2007) 

Lim (2011) 

Policy Trust 

- Trust in government’s effort for the 

benefit of RFID  

- Trust in government’s effort for 

standardization of RFID 

- Trust in the consistency of government’s 

IT investment  

- RFID-related policies in general  

4 

McKnight et al. (1998) 

Shneiderman (2000) 

Gefen et al. (2003) 

Park and Bae (2011) 

Business 

Process 

- Reduction/Cut down of existing business 

process  

- Increased usefulness of data 

- Enabled data interoperability among IS  

- Compatibility with the existing IS 

- Meeting the Systems requirement 

5 

Hong and Kim (2002) 

Wetzstein et al. (2009)  

Lientz and Larssen 

(2012) 

Business 

Process 

Performance 

- Improved product and service quality 

- Improved inventory management 

- Improved manufacturing and logistics 

efficiency 

- Reduced manpower cost 

- Improved product management and 

quality management  

- Improved customer service and market 

penetration  

7 

IDC/GlobalRet 

Insights(2008) 

Richard et al. (2009)  

Park and Rim (2010) 

Total 
 

26  
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The research model has three input variables. The RFID system is represented by two 

sets of variables: RFID technology and RFID capabilities. RFID technology is measured 

by the proportion and diversity of the functions being supported by the RFID system. A 

five-item reflective scale was derived from Tajima (2007), Li and Visich (2006), and 

Chong and Chan (2012). Owing to the many possible combinations of features, a 

parsimonious approach was adopted to scale RFID technologies among a meaningful set 

of dimensions that reflect their business context. To measure RFID capabilities, 

Marchand et al. (2002) and Lee and Shim (2007) developed a five-item scale that was 

used in this study. Another independent variable is the policy trust represented by the 

prosperity efforts and investment for RFID. Moreover, policy trust was selected to 

represent the characteristic of the RFID system. Questionnaire examples include 

“Government and related agencies are making attempts to spread RFID technology” and 

“Government’s IT investment policies are overall consistent.” 

One mediating variable exists. The business process is a collection of related, 

structured activities that produce a specific service or product for customers. Business 

processes are designed to add value for the customer and should not include unnecessary 

activities. A five-item reflective scale was derived from Hong and Kim (2002), 

Wetzstein et al. (2009), and Lientz and Larssen (2012). 

Business process performance is an outcome variable of the research model. It is 

represented by the perceived productivity using the RFID system. RFID users can rate 

their own work productivity on the questionnaire. This construct was adapted as seven 

items from IDC/GlobalRet Insights (2008) and Richard et al. (2009). 

 

4.3 Statistical Power Analysis  
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The power of a statistical test of a null hypothesis (H0) is rejected when it is false; this 

is the probability of obtaining a statistically significant result. The statistical power 

depends on the significance criterion (α), the sample size (N), and the population effect 

size (ES).  

The importance of power analysis arises from the fact that most empirical research in 

the social and behavioral sciences proceeds by formulating and testing H0s, which the 

researchers hope to reject as a means of establishing facts about the phenomenon under 

study (Cohen, 1992).  

 

4.3.1 Significance Criterion, a 

 

A significance criterion is a statement of how unlikely a result will be if the null 

hypothesis (H0) is true; it is considered significant. The most commonly used criteria are 

the probabilities of 0.05 (5%), 0.01 (1%), and 0.001 (0.1%). If the criterion is 0.05, the 

probability of obtaining the observed effect when the null hypothesis is true must be less 

than 0.05, and so on. The risk of mistakenly rejecting the null hypothesis and 

committing a Type I error (a) represents a policy, that is, the maximum risk of obtaining 

such a rejection. Otherwise, (which rarely happens), it is taken as equal to 0.05 (part of 

the Fisherian legacy) (Cohen, 1990). Other values may also be selected. One easy way 

of increasing the power of a test is to carry out a less conservative test using a larger 

significance criterion. This test increases the chance of rejecting the null hypothesis (i.e., 

obtaining a statistically significant result) when the null hypothesis is false, reducing the 

risk of having a Type II error. However, it also increases the risk of obtaining a 

statistically significant result (i.e., rejecting the null hypothesis) when the null 

hypothesis is true, increasing the risk of a Type I error. 
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4.3.2 Sample Size 

 

The sample size determines the number of sampling errors inherent in a test result. In 

research planning, the researcher needs to know the N necessary to obtain the desired 

power for the specified a and hypothesized effect size (ES) (Cohen, 1992). N increases 

to the desired power, ES decreases, and a decreases. In other words, increasing the 

sample size is usually the easiest way to boost the statistical power of a test. For 

statistical tests involving two or more groups, N is the necessary sample size for each 

group. 

For this study, the minimum sample size calculated by Cohen (1992) power table is 

76. However, for a more stable research, the actual sample size is about 150, more than 

twice the minimum sample size.  

 

4.3.3 Effect Size 

 

The magnitude of the effect of interest on the population can be quantified in terms of 

an ES, which has greater power to detect larger effects. An ES can be a direct estimate 

of the quantity of interest, or it can be a standardized measure that also accounts for the 

variability in the population. Researchers find specifying the ES the most difficult part 

of the power analysis. The difficulty is partly due to the generally low level of 

consciousness of the magnitude of the phenomenon. This difficulty may help explain 

why significance testing is mainly preferred to boost the confidence in interval 

estimation, despite the structure of methodologists. However, the wide intervals, which 

are usually the outcomes, may also play a role (Cohen, 1992). However, neither the 
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determination of power nor the necessary sample size can proceed without the 

researcher having some idea about the degree to which the H0 is considered to be false 

(i.e., the ES). 

Pearson's correlation, often denoted as r, is widely used as an effect size when paired 

quantitative data are available, for instance, when studying the relationship between 

birth weight and longevity. Aside from the specification of H0, an alternative hypothesis 

(H1) is compared with H0. The degree to which H0 is false is indexed by the discrepancy 

between H0 and H1, which is called the ES (Cohen, 1990). Each statistical test has its 

own ES index. All indexes are scale free and continuous, ranging upward from zero. For 

all indexes, the H0 is ES=0. For example, in testing the product–moment correlation of a 

sample for significance, the ES is simply the population r. Therefore, H0 posits that r = 0. 

ES = Medium (0.5). 

 

4.3.4 Statistical Power 

 

The power of a statistical test is the probability that the test will reject the null 

hypothesis when the null hypothesis is false (i.e., the probability of not committing a 

Type II error or making a false negative decision). It is a probability that reflects a 

researcher’s ability to recognize and reject (or not reject) poor (or good) models. It is a 

critical but often neglected aspect in the analysis of structural equation models (Chin, 

1998b; MacCallum et al., 1996). Without sufficient power, “statements of support of 

models must be considered highly suspect.” (MacCallum et al., 1996) 

In this study, I used Cohen’s (1992) power table for multiple regression analysis to 

calculate the power values, as PLS is performed by an iterative regression analysis (Chin, 

1998b). Therefore, power analysis in multiple regression should also be applicable for 
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PLS (Liang et al., 2007). PLS estimates a structural model block by block. To ensure 

that every block of this model has adequate power, I calculated the power values block 

by block. Each block consists of a dependent variable and its independent variables 

(Liang et al., 2007).  

Business process performance is the only dependent variable in this research model. 

Therefore, this study has one major block. As business process involves mediation 

effects, I took a hierarchical approach to analyze the power for incremental explanation 

of variance, as suggested by Cohen (1988). The expected sample size is 76 when the 

power value is 0.8 (i.e., p = 0.05, number of independent variable = 3, effect size = 0.15, 

statistical power = 0.8). Thus, I conducted one power analysis using the G-power 

software. The calculated power values ranged from 0.843 to 0.988. This result meets the 

requirement of statistical power (1-β =0.8). 

 

4.4 Levels of Analysis 

 

All variables were measured at the individual level. However, in all cases, the group 

was the unit of analysis. The respondents were middle managers or high-ranking 

employees in the company. All the predictions were posited at the group level of 

analysis, given that the conclusions from the individual level data could not be 

generalized into groups without committing fallacy at the wrong level (Rousseau, 1985). 

As a result, RFID users’ perceptions were aggregated by taking the average member 

response and expressing it as the group value. All items were worded by the RFID 

system and business process as the referent.  

According to Davenport and Short (2003), a business process is “the specific ordering 

of work activities across time and space and clearly identified inputs and outputs.” 
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Therefore, RFID was considered from a management perspective rather than a consumer 

perspective. 

 

4.5 Data Collection  

 

4.5.1 Respondents and Sampling 

 

To validate the research model of this study, domestic enterprises using and intending 

to use RFID were surveyed. A survey was conducted on executives above managerial 

levels in the enterprises that use the RFID and enterprises that intend to introduce it. The 

survey was conducted through interviews and emails from August 22 to September 7, 

2012.  

RFID users in the companies belonging to the Korea Association of RFID/USN 

Convergence (KARUS) member firms were interviewed and given the questionnaires 

directly or electronically. KARUS was founded in February 2004. The purpose of the 

establishment of KARUS is to efficiently foster the RFID industry by strengthening the 

cooperation and solidarity of the member, and to rapidly usher in the ubiquitous network 

society. Its member firms are comprised of one president (in the time of writing, Korea 

Telecom), 9 vice-presidents (e.g., Motex), 16 executives (e.g., LG Hitachi), and 134 

firms (e.g., CJ systems). The status of the main members of KARUS is shown in 

Appendix B. Companies that intend to adopt RFID are the subject of investigation. 

Extracting samples randomly was difficult because there was no list of enterprises that 

use the entire RFID as a population. Therefore, convenience sampling, one of the non-

probability sampling methods, was used for the survey. 

The questionnaire was primarily modified in accordance with the domestic RFID 
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environment and situation use. It was also based on the opinions collected from experts 

belonging to the academia and who have RFID licenses. A pilot-test targeting 22 

workers engaged in the IT industry was carried out to correct awkward or ambiguous 

expressions in the questionnaire. Although the survey was based on the convenience 

sampling, it was targeted at a variety of manpower, considering tasks in the companies 

to which they belong, the scale of business, working period, certificates, and so on, to 

minimize the bias among the survey targets. 

The questionnaires were handed out to 420 executives in the ROK Air Force logistics 

scope who have used RFID in logistics affairs for many years. These executives were 

selected because they already participated as the subjects for the RFID pilot project in 

2004. The questionnaires were also distributed to 700 subjects, including 250 RFID 

license holders registered in KARUS and 30 middle managers in RFID enterprises. As a 

result, 213 of the subjects responded (response rate: 30.4%), but only 187 answers were 

used for the analysis (response rate: 26.7%). Twenty-six subjects were not consistent in 

answering the survey or did not faithfully respond. 

The collected data were analyzed using PASW 18.0 and Smart-PLS 2.0M3. To check 

the general properties of the respondents, frequency analysis using frequency and 

percentage was performed. PLS was used for the structural model analysis. For the PLS 

model, the significance of the path coefficient was analyzed by collecting samples 1,000 

times using the bootstrap method. The general demographics of the respondents are 

shown in Table 4-3. 
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Table ４-3 Respondents Demographics 

Demographics Number Percentage(%) 

Rank 

Lt. Col.-Major / Vice Chair 94 50.3% 

Captain / Middle Manager 61 32.6% 

1st/2nd Lt.-NCO / Staff Manager 32 17.1% 

Years 

1-2 years 21 11.2% 

2-5 years 17 9.1% 

5-10 years 45 24.1% 

More than 10 years  104 55.6% 

RFID Use 

Experience 

None 77 41.2% 

Less than 6 months 33 17.6% 

6M – 2 Y 43 23.0% 

More than 2 years 34 18.2% 

Use Purpose 

Inventory Management 101 54.0% 

Process Control 31 16.6% 

Security & Access Control 36 19.3% 

Etc. 19 10.2% 

Certificate 
Yes 34 18.2% 

No 153 81.8% 

Type 
Public 134 71.7% 

Private 53 28.3% 

Total 187 100% 

 

  



 
56 

4.6 Choosing Partial Least Square   

 

Estimating the structural equation modeling (SEM) parameters has two approaches:  

covariance-based approach and variance-based approach. The covariance-based 

approach attempts to minimize the difference between the sample covariances and those 

predicted by the theoretical model. Therefore, the parameter estimation process attempts 

to reproduce the covariance matrix of the observed measures (Chin and Newsted, 1999). 

The popularity of the covariance-based SEM has led to the publication of many articles 

that introduce this technique. As a detailed description of this method goes beyond the 

scope of this article, the reader is referred to Diamantopoulos (1994) for an excellent 

and easily understandable presentation of the covariance-based SEM and LISREL.  

PLS was first introduced by (Wold, 1975) under the name nonlinear iterative partial 

least squares. It focuses on maximizing the variance of the dependent variables 

explained by the independent ones instead of reproducing the empirical covariance 

matrix. PLS consists of a structural part, which reflects the relationships between the 

latent variables, and a measurement component, which shows how the latent variables 

and their indicators are related. It also has a third component, that is, the weight relations, 

which are used to estimate the case values for the latent variables. The covariance-based 

SEM first estimates the model parameters and then the case values by regressing them 

onto the set of all indicators (Dijkstra, 1983). Conversely, PLS starts by calculating case 

values. Therefore, the “unobservable variables were estimated as the exact linear 

combinations of their empirical indicators” (Fornell and Bookstein, 1982). PLS treats 

these estimated proxies as the perfect substitutes for the latent variables (Dijkstra, 1983). 

The weights used to determine these case values were estimated. This step was done so 

that the resulting case values could capture most of the variance of the independent 
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variables useful for predicting the dependent variable (Garthwaite, 1994). This idea is 

based on the implicit assumption that all the measured variances of the variables in the 

model are useful and should be explained (Chin et al., 2003). Using these weights made 

determining a value for each unobservable variable possible. The weighted average of 

its indicators is simply calculated, resulting in a model through which all unobservable 

variables are approximated by a set of case values. Therefore, it can be estimated by a 

set of simple, first-generation, ordinary least squares regressions. Consequently, the 

basic idea of PLS is straightforward. First, the weight relations, which link the indicators 

to their respective unobservable variables, are estimated. Second, the case values for 

each unobservable variable are calculated based on the weighted average of its 

indicators and using the weight relations as input. Finally, these case values are used in a 

set of regression equations to determine the parameters for the structural relations 

(Fornell and Bookstein, 1982). This explanation indicates that the most crucial part of a 

PLS analysis is the estimation of the weight relations. Of course, it is easier to simply 

assume equal weights for all indicators, but this approach has two disadvantages. First, 

there is no theoretical rationale for all the indicators to have the same weighting. The 

resulting parameter estimates of the structural model are assumed to depend on the type 

of weighting used as long as the number of indicators is not excessively large 

(McDonald et al., 1996). Therefore, the (exogenous) assumption of equal weights makes 

the results highly arbitrary. Second, as Chin et al. (2003) stress, such a procedure does 

not consider the fact that some indicators may be more reliable than others and should 

therefore receive higher weights.  

Consequently, PLS uses a more complex, two-step estimation process to determine 

the weights (wi). The process starts with an outside approximation through which the 

case values for each latent variable are estimated based on a weighted average of their 
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respective indicators. The weights used to calculate this aggregation are determined in a 

manner similar to the principal component analysis for reflective or regression analysis 

for formative indicators (Cassel et al., 1999). The next step uses the inside 

approximation through which the improved case values are determined as a weighted 

average of neighboring latent variables. For this process, three different weighting 

schemes are available, but the choice between them only has a minor effect on the final 

results. Using this second estimate of the case values, the weight relations were 

modified. The process of the inside and outside approximation started again from the 

beginning and was repeated until the convergence of the case values was achieved 

(Cassel et al., 1999). 

Despite being a limited information approach, PLS has the advantage of “involving 

no assumptions about the population or scale of measurement” (Fornell and Bookstein, 

1982), and it consequently works without distributional assumptions and with nominal, 

ordinal, and interval scaled variables. However, note that, PLS, like any other statistical 

technique, also requires certain assumptions to be fulfilled. Beyond those known from 

the standard regression, the most important assumption is the predictor specification 

(Chin and Newsted, 1999). This requirement states that the systematic part of the linear 

regression must be equal to the conditional expectation of the dependent variable (Wold, 

1975) and must be considered fulfilled in most cases. Furthermore, by using a Monte 

Carlo simulation, Cassel et al. (1999) showed that PLS is robust with regard to several 

inadequacies and that the latent variable scores always conform to the true values. There 

is also another side of the coin, that is, the problem of consistency at large. In general, a 

consistent estimator can be described as “one that converges in probability to the value 

of the parameter being estimated as the sample size increases” (McDonald, 1996). 

However, because the case values for the latent variables in PLS are aggregates of the 
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manifest variables that involve measurement error, they must be considered inconsistent 

(Fornell and Cha, 1994). 

Therefore, “the path coefficients estimated through PLS converge on the parameters 

of the latent-variable model only as both the sample size and the number of indicators of 

each latent variable become infinite” (McDonald, 1996), a problem known under the 

term consistency at large. Therefore, in all real-life situations, in which both the number 

of cases in the sample and the number of indicators per latent variable are finite, PLS 

tends to underestimate the correlations between the latent variables and overestimate the 

loadings (Dijkstra, 1983). This problem disappears, and the latent variable case values 

approach the true values only when the number of cases in the sample and the number of 

indicators per latent variable increase to infinity (Lohmöller, 1989).  

In this study, SmartPLS 2.0M3 was used to estimate the parameters in the structural 

model to test the relationships specified in the conceptual framework and to cross-check 

the results.   
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CHAPTER５ ANALYSIS RESULTS 

 

As mentioned in section 4.6 (Choosing the PLS) in the previous chapter, I used the 

PLS technique to perform an assessment of both measurement model and structural 

model simultaneously. Unlike a covariance-based SEM approach (exemplified by such 

software as LISREL, AMOS, M-Plus, and EQS), PLS employs a component-based 

method for estimation purposes (Liang et al., 2007; Lohmöller, 1989). PLS can also be a 

powerful method of analysis because of the minimal demands on measurement scales, 

sample size, and residual distributions. PLS does not require multivariate normal data, 

and it places minimum requirements on the measurement levels. Although PLS can be 

used for theory confirmation, it can also be adopted to suggest where the relationships 

may or may not exist and to suggest propositions for later testing.  

 

5.1 Descriptive Statistics 

 

The descriptive statistics of this survey was conducted using PASW 18.0. The 

minimum rating for each item, the maximum rating score for each item, the means and 

standard deviations for each item, and the total average of each mean for all variables 

are shown in Table 5-1.  

RFID users rated the RFID technologies for business process and performance mostly 

high (Mean: 5.67 on a 7-point scale, SD: 1.087–2.382). They also perceived the RFID 

capabilities of their organizational IT capabilities to be good and sufficient (Mean: 4.18, 

SD: 1.946–2.305). 

RFID users responded relatively to trust in the RFID policy of the government or 
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institutions (M: 4.07, SD: 1.421–1.828). All the respondents trusted the government’s 

effort to benefit RFID and the consistency of the government’s IT investment. 

The RFID-based business process showed many changes in the process. Such 

changes are simplification, omission, or automation of previous works or procedures (M: 

4.94, SD: 1.416–1.670). Lastly, majority of the RFID users replied that, in relation to the 

business process performance, it was possible to improve the efficiency of inventory 

management, reduce manpower cost, or provide higher-quality products and services (M: 

4.64, SD: 1.557–2.099). 
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Table ５-1 Descriptive Statistics of Items 

Constructs Items Min Max Mean SD Average 

RFID 

Technologies 

Tech1 1.0 7.0 6.14 1.148 

5.67 

Tech2 1.0 7.0 5.88 1.445 

Tech3 1.0 7.0 5.54 2.195 

Tech4 1.0 7.0 4.89 2.382 

Tech5 2.0 7.0 5.90 1.087 

RFID Capabilities 

Capa1 1.0 7.0 4.78 1.946 

4.18 

Capa2 1.0 7.0 4.48 2.078 

Capa3 1.0 7.0 4.15 2.172 

Capa4 1.0 7.0 4.01 2.243 

Capa5 1.0 7.0 3.51 2.305 

Policy Trust 

P_Trust1 1.0 7.0 4.37 1.422 

4.07 
P_Trust2 1.0 7.0 4.16 1.430 

P_Trust3 1.0 7.0 3.90 1.828 

P_Trust4 1.0 7.0 3.87 1.421 

Business Process 

BP1 1.0 7.0 4.99 1.670 

4.94 

BP2 2.0 7.0 5.06 1.542 

BP3 2.0 7.0 5.00 1.416 

BP4 1.0 7.0 4.88 1.532 

BP5 1.0 7.0 4.75 1.563 

Business Process 

Performance 

BP_Per1 1.0 7.0 4.82 1.945 

4.64 

BP_Per2 1.0 7.0 4.79 2.048 

BP_Per3 1.0 7.0 4.61 1.828 

BP_Per4 1.0 7.0 5.00 1.557 

BP_Per5 1.0 7.0 4.39 2.099 

BP_Per6 1.0 7.0 4.35 1.785 

BP_Per7 1.0 7.0 4.54 1.806 
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5.2 Measurement Model 

 

The assessment of the reliability, validity of the measurement instrument, average 

variance extracted analysis, and the common method bias is covered in this section. 

 

5.2.1 Reliability 

 

Reliability is the extent to which an item, scale, or instrument produces the same 

values when given at different times, places, or populations (Cronbach, 1951; Nunnally 

and Bernstein, 1994). If enough respondents are inconsistent in their answers to these 

items, the items will contain abnormally high measurement errors and unreliable 

measures (Straub, 1989). Conversely, if individual measures are reliable for the most 

part, the entire instrument will have minimal measurement error. Findings based on a 

reliable instrument are better supported, and the parameter estimates are more efficient. 

The most widely used index of internal consistency reliability is Cronbach (1951)’s 

alpha or coefficient alpha. Reliability is determined by Cronbach’s alpha; all of the 

calculated data are well above the cited minimum of 0.70 (Nunnally, 1978; Nunnally 

and Bernstein, 1994). Composite reliability (CR) is another reliability index using PLS. 

CR, the analog of Cronbach’s alpha, can be derived from PLS statistics. As part of the 

Cronbach’s alpha statistics, CR should be above 0.70 (Chin, 1998a; Segars, 1997).  

The complementary index of CR is the average variance extracted (AVE) index. AVE 

is an index that reflects the degree of variance accounted for by an underlying factor in 

relation to the amount of variance due to measurement error (Fornell and Larcker, 1981). 

In other words, AVE is a measure of the percentage of variance explained by a construct, 

or the variance shared between a construct and its indictors. For example, in the case of 
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the business process construct, 85% of the variance was captured by the construct, and 

15% was due to measurement error. AVE is calculated by the following formula: 

 

where   

Li = the standardized factor loading for a given factor 

var(Ei) = 1- L2
i or the measurement error associated with each indicator variable 

 

The measurement error is the error variance associated with each of the indicator 

variables for that given factor. It is equivalent to 1 – R2. The AVE for the latent factors 

must be greater than 0.50 (Fornell and Larcker, 1981; Segars, 1997). AVE should be 

above 0.5.  

Table 5-2 shows that all of the reliability coefficients are above 0.70 and that AVE is 

above 0.5, indicating that the measurement items are reliable, and the latent variable can 

account for at least 50 percent of the variance in the items. 
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Table ５-2 Reliability of Constructs 

Constructs Composite Reliability Cronbach Alpha AVE 

RFID Technology 0.8581 0.7929 0.5517 

RFID Capabilities 0.9058 0.8713 0.6588 

Policy Trust 0.9263 0.8938 0.7586 

Business Process 0.9435 0.9248 0.7702 

Business Process 

Performance 
0.9503 0.9389 0.7324 

Cut-off Value CR > 0.7 α > 0.7 AVE > 0.5 

 

5.2.2 Validity 

 

The assessment of the measurement model deals with the construct validity or the 

extent to which the manifest indicators reflect their underlying constructs. Construct 

validity includes the assessment of convergent validity and discriminant validity. This 

assessment is conducted to make sure that the measurement instrument is valid. 

Convergent validity is normally assessed using three tests: reliability of questions, 

composite reliability of constructs, and variance extracted by constructs (Fornell and 

Larcker, 1981). 

The validity assesses whether a study measures what it intends to measure through the 

operationalization of the variables (Kerlinger and Lee, 2000). The validity of a 

measurement tool includes construct validity. Construct validity determines whether the 

variables are true constructs of the phenomenon under observation (Cook et al., 1979). 
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This section examines two types of construct validity: convergent and discriminant. In 

the context of the present study, an overview of the procedures for handling different 

kinds of validity, as well as their corresponding reference sources in the literature, is 

presented in Table 5-3. 

 

Table ５-3 Validity Assessment of Measures 

Type of Validity Recommended Procedure References 

Content Validity Extensive literature review for constructs Straub (1989) 

Convergent 

Validity 

Use of existing, validated instruments Boudreau et al. (2001) 

CFA (significance of factor loadings' t tests)  
Segars (1997) 

 

Discriminant 

Validity 

Use of existing, validated instruments Straub et al. (2004) 

High factor loadings of indicators  Chin (1998a) 

Root Square AVE vs. correlation 

coefficients  
Bagozzi & Phillips (1982) 

 

Two preliminary approaches to the factorial validity were used in the present study: 

an extensive literature review and the use of existing validated instruments. First, an 

extensive literature review established and covered the variables of interest in the 

current study. The review was conducted to establish and define the true constructs of 

the study. Second, to increase factorial validity, I used previously validated and reliable 

scales. Researchers should strive to use existing and already validated scales as much as 

possible (Boudreau et al., 2001; Straub et al., 2004). 

Convergent validity is the degree to which multiple attempts to measure the same 
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concept or construct through different methods are in agreement. In other words, 

convergent validity is the extent that the different scales are used to measure or converge 

on the same construct, and scores from all these scales show high correlations (Straub et 

al., 2004). To enhance convergent validity, previously validated and reliable scales were 

used in the present study. 

To assess the validity, I first examined the convergent validity of the scales. 

Convergent validity is shown when each of the measurement items loads with a 

significant t-value on its latent construct. Typically, the p-value of this t-value should be 

significant at least at the 0.05 alpha protection level (Gefen and Straub, 2005).  

PLS performs the CFA, in which the pattern of the loadings of the measurement items 

on the latent constructs is specified explicitly in the model. As shown in Table 5-4, the 

loadings are in an acceptable range, and the t-values indicate that they are significant at 

the 0.01 level. 
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Table ５-4 Item Loadings for Constructs 

Constructs Items Loading S. E. T Statistics 

RFID 

Technologies 

R_Tech1 0.744 0.067 11.116 

R_Tech2 0.830 0.073 11.394 

R_Tech3 0.729 0.074 9.913 

R_Tech4 0.659 0.105 5.305 

R_Tech5 0.819 0.047 17.547 

RFID 

Capabilities 

R_Capa1 0.793 0.066 11.951 

R_Capa2 0.804 0.079 10.119 

R_Capa3 0.870 0.037 23.222 

R_Capa4 0.856 0.057 15.085 

R_Capa5 0.728 0.091 8.030 

Policy Trust 

P_Trust1 0.840 0.066 12.686 

P_Trust2 0.865 0.067 13.004 

P_Trust3 0.881 0.069 12.728 

P_Trust4 0.897 0.059 15.079 

Business 

Process 

BP1 0.852 0.048 17.898 

BP2 0.903 0.030 29.806 

BP3 0.920 0.021 43.107 

BP4 0.905 0.023 39.226 

BP5 0.803 0.045 18.006 

Business 

Process 

Performance 

BP_Per1 0.875 0.029 30.463 

BP_Per2 0.834 0.042 19.654 

BP_Per3 0.897 0.022 40.079 

BP_Per4 0.792 0.062 12.784 

BP_Per5 0.848 0.031 27.730 

BP_Per6 0.883 0.026 33.652 

BP_Per7 0.856 0.034 25.059 
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Discriminant validity is the extent to which a concept or construct is different from 

other concepts or constructs. It occurs when different instruments measure different 

constructs, and the correlations among the items of these dissimilar or divergent 

constructs are low (Hatcher, 1994; Straub et al., 2004). The same measures or indicators 

for a given construct should discriminate among (Straub et al., 2004) or diverge from all 

other constructs. To improve the discriminant validity, the existing and previously 

validated and reliable scales were used in the present study.  

Discriminant validity can be determined based on two things. First, the correlation of 

the latent variable scores with the measurement items needs to show an appropriate 

pattern of loading, in which the measurement items load highly on their theoretically 

assigned factor and not highly on other factors. Although the loadings may seem high 

(i.e., above .70), it is common to have higher loadings in PLS than in PCA. The results 

presented in a cross-loading table indicate that the measurement model demonstrates 

sufficient convergent and discriminant validity because each item loading in Table 5-5 is 

much higher on its assigned construct than on the other constructs.  

Second, establishing discriminant validity in PLS also requires an appropriate AVE 

analysis. In an AVE analysis, I determined whether the square root of every AVE (one 

for each latent construct) is much larger than that of any correlation among any pair of 

latent constructs. AVE, which is a test of discriminant validity offered through PLS, is 

calculated as: 

(Σλi
2) / (Σλi

2 + Σ (1- λi
2)), 

where λi is the loading of each measurement item on its corresponding construct. 
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Table ５-5 Factor Structure Matrix of Loadings and Cross-Loadings 

Constructs Items  R_Tech R_Capa P_Trust BP BPP 

RFID 

Technologies 

Tech1 0.7444  0.1190  0.0905  0.3326  0.3016  

Tech2 0.8302  0.1079  0.0872  0.3217  0.2973  

Tech3 0.7294  0.1729  0.0233  0.2758  0.2871  

Tech4 0.6594  0.1905  0.1941  0.2539  0.2933  

Tech5 0.8186  0.0980  0.1569  0.4219  0.4372  

RFID 

Capabilities 

Capa1 0.2504  0.7926  0.1544  0.3053  0.2781  

Capa2 0.2301  0.8039  0.1860  0.2613  0.2153  

Capa3 0.0846  0.8696  0.2255  0.3356  0.2509  

Capa4 0.0524  0.8561  0.2870  0.2611  0.1965  

Capa5 0.0817  0.7285  0.3157  0.1813  0.1477  

Policy Trust 

P_Trust1 0.1386  0.2300  0.8403  0.2416  0.2771  

P_Trust2 0.1916  0.3210  0.8655  0.2558  0.3449  

P_Trust3 0.1172  0.2002  0.8806  0.2212  0.2982  

P_Trust4 0.0685  0.2018  0.8966  0.2400  0.3268  

Business Process 

BP1 0.3847  0.2380  0.2208  0.8523  0.5484  

BP2 0.4009  0.2959  0.2171  0.9026  0.6165  

BP3 0.4024  0.3511  0.2660  0.9197  0.6799  

BP4 0.3416  0.2923  0.2047  0.9050  0.6329  

BP5 0.4045  0.3055  0.2899  0.8030  0.6851  

Business Process 

Performance 

BP_Per1 0.4171  0.2429  0.2552  0.6790  0.8752  

BP_Per2 0.4220  0.1497  0.2878  0.6361  0.8340  

BP_Per3 0.4119  0.2799  0.2529  0.6576  0.8968  

BP_Per4 0.4161  0.3284  0.2430  0.6333  0.7924  

BP_Per5 0.2968  0.1402  0.3545  0.5479  0.8482  

BP_Per6 0.3757  0.2500  0.4161  0.5816  0.8834  

BP_Per7 0.2968  0.2487  0.3653  0.5910  0.8562  
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Table 5-6 shows that the square root of the AVE, denoted by the diagonal items in the 

table, for every latent variable is greater than the correlation between that latent variable 

with all other latent variables. Therefore, every latent variable is deemed to be adequate 

on its convergent validity. As such, the model exhibits acceptable discriminant validity 

(Chin, 1998a). The square roots of the AVE are presented as the diagonal items with 

gray background. 

 

Table ５-6 Correlation vs. Square Root of AVE 

Constructs R_Tech R_Capa P_Trust BP BPP 

R_Tech 0.7427 

    

R_Capa 0.1760 0.8117 

   

P_Trust 0.1497 0.2761 0.8710 

  

BP 0.4427 0.3412 0.2760 0.8776 

 

BPP 0.4439 0.2760 0.3590 0.7260 0.8558 

 

Based on Tables 5-5 and 5-6, I confirmed that this measurement model shows 

evidence of sufficient convergent validity and discriminant validity. 

 

5.2.3 Common Method Bias 

 

Most researchers agree that common method bias is a potential problem in behavioral 

research. Method biases are a problem because they are one of the main sources of 



 
72 

measurement error. According to Podsakoff et al. (2003), measurement error threatens 

the validity of the conclusions about the relationships between measures, and it is widely 

recognized to have both random and systemic components. Although both types of 

measurement errors are problematic, systemic measurement error is a particularly 

serious problem because it provides an alternative explanation for the observed 

relationships between measures of different constructs independent of the one 

hypothesized.  

I performed statistical analysis to assess the severity of the common method bias. One 

of the most widely used techniques used by researchers to address the issue of common 

method biases is Harman’s one-factor (or single-factor) test (Podsakoff et al., 2003). The 

basic assumption of this technique is that if a substantial amount of common method 

variance is present, either (a) a single factor will emerge from the factor analysis, or (b) 

one general factor will account for the majority of the covariance among the measures. 

A one-factor test was carried out on the five constructs of my research model, namely, 

RFID technology (R_Tech), RFID capabilities (R_Capa), policy trust (P_Trust), 

business process (BP) , and business process performance (BPP). The results from the 

exploratory factor analysis (EFA) test show that the five factors have eigenvalues greater 

than 1.0, accounting for 64.88% of the total variance. Most of the covariance is 

explained by the first factor at 35.57%. The results of the one-factor test show that 

common method biases are not a likely to contaminate the results. 

 

5.3 Testing the Model and Hypotheses 

 

5.3.1 Research Model Testing 

SEM enables complicated variable relationships to be expressed through hierarchical 
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or non-hierarchical and recursive or non-recursive structural equations to present a more 

complete picture of the entire model (Bullock et al., 1994; Gefen et al., 2000). SEM is 

more suited for the mathematical modeling of complex processes to serve both theory 

and practice (Bollen, 1989). In SEM, factor analysis and the hypotheses are tested in the 

same analysis. SEM techniques also provide fuller information about the extent to which 

the research model is supported by the data than in regression techniques. 

PLS was selected to test the hypotheses for four reasons. First, it is not contingent 

upon the data having multivariate normal distributions and an interval nature (Fornell 

and Bookstein, 1982). Second, it is appropriate for testing theories in the early stages of 

development. Many previous studies on information systems used PLS to test early 

versions of theoretical models (Igbaria et al., 1994; Thompson et al., 1991). Third, the 

measurement model and the structural model assessment enable a combination of factor 

analysis and hypotheses testing to be combined in one operation (Gefen et al., 2000). 

Moreover, the sample sizes can be as small as five times the number of items on the 

scale with the most items. 

PLS can be the estimated t-values for the loadings utilizing either a jackknife or 

bootstrap technique. The item loadings on their respective construct are presented by 

PLS, but the cross-loadings need to be calculated as the correlation of each standardized 

item with its factor scores on the constructs. Assessing the confirmatory factor analysis 

in PLS is then conducted by verifying that the AVE of each construct is larger than its 

correlations with the other constructs, and that each item loading in the factor analysis is 

much higher on its assigned construct (factor) than on the other constructs. PLS 

estimates the latent variables as exact linear combinations of the observed measures, 

thus avoiding the indeterminacy problem and providing an exact definition of 

component scores. I conducted a two-step data analysis to assess the measurement 
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model and then tested the hypotheses by fitting the structural model. In this study, Smart 

PLS 2.0 M3 was used for the analysis. 

The structural model’s goodness-of-fit, which sets the path of latent variables, was 

evaluated by R2, communality, redundancy, and goodness-of-fit test. First, its goodness-

of-fit was rated using the redundancy index. As a statistical estimation of the structural 

model, this index considers that the structural model has quality when it is a positive 

value (Chin, 1998a; Tenenhaus et al., 2005). In the current study, the redundancy values 

of business process and business process performance have positive values of 0.046 and 

0.381, respectively. Thus, the quality of the structural model was proven. 

Next, the average goodness-of-fit of the PLS structural model was evaluated using the 

R2 values of the endogenous variables. The R2 value is rated high, medium, and low, 

respectively, when it is above 0.26, above 0.13 and below 0.26, and above 0.02 and 

below 0.13 (Chin, 1988a). In this model, the R2 value of business process and business 

process performance is 0.290 and 0.527, respectively, demonstrating the quality of the 

structural model. 

Lastly, the PLS model’s goodness-of-fit was estimated using the square root of the 

product of the mean values of R2 and communality. The size of the goodness-of-fit 

should be at least 0.1. It is rated high, medium, and low, respectively, when it is above 

0.36, above 0.25 and below 0.36, and above 0.1 and below 0.25 (Tenenhaus et al., 2005). 

The PSL structural model of this research shows a very high goodness-of-fit rate of 

0.532. Table 5-7 presents the findings of the goodness-of-fit test of the structural model. 
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Table ５-7 Goodness of Fit test for the Research Model 

 
R2 Communality Redundancy 

Business Process 0.290 0.7702 0.0465 

Business Process 

Performance 
0.527 0.7324 0.3816 

(Average of  

each value) 
0.408 0.6943 > 0 

Goodness of Fit 0.5325 

 

5.3.2 Direct Relationships among Constructs  

The structural model comprises the hypothesized relationships between the latent 

constructs in the research model. By using bootstrap sampling, I obtained the path 

coefficient and its corresponding t-value. With these values, I assessed the statistical 

conclusion validity by testing the null hypothesis for each path coefficient. Baron and 

Kenny’s (1986) approach for the analysis of mediating effect and Chin’s (2000) method 

for assessment of moderating role were used for analyzing the structural model.  

Figure 5-1 shows the path coefficients and their corresponding t-values obtained from 

the PLS analysis. It also presents the explanatory power value (R2) of the estimated 

model, which can be assessed by observing the R2 of the dependent variables. The R2 

values for business process and business process performance are 0.290, and 0.527, 

respectively. Falk and Miller (1992) recommend that R2 should be at least 0.10 for the 

latent construct to be judged adequately. The results show that all the R2 values satisfy 

this recommendation. The R2 value of 0.527 indicates that the model explains about 52.7% 

of the total variability of the business process performance. As such, nomological 

validity is satisfactory.  
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As shown in Figure 5-1, the significant path between RFID technology and business 

process provides support for Hypothesis 1. Figure 5-1 also shows that RFID capabilities 

and business process link are significant, supporting Hypothesis 2. Hypothesis 4 

indicates that the business process–performance link is also significant, suggesting the 

mediating role of business process. However, Hypothesis 3 is not supported. The policy 

trust–business process link is insignificant. 

 

 

Figure ５-1 Path Coefficients and Their Corresponding Significance 

 

5.3.3 The Moderating Effect of User Experience 

In general terms, a moderator is a qualitative (e.g., sex, race, and class) or quantitative 

(e.g., level of reward) variable that affects the direction and/or strength of the relation 

between an independent variable and a dependent variable (Baron and Kenny, 1986). 

For example, Stern and his colleagues (1982) found that the positive relationship 

between life-changing event and severity of illness is considerably stronger for 

uncontrollable events (e.g., death of a spouse) than for controllable events (e.g., divorce). 

A moderating effect within a correlational framework may also occur in which the 

direction of the correlation changes. This effect occurred in the Stern et al.’s study 

(1982), in which the controllable life changes reduce the likelihood of illness, thus 
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changing the direction of the relation between life-changing events and illness from 

positive to negative. 

To verify the effects of the moderating variables, such as experience in using RFID, 

as shown in Hypotheses 5a, 5b, and 5c, the dataset was classified into two groups. One 

group has no experience in using the RFID in person, and the other group is using it in 

practical business. From the dataset, 77 of the subjects (41.2%) did not directly 

experience using the RFID, and 110 of them (58.8%) were using it in practical business. 

To test the moderator effects specified in the conceptual model, a method similar to 

moderated regression analysis was used. To test the significant effects of the moderator 

variable, two groups were established for the moderator at the level of experience. PLS 

was subsequently used to obtain the parameter estimates and bootstrapping to provide 

the standard errors of the estimates and the accompanying t statistics.  

The path coefficients for the two groups were tested for significance using an 

independent samples t test. A general α-value of .05 was used for the significance level. 

The results for the two groups are reported in Figure 5-2 and Table 5-8, and Figure 5-3 

and Table 5-9, respectively. 

 

 

Figure ５-2 Prior to RFID Experience (n=77) 
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Table ５-8 Path coefficient and t-value for Prior to Experience 

Path Path Coefficient Standard Error T-value 

R_Tech à BP 0.313 0.085 3.680 

R_Capa à BP 0.310 0.112 2.768 

Policy Trust à BP 0.231 0.094 2.450 

BP à BPP 0.768 0.041 18.879 

 

 

Figure ５-3 RFID Experienced (n=110) 

 

Table ５-9 Path coefficient and t-value for RFID Experienced 

Path Path Coeffient Standard Error T-value 

R_Tech à BP 0.428 0.073 5.829 

R_Capa à BP 0.131 0.103 1.272 

Policy Trust à BP 0.123 0.079 1.550 

BP à BPP 0.696 0.064 10.709 
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------------ (5-3) 

 
Calculating the t-value using the previous formula (5-3), the RFID technology–

business process link has a t-value of -1.96, capabilities and business process have a t-

value of 2.29, and policy trust and business process have a t-value of 1.67. Therefore, as 

described in Table 5-10, Hypotheses 5a, 5b, and 5c are supported. The results indicate 

that the moderating effects of the RFID experience on the relationship between the 

RFID use context and business process are strengthened, as expected (H5a).  

As shown in Table 5-10, all three independent variables are significant when the 

results of the two groups classified from the groups that had experience in using the 

RFID are compared. Differences in the effects of business process exist between them, 

depending on the use of RFID. Aside from the moderating variables, such as the use of 

RFID, additional moderating variables such as acquisition of certificates and public 

organization/private business are attached as Appendix C. 

 

Table ５-10 Moderating effect of RFID Experience 

Moderator Path Group P.C. S.E. T Result 

RFID  

User Experience 

RFID Tech 

à 

Business Process 

No 0.313 0.085 

-1.96 Significant 

Yes 0.428 0.073 

RFID Capa 

à 

Business Process 

No 0.310 0.112 

2.29 Significant 
Yes 0.131 0.103 

Policy Trust 

à 

Business Process 

No 0.231 0.094 

1.67 Significant 

Yes 0.123 0.079 
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5.3.4 The Mediating Role of Business Process 

Examining the mediation issue is important for two reasons. First, if a construct exists 

such as the mediating effect that the independent variables have on a dependent variable, 

the model should incorporate these functional relationships. Second, in creating models 

with mediator variables, the practitioner must answer the following question: “Is the 

mediator variable in my model statistically significant?” Mediation is important because 

it enables us to conduct scientific investigations; that is, the interesting part of science is 

to explain how something comes about. A meditational analysis provides the researcher 

with a story about a sequence of effects that leads to something. In examining a SEM, 

the interesting part of the model is almost always the mediation. Therefore, mediation 

asks a fundamental question in science (Kenny, 2008).  

Baron and Kenny (1986) developed a procedure for testing the statistical significance 

of mediator variables. Their approach utilizes ordinary least-squares multiple regression, 

which is available in most statistical software packages. The procedure involves the 

following three steps: 

• Step 1: Regression of the mediator variable on the independent variable  

• Step 2: Regression of the dependent variable on the independent variable in Step I 

• Step 3: Regression of the dependent variable on the independent variables of Step 1 

and the mediator variable 

 

Baron and Kenny’s procedure generates evidence of mediation when (a) the 

independent variable is statistically significant in the estimates of Step 1; (b) the 

independent variable is statistically significant in the estimates of Step 2; and (c) the 

mediator variable is statistically significant in the estimates of Step 3. I followed these 
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criteria to determine the mediation effect. Three mediation outcomes are produced: no 

mediation, partial mediation, and full mediation.  

No mediation exists if the regression coefficient for an independent variable is 

insignificant in Step1 or if the regression coefficient for the mediator in Step3 is 

insignificant (which is not). Partial mediation exists if the regression coefficient for an 

independent variable is significant in Step1 and 3. Full mediation exists if the regression 

coefficient for an independent variable is significant in Step 1 but not in Step 3.  

To sum up, there are three possible mediation outcomes for each independent variable: 

no mediation, partial mediation, and full mediation. Independent variables that have 

partial mediation (i.e., direct and indirect linkages to a dependent variable) are generally 

more important predictors of a dependent variable than similar variables that have full 

mediation.  

In reality, the effective performance processes, through which users interact 

effectively, are too complex for any model to specify all mediator variables—or all 

independent variables for that matter. No matter how good a model appears to be, it 

always omits constructs that represent the appropriation or interaction of the business 

process that affects performance. I can only hope that I was able to include the mediator 

variables, which the theory suggests as important, in my attempt to understand how 

structural properties influence business process performance. 

Following Barron and Kenny’s procedure, I attempted to examine the mediating 

effects (i.e., H5a, 5b, and 5c) by performing the mediation analysis procedure. First, I 

regressed the mediator variable (business process) on the independent variables, RFID 

technology, RFID capabilities, and policy trust, respectively. Results show that RFID 

technology is statistically significant in the estimates (b=0.443; t=5.689; p<0.01); RFID 

capabilities are significant in the estimates (b=0.342; t=3.182; p<0.01); and policy trust 
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is significant in the estimates (b=0.279; t=2.631; p<0.01) (Figure 5-4).  

 

 

Figure ５-4 The First Step Result of Business Process 

 

Second, I regressed the dependent variable (i.e., business process performance) on the 

independent variables (i.e., RFID technology, RFID capabilities, and policy trust) when 

the mediator variable (i.e., business process) was excluded from the research model. 

Results show that RFID technology is statistically significant in the estimates (b=0.453; 

t=5.949; p<0.01); policy trust is significant in the estimates (b=0.294; t=2.458; p<0.05); 

and RFID capabilities are significant in the estimates (b=0.377; t=3.808; p<0.01) 

(Figure 5-5). 

 

 

Figure ５-5 The Second Step Result of Excluded Model 
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Third, I regressed the dependent variable (i.e., business process performance) on the 

independent variables (i.e., RFID technology, RFID capabilities, and policy trust of Step 

1) and the mediator variable (i.e., business process). Business process is statistically 

significant in all the estimates, respectively (b=0.657; t=8.268; p<0.01, b=0.714; 

t=11.187; p<0.01, and b=0.672; t=9.481; p<0.01). As shown in Table 5-11, partial 

mediation exists, as the regression coefficients for the independent variables (i.e., RFID 

technology and policy trust) on the dependent variable (i.e., business process 

performance) are 0.159 (t=2.14; p<0.05), and 0.181 (t=2.047, p<0.05), respectively. 

Moreover, a full mediation effect exists, as the regression coefficient for the independent 

variable (i.e., RFID capabilities) on the dependent variable (i.e., business process 

performance) is not significant (b=0.039; t=0.495). These results support the fact that 

the influence of RFID capabilities is fully mediated by business process. In addition, the 

influences of RFID technology and policy trust were partially mediated. 

 

Table ５-11 Results of Mediating Effect 

 

Step1 Step2 Step3 

Result 
IV- 

Mediator 

IV- 

DV 

Mediator- 

DV 
b3I-D 

RFID 

Tech 

0.443 

(5.689) 

0.453 

(5.949) 

0.657 

(8.268) 
0.159** 

Partial 

Mediation 

RFID 

Capa 

0.342 

(3.182) 

0.294 

(2.458) 

0.714 

(11.187) 

0.039 

(Non Sig) 

Full 

Mediation 

Policy 

Trust 

0.279 

(2.631) 

0.377 

(3.808) 

0.672 

(9.481) 
0.181** 

Partial 

Mediation 

 



 
84 

Evaluating which is better between the research models that include the moderating 

variables and the models that do not include them is possible. This evaluation is 

conducted by calculating the moderating effects. According to PSL, the higher the 

explanatory power (R2) of a dependent variable, the better the research model becomes. 

Vinzi et al. (2010) suggest a method to rate the goodness-of-fit of a model containing 

moderating variables by calculating the effect size and the F2 value using an R2 value of 

each model. In the case of a full model that includes all the moderating variables and in 

case of a reduced model without the moderating variables, the F2 values are as follows: 

 
F2= (R2

included - R
2
excluded) / (1 - R2

included) 

R2
included: Full model, R2

excluded: Reduced model 

 
The effect size of the F2 value is measured by the following criteria. When the F2 

value is above 0.02, above 0.15, and above 0.35, it is considered small, medium, and 

large, respectively (Cohen, 1988). The values of R2
included and R2

excluded are 0.570 and 

0.305, respectively. The F2 value yield in this study is 0.616, implying that business 

process has an extremely high mediating effect. 

 

5.3.5 Overall research results 

The results show that the four hypotheses are supported by the data. Figure 5-7 shows 

the estimates of each hypothesized path and its corresponding t-value obtained from the 

bootstrapping procedure in PLS. All the path coefficients are significant at α = 0.05 (t-

value > 1.96), supporting all the hypotheses except H3. 
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Figure ５-6 PLS Analysis of Results (Experienced or Not) 

 

The results of all the hypotheses are shown in Table 5-11. Hypotheses H1, H2, H3, 

and H4 state that casual relationships are directly linked to the three constructs. For 

example, Hypothesis 1 shows that there is a significant positive relationship between 

RFID technology and business process. Hypothesis 2 represents a significant positive 

relationship between RFID capabilities and business process, similar to Hypothesis 1.  

Hypothesis 5a, 5b, and 5c represent the moderating effects of user experience on the 

relationship between two constructs (i.e., RFID technology, capabilities, policy trust, 

and business process), respectively. Table 5-11 indicates that most of the hypotheses are 

significant. Therefore, I believe that the research model suggested in this study is 

effective in exploring the relationship between technology, capabilities, policy trust, and 

business process performance in RFID. 
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Table ５-12 Final results of data analysis 

Hypotheses Path PC(b) T Significance Result 

H1 R_Tech à BP 0.379 4.407 P <0.01 Supported 

H2 R_Capa à BP 0.232 2.110 P <0.05 Supported 

H3 Policy Trust à BP 0.155 1.604 - Not Supported 

H4 BP à BPP 0.726 12.396 P <0.01 Supported 

H5 

H5a 

R_Tech  

à BP 

Prior to 0.313 

-1.960 P <0.05 Supported 

Experienced 0.428 

H5b 

R_Capa  

à BP 

Prior to 0.310 

2.295 P <0.05 Supported 

Experienced 0.131 

H5a 

Policy Trust 

à BP 

Prior to 0.231 

1.670 P <0.10 Supported 

Experienced 0.123 
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CHAPTER６ CONCLUSION 

 

6.1 Summary of Analysis 

 

This study demonstrates that the RFID performance evaluation can be estimated 

multi-dimensionally by empirically validating the IT business value model applied to the 

RFID context. RFID is a wireless automatic identification technology that uses radio 

frequencies to automatically identify individual products in real time. A basic RFID 

system has three main components: (a) tag, which can be attached to or embedded in the 

item to be identified; (b) reader and antenna, which interact with the tag without 

requiring a line of sight; and (c) middleware, which involves functions such as system 

management, data filtering, data aggregation, and interaction with intra- and inter-

organizational information systems (e.g., enterprise resource planning, warehouse 

management system, logistics and distribution system, and internal and external 

database) to support organizational business process and performance. 

RFID offers improved ability including the identification of irrelevant line of sight, 

unique item-level product identification, multiple-tag product reading, enhanced data 

storage capability, and data read-and-write capability. RFID enables carriers to deliver 

more quickly, more accurately, and more promptly based on automated data collection. 

RFID readers with wireless networking reduce human intervention and cut down the 

existing process. They can also reduce lead time in material distribution management. 

Changes in the market demand are instantly collected, and responses are made easier. 

Compared with other methods such as the barcode system, RFID offers a more 

improved mechanism for item identification, tracking, and tracing within facilities. It is 
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a viable means for reducing errors in material handling and increasing data accuracy. 

Moreover, the successful integration of RFID technology in intra- and inter-

organizational business processes and information systems enables process innovation, 

real-time data collection and data sharing at the distribution industry, end-to-end item 

level tracking and tracing within the supply chain, and improved decision making. 

The following is the summary of the analysis. First, the results indicate that RFID 

technology, capabilities, and policy trust serve as significant factors for business process 

performance. RFID technology, whose efficiency has been achieved since the 1970s, 

caught the interest of the people as a replacement for the next-generation barcodes. 

Although the RFID market continues to expand, it is still in the middle of its beginning 

stage. RFID appliances and their environments largely differ. Moreover, technological 

limitations and privacy issues hinder its wide use. Nevertheless, RFID technology, 

specifically its transparency and accuracy, can reduce work time and manpower. As 

RFID is used to improve business processes, profit is guaranteed to increase after RFID 

utilization.  

Second, the effect of the relationship among business processes was verified by 

examining the differences in the awareness on the business process performance among 

users before and after the introduction of the RFID, that is, by using the experience of 

RFID as a mediating effect. In the group with no experience of RFID, the three 

independent variables have a significant effect on the business process. However, in the 

group with experience in using it, technology and capabilities are significant, but policy 

trust is not significant. This research model was used to review the influencing factors 

on business process performance. Internal factors, such as technology and capabilities, 

which directly affect business process, are more important than external factors such as 

policy trust in the process of using RFID in reality. 
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Third, results of the data analysis show the mediating effect of business process. 

Results show that the influence of RFID capabilities is fully mediated by business 

process. The influences of RFID technology and policy trust are partially mediated. This 

finding indicates that the role and the effect of RFID should be integrated as a tool of 

process management in business for promoting the creation of values through a 

sufficient use of IT resources. It is related with the main findings of Melville et al. 

(2004), that is, IT affects organizational performance through business processes. Other 

managerial resources with interactions with IT, such as business processes and 

organizational structure, also affect organizational performance.   

Fourth, note that EIT, RFID for example, cannot be easily adopted by a sole company. 

Innovative and advanced technology as well as nationwide regulations and policies must 

be established first to realize actual performance. Many countries have already built 

RFID in their international ports and tunnels, but worldwide standardization has not yet 

been developed. Therefore, proper intervention is necessary for interoperability. For this 

purpose, the International Organization for Standardization and the International 

Electrotechnical Commission have held meetings in countries such as South Korea. The 

results of this research indicate that governmental support is a prerequisite for EIT to 

develop. Therefore, policy trust on RFID is a critical factor that affects performance in 

the business process. 

Policy Trust has a significant influence before adoption, but its effect relatively 

diminishes after adoption. The influence that RFID technology and capabilities have on 

performance becomes stronger with regard to the improved business processes, whereas 

the policy trust effect gradually lessens. Therefore, for companies planning on using 

RFID, policy support is important. However, for those who have already adopted it, 

RFID technology and capabilities have greater influence on the business process and 
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organizational performance.  

 

6.2 Contributions 

 

Most of the previous RFID-related research examined RFID from the technical 

perspective. With the increase in the concern for and the effect of system construction, 

security, and performance measurement, diverse factors considering social and 

environmental characteristics have emerged. However, this study is focused on trying to 

use the “trust” factors, which have mainly been used to explain the interaction between 

an individual and an organization or between organizations, especially “policy trust,” 

which explains business process performance. 

The theoretical contributions of this study are as follows. First, this study empirically 

analyzed the business process performance by applying the RBV-based IT business 

value model to the RFID field. RFID technology and capabilities are important in 

fostering business process performance using RFID. This result demonstrates how 

technology and capabilities affect the difference in performance among companies as 

the common characteristics that successful businesses have (Barney, 1991). 

Second, the mediating effect of business process was proven by this research model. 

Technology, capabilities, and policy trust are mediated through business process, and 

capabilities are fully mediated through it. Therefore, technology, capabilities, and policy 

trust indirectly and directly influence business process performance through the business 

process. The analysis result in the mediating effect of business process disproves Gale’s 

(2006) argument: “Improving business process using sufficient IT capabilities and RFID 

technologies and creating use performance and process performance lead to company 

performance.” Therefore, IT resources should be integrated as a tool of process 
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management in business to promote the creation of values through the sufficient use of 

IT resources. 

Third, the moderating effects of RFID in the adoption and adaptation stage were 

identified. Before the introduction of the RFID, technology, capabilities, and policy trust 

had significant effects. However, since the introduction of RFID, only technology 

remained as the significant one, and its influence increased. Accordingly, the benefits of 

technology must be used as much as possible, considering the RBV-based enterprise 

characteristics. 

 

This research has the following practical contributions. 

First, the business process needs to be improved through the effective use of 

technology and capabilities to promote business process performance in business based 

on the RFID. Managers have to concentrate on business process, and apply it to the 

whole process to help to improve the complicated business process and to achieve 

desired performance, ultimately. 

Second, the significance of “policy trust” becomes weaker in every stage. Before the 

introduction of the RFID, “policy trust” had a significant influence on the business 

process, but in a company that is introducing and applying the RFID, its influence 

becomes relatively weaker. As mentioned previously, technology and capabilities are the 

factors that have actual influence on the business process. Considering the fact that 

policy trust has a significant effect on the business process before the introduction of the 

RFID, establishing consistent policy and support is required to show proper leverage 

functions. 

Third, there is a need for recognizing the fact that using EIT is not as easy as using 

the RFID only, considering the efforts or will of the individual enterprises. A company 
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requires interest and support in introducing RFID or at the beginning stage of its use, as 

business process performance can be expected only when policy trust is supported. For a 

business that has already adopted RFID, it is important to back it up effectively to reap 

the benefits of RFID continuously and to use technology and capabilities well. 

 

6.3 Limitations and Future Research 

 

Despite the crucial research outcomes, this research also has some limitations. First, 

the current study is based on resource and policy trust, but it can be extended to other 

factors. This study focuses on RFID technology, capabilities, and trust to influence the 

business process performance in designing a research model. However, more various 

factors should be analyzed. Among the factors already mentioned, organizational factors 

(e.g., enterprise level, CEO’s support, etc.), environmental factors (e.g., outside pressure, 

standard/integration, and security issues, etc.), and investment costs have to be 

considered in depth. The phased influencing factors should be compared and analyzed 

through a proper classification of periods. 

Second, this study did not reflect the occupational and industrial characteristics after 

the introduction of the RFID in the research model and cover all industrial fields. The 

study was not able to address the characteristics of various industries. Industry-specific 

business processes should be analyzed further. In reality, it is impossible to receive 

responses from each industrial area at a similar rate, and controlling this during the 

study was not easy. Therefore, applying the results of this study to all the industrial 

scopes is difficult. Subdividing the research model is required, considering the features 

of the business process by occupation and industrial features. The sample design should 

be systematic for general research coverage of the whole industry. 
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Third, data were collected in a cross-sectional manner, although the research was 

done to compare the difference in influence before and after the introduction of the 

RFID. The results of the performance of enterprises that plan to introduce RFID were 

examined and analyzed longitudinally. The results based on the performance measured 

again after the introduction of the RFID can bring meaningful results. 

Fourth, RFID performance was measured through the personal responses of the 

questionnaires in this study. However, RFID performance can also be evaluated through 

a quantitative index such as financial performance, reduction of manpower, and 

reduction of working hours in a company. Collecting and analyzing secondary data of 

RFID enterprises can improve the understanding of the market and the environment. 

In conclusion, the results cannot be applied or generalized to any kind of business. 

The sample size of the research is small, although it is statistically enough to empirically 

analyze the research model. Collecting equal numbers of samples from each industry is 

difficult so the study does not target the entire business world. Therefore, further studies 

are advised to collect samples from all business areas so that the results can be applied 

to each industry. To overcome these limitations, further research should expand the 

research targets and collect more materials to secure the external validity.  
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APPENDIX-A. QUESTIONNARE 

 
 

RFID 술특 에 한 질  
 

1. RFID는  식  태그에   동  식할 수 다. 

2. 드(Barcode) 등과 하여 식 도  식 , 거리에 한 한  많  

어들었다. 

3. 여러 개  태그  동시에 식할 수 고, 태그  보 수   갱신  가능하다. 

4. 드경우처럼 훼 지 않 , 지보수  통해 태그 재사  가능하다. 

5. RFID 태그  통해 에 한 신 한 과 처리가 가능하다. 

 

RFID 역량에 한 질  (IT 프라) 

 

1. 우리 직  RFID  같  새 운 보시스  치하고 운 할 수 는 능 (지

식과 량)   하다.. 

2. 공  사업 변경  한 우리 직  IT 리능  (지식과 량)   편

다. 

3. RFID  한  하드웨어  트워  프라    고 는 편

다. 

4. RFID가 산 하는  리, 수집/  한 어플리   프트웨어는

 고 다. 

5. RFID  격   리능  갖    ,  고 

다. 

 

책신뢰에 한 질  

 

1. RFID 도 과  하여   에 는 극  하고 다. 

2. RFID 도 과  한 안     술  다. 

3.     RFID  책에는   (지 )  다. 

4. RFID   지원 책  한 수 에  루어지고 다. 

 

니스 프 스 변 에 한 질  
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1. RFID  도 함   업  차  생략  업 가 상당  다. 

2.  수 식  처리하  업 들  동 어 처리 어 리드타  감 하 다. 

3. RFID  함  해    상  가하 다. 

4. 사 편 , 근  등 시스  사항에 한 만 도가 향상 었다.  

5. RFID 술  통하여   실시간 보공 가 가능해 다. 

 

니스 프 스 과에 한 질  

 

1. RFID 도  후 재고 리가 향상 었다  

(  들어, 재고  감  / 과 산 지 등) 

2. 실시간  통해 동간  실  지하고,  식별 또는 치 

 한 /  감 었다.  

3. 수 측에 한 시  향상 었고  보다 한 보 득  가능해 다. 

4.  업 체계 또는 수 식 료  시  하여  생  감 하 다. 

5. /  리  운 지  산  가능해 고, 리  향상 었다. 

6. 고객들에게 보다 한 가격  / 스 공  가능해 다. 

7. 고객들에게 보다  질  / 스 공  가능해 다. 

 

타  

 

1. 귀하께  RFID 시스  사 한 간  얼마나 십니 ? 

① 경험 없  ② 6개월 하 ③ 6개월~2  ④2  상 

2. RFID  격  가지고 계십니 ? (RFID 리사, KARUS-CP 등) 

① 보 하고 다 ② 없다 

3. 귀하께  근 하신  근 수는? 

① 1-2  ② 2-5  ③ 5-10  ④ 10 상 
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APPENDIX-B. Member’s Status of KARUS 

 

No Company Name Homepage 

Chairman 

1 KT Corporation www.kt.co.kr 

Vice Chairman : 9 

2 Ace Technology Corp. www.acetech.co.kr 

3 CEYON Technology Co., Ltd. www.ceyon.co.kr 

4 Electronics and Telecommunications Resea www.etri.re.kr 

5 exax Inc. www.exax.co.kr 

6 Korea Electronics Technology Institute www.keti.re.kr 

7 LS Industrial Systems Co.,Ltd. www.lsis.biz  

8 MoTEX Products Co.,Ltd www.motex.co.kr 

9 National Internet Development Agency of Korea www.kisa.or.kr 

10 SK Telecom www.sktelecom.com  

Director : 16 

11 Autonics autonics.co.kr 

12 CJ GLS www.cjgls.co.kr 

13 E.M.W. Co.,Ltd. www.emwantenna.com 

14 eB co.,ltd. www.ebcard.co.kr 

15 HANMI IT www.hanmiit.co.kr 

16 Harex Infotech Inc. www.mzoop.com  

17 IS Technologies Co., Ltd www.sondar.com  

18 Java Information Technlogy www.javainfo.co.kr 

19 Korea Computer Service Co.,Ltd. www.koreacom.co.kr 

20 Korea Institute of Construction Technology www.kict.re.kr 

21 LG Hitachi Co, Ltd. www.lghitachi.co.kr 

22 PHYCHIPS, Inc. www.phychips.com 

23 RFCAMP Ltd www.rfcamp.com  

24 SONTEC CO., LTD www.sontec.co.kr 
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No Company Name Homepage 

25 Telecommunications Technology Association www.tta.or.kr 

26 victec co.,ltd. www.victek.co.kr 

Auditor 

27 I&S Systems Co.,Ltd. www.inssys.co.kr 

Member : 134 

28 BIXOLON www.bixolon.com  

29 3ALogics Inc. www.3alogics.com  

30 ADT Security adtsecurity.co.kr 

31 Advanced Digital Chips Inc www.adc.co.kr 

32 Alien Technology Asia www.alienasia.com  

33 Angel net www.wa1004.co.kr 

34 Asiana Information & Decision Technology, Inc. www.asianaidt.com  

35 ASN Inc. www.asn.ne.kr 

36 AST Jettech www.astjetec.co.kr 

37 AWT Co.,Ltd. www.acewavetech.com  

38 B2gen www.b2gen.com  

39 Bitek Technology Inc. www.bitekps.com  

40 biz Angel Co.,LTD www.bizangel.co.kr 

41 B-KYUNG SYSTEM Co.,Ltd www.bkyung.co.kr 

42 Blue Com www.bluec.co.kr 

43 BRAINNET www.brainnet.co.kr 

44 CATCHWELL, INC. www.catchwell.com  

45 CELIZION, Inc. www.celizion.com  

46 CEST www.cest.re.kr 

47 Changsung Corp. www.changsung.com  

48 Choongwae information technology www.cwit.co.kr 

49 Chungho ComNet Co., Ltd. www.chunghocomnet.com  

50 CJ Systems Corp. www.cjsystems.co.kr  

51 CJ TEK Co.,Ltd www.cjt21.com  

52 CLAVIS Tecnologies www.clavistech.com  
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No Company Name Homepage 

53 cncinstrument www.cncinst.co.kr 

54 CNP Information Technology Co.,Ltd. www.cnp.co.kr 

55 COBIS Co., Ltd. www.cobis.co.kr 

56 CONPOTECH CO,.LTD. conpo.kr 

57 D.O.Tel Co., Ltd. www.dotel.co.kr 

58 DAEMYUNG Information technology Service www.dmits.co.kr 

59 Daesang Information Technology Co.,Ltd www.daesangit.com  

60 Daewoo Information Systems Co.,Ltd www.daewoobrenic.com 

61 DAEYANG Communication. CO., LTD. www.detnc.com  

62 Dong-A University Research Foundation for IAC research.donga.ac.kr 

63 DUALi Inc. www.duali.com  

64 ECO Co.,Ltd www.eco.co.kr 

65 emFrontier Co., Ltd. www.emfrontier.com  

66 Firstech I&C Ltd http://www.firstech.co.kr/main/ 

67 

Gangwon Embedded S/W Cooperative Research 

Center 
gemscrc.nukw.ac.kr 

68 Global Network & Communication www.gncnet.co.kr 

69 GNS Telecom Co., Ltd. www.gnstel.com 

70 GPANS CO., LTD. www.gpans.com  

71 Hahnwool Optics Co.,Ltd www.hahnwool.co.kr 

72 Hana Micron www.hanamicron.co.kr 

73 Hanjin Information Systems & Telecommuni www.hist.co.kr 

74 Hanmac Engineering Inc www.hmtrade.co.kr 

75 HITECOMSYSTEM CO.,LTD www.hitecom.co.kr 

76 HOIMYUNG CORP www.hoimyung.co.kr 

77 Hutech21 Co., Lrd. www.hutech21.com  

78 HyBus www.hybus.net  

79 Hyundai Telecommunication co.,Ldt www.hyundaitel.co.kr 

80 Hyundai Ubiquitous and Information Technology Co. www.hyundai-uni.com  

81 INFOVIL KOREA Co., Ltd. www.infovil.co.kr 
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No Company Name Homepage 

82 InkTec Co.,Ltd. www.inktec.com  

83 INT Information Co.,Ltd www.intsys.co.kr 

84 IP Infusion Korea Co., Ltd. www.ipinfusion.com  

85 ISANSOLUTION Co., Ltd isans.co.kr 

86 Japan Telework Association www.japan-telework.or.jp 

87 JUNGDO UIT Inc. www.uitgis.com 

88 KASH www.hna.or.kr 

89 KIC Systems www.kicsystems.co.kr 

90 KISCOM CO.,Ltd. www.kiscom.co.kr 

91 KL-Net www.klnet.co.kr 

92 Korea Computer Form Co.,Ltd www.greenform.co.kr 

93 Korea Electric Power Data Network www.kdn.com 

94 Korea Green Business IT Association www.greenbiz.or.kr 

95 Korea Info.& Comm. Polytechnic college www.icpc.ac.kr 

96 Korea Information  www.sgco.kr 

97 

Korea Information System Certified Audit Group 

Co.,Ltd. 
www.audit.co.kr 

98 Korea IT Audit & Consulting Ltd. www.itall.net 

99 Korea Smart Card Corerpation www.t-money.co.kr 

100 Korea Software Industry Association www.sw.or.kr 

101 Language & Interface Inc.,co www.u-lni.com 

102 Lemon C.U.P. Co., Ltd www.lmcup.co.kr 

103 LG TeleCom, Ltd. www.lgtelecom.com  

104 

LINTEC ADVANCED 

TECHNOLOGIES(KOREA)INC. 
www.lintec.co.kr 

105 LP ZONE CO.,LTD. www.lpzone.co.kr 

106 LUCIS CO.,Ltd www.lucis.co.kr 

107 LUSEM Co., Ltd. www.lusem.com  

108 MAXFOR Technology Inc. www.maxfor.co.kr 

109 minirobot corp www.minirobot.co.kr 
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No Company Name Homepage 

110 Minsung HT Corporation 
 

111 Motorola Korea, inc. www.motorola.com/kr 

112 MtekVision Co., Ltd www.mtekvision.com  

113 NARU Technology CO., LTD. www.narutec.co.kr 

114 Navitek www.navitek.net 

115 NDS nds.nongshim.co.kr 

116 NEID. Co., Ltd. www.neid.co.kr 

117 NEOMTECH www.neomtech.com  

118 NESSLab www.nesslab.com  

119 Nethom Co.,Ltd www.nethom.co.kr 

120 NexChel www.dinc.co.kr 

121 NextID Co.,Ltd www.nextid.co.kr 

122 NPK Co.,Ltd. www.npk.co.kr 

123 NURI Telecom www.nuritelecom.com  

124 Octacomm Co.,Ltd www.octacomm.net 

125 OhKyung Computer Technology Co., Ltd www.iokcom.com  

126 Oracle Korea www.oracle.com  

127 PANTECH www.pantech.co.kr 

128 PARU Co.,Ltd www.paru.co.kr 

129 POSCO ICT CO.,LTD www.poscoict.co.kr 

130 Qbit qbit.ne.kr 

131 RetailTech Co.,Ltd www.retailtech.co.kr 

132 RFID/USN Center www.ruc.or.kr 

133 S1 Corp. www.s1.co.kr  

134 Sammin Information System www.sammicomputer.co.kr 

135 SammiPaytech Co. ltd. www.smartpaytech.com  

136 SAMSUNG PRINTING CO., LTD www.samsungprinting.com  

137 SAMSUNG SDS www.sds.samsung.co.kr 

138 Samsung Techwin Co.,Ltd. www.samsungtechwin.co.kr 

139 SCG Soulutions Co., Ltd. http://www.scgs.co.kr 
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No Company Name Homepage 

140 sensorway sensorway.co.kr 

141 SEWOO TEC CO.,LTD www.miniprinter.com 

142 Shinsegae I&C Inc. www.sinc.co.kr 

143 SIGO CO., LTD www.sigo.co.kr 

144 Smartro www.smartro.co.kr 

145 SONGAM SYSCOM Co.,Ltd www.songam.co.kr 

146 SSPINC www.sspinc.co.kr 

147 TAEIL Label Enterprise Co.,Ltd www.taeillabel.co.kr 

148 TAEIN.co.,LTD www.taein.info/  

149 Techno semichem co.LTD www.tscc.co.kr 

150 Teleworks www.teleworks.co.kr 

151 Tescom Co., Ltd. www.tescom.co.kr  

152 TIS www.techisystem.co.kr/ 

153 Ubiquitous Technology Research Center www.utrc.re.kr 

154 UBRF Co.,Ltd www.ubrf.co.kr 

155 ULOGISNET Co., LTD www.logisall.co.kr 

156 Unetware Inc www.unetware.com 

157 URF www.urf.co.kr 

158 UTAREX www.utarex.com  

159 Valtech Co., Ltd. www.valtech.co.kr 

160 YAGINSTEK Co., Ltd. www.yagins.com  

161 Youngjin Glogitech Co., Ltd www.yjglogitech.co.kr 

 
(Source : http://www.karus.or.kr) 
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APPENDIX-C. MODERATING EFFECTS 

 

1. Public vs. Private 

 

[Public Organization : n=134] 

 
 

[Private Organization : n=53] 

 
 

 
Public Organization  Private Organization Chin’s t-

value Independent P.C. S.E. P.C. S.E. 

RFID Technology 0.307 0.074 0.593 0.081 -4.82 

RFID Capabilities 0.221 0.109 0.188 0.071 0.33 

Policy Trust 0.222 0.105 0.021 0.087 2.17 

R2 0.529 0.464  
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2. Certificate vs. No License 

 

[Certificate holders : n=34] 

 

 

[No License : n=153] 

 

 

 
Certificate Holders No License Chin’s 

t-value Independent P.C. S.E. P.C. S.E. 

RFID Technology 0.483 0.084 0.346 0.082 2.76 

RFID Capabilities 0.377 0.062 0.202 0.106 3.64 

Policy Trust 0.031 0.138 0.196 0.113 -2.22 

R2 0.368 0.551  
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RFID 技術, 力量, 政策的 信賴가 니스 프 스 成果에 

미치는 影響: 導入  活用時期  批敎하여 

 

 

李 載 弘 

울大學校 大學院 

經營學科 經營學 專攻 

 

쿼 스 시  도하고 는 RFID 술  통, , , 매업 

등 다양한 야에  업  업  프 스  신할 뿐만 아니라, 지  

경쟁우  보 할 수 는 IT 가치창  도   하나  리 고 다. 

RFID 술   보시스  프라  연계하여 는 시스 , 

업에  RFID  공  도 하여 운 하  해 는 직  가지고 

는 IT 원과 역량  매우 한 라고 할 수 다. 하지만, IT 술 

 지식 보사 는 우리가 생각하는 것보다 훨씬  게 변 하고 , 

술 에 한 우 , 개 보 , 보보안  험 등도 도사리고 

다. 처럼 변하는 시 에 RFID  같  새 운 Enterprise IT  수 하고 

 하는 것  개별 업  단독  할 수 는 것  아니다. 

가 /사  Enterprise IT에 한 책/ 도  지원하고 업  

창  할 수 는  해야만 가능한 것 다.  

 연  살펴보  RFID 도 과  연 , RFID 술  시스  
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  연  등  다수가 다. 그러나, 업들  공  RFID ,  

경쟁우  창 하  해 는 IT 역량 리    과창  략  

에 한 연 가 필 하다. 또한, RFID 과 하여 CEO 등 

고경 층  지원, 직  숙도 등 내 경  심  한 연 는 

많았지만, 책 신뢰 등 경에 한 실   거  루어지지 않고 

다. 러한  리해 보  RFID 과에 한 과 RFID 책에 한 

신뢰  함께 살펴보고, RFID  한 략  가 드라  시할 

필 가 겠다.  

라 , 본 연 에 는 RFID 술, 역량  책에 한 신뢰가 니스 

프 스  통해 과에 미치는 향 계  살펴보고  한다. RFID 

사 경에  1) RFID 술, 2) RFID 역량, 3) 책신뢰 등 들  니스 

프 스 과에 직  향  끼치  보다는 니스 프 스  

통해 간  향  주는 것 , IT Business Value,  과는 다양한 

원  시 지  연한 결합  통해 창 는 것 다. 또한, 러한 향 

계에 어  RFID 도  , 도  후 단계에  사 들간에  차 가 

는지  하여 하고  한다. , RFID 사 경험에 라 차 가 

는지  하고  한다. 뿐만 아니라, 업  규 나 특 에 라  

별 향  차 가 는지도 하고  한다. 

연 에  각 개 들   는  연   

수립하 다. 본 연 에 는 RFID  Enterprise IT에 하는 개  보고, 

Piccoli and Ives (2005)가 리한 IT 개  하여 하 다. 본 

연 에  사 는 개 들 (RFID 술, 역량, 책신뢰, 니스 
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프 스, 과)  주  통,  야에  는 개  한하여 

하 다. RFID가 주  사 는 야에  는 개  하여, 

포  차원에  각 개 들  측 할 수 도   연 에  사  

측 도 들  RFID 경에 맞게 수 하여 사 하 다. 

본 연  실  하여 RFID  사 하고 는 업들  RFID 

도  계 하고 는 업들  간 리  상 간 들  상  

2012  8월 22  9월 7 지   뷰  통해 사  

실시하 다. 2004   RFID 시 사업 상  어  업 에 

다 간 하고 는 공  수 야 간 들 420  상  지  

포하 다. 한 RFID (KARUS)에 등  RFID 가 격  보  250  

 RFID 업체  간 리  30  등,  700 에게 지  포하 다. 

포  지  213  ( 답 : 30.4%)  답하 다.   답에 

 없거나 실한 답  26  하고,  187  ( 답 : 

26.7%)  료  에 사 하 다. 

수집  료는 PASW 18.0과 Smart-PLS2.0M3  사 하여 하 다. 

답   특 에 하여 도   한 도  

하 ,  PLS  하 다. PLS 에  경 계수  

 검  Bootstrap  하여 본  1,000  하여 

하 다. 우 , RFID 술, 역량  책  신뢰가 니스 프 스  

통해 니스 프 스 과에 미치는 향 계에 어  개 간  

직  과 계  보고  하 다. 또한, RFID 도    도  후 

단계에  RFID 술, 역량  책 신뢰가 과에 미치는 향 계에 차 가 
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는지 하 다. 그리고, “RFID 가공  격 ”  지한 가 그룹  

상    뷰 실시하여  사  가 그룹간  

식차 가 는지도 하 다. 공 과 같  공공 직과 리  하는 

업들 간  도 실시하 다. 

개 간 직  과 계  가 1, 가 2, 가  4에 한  

결과 개 간 경 계수 값  수  0.05 에   한 것  

었다. 다만, 가 3 ( 책 신뢰)  경우 경 계수 값  하지 않았다. 

연 에   변수에 한  52.7%  원 변수들  

결과변수들  한 수 에  하고  알 수 다.  

합도(Goodness of fit)는 R2 평균과 Communality 평균  곱하여 여 에 

루트  씌운 값  계산할 수 는 , 본 연  Goodness of fit  

0.532  합도가  것  나타났다. 

RFID 도    도  후,  RFID 사 경험에 한 과는 Chin 

(1998)  t검  통해 검 하 다. RFID 사 경험   사 경험  

없는 그룹과 사 경험  는 그룹  하고 각 샘플  경 계수, 

차, 본  하여 t검  실시한 결과 RFID 술, RFID 역량, 

책 신뢰,  독립변수  한 것  나타나  집단간 RFID 

사 경험에  니스 프 스  향에 한 차  할 수 었다. 

개 간  직  과 계 뿐 아니라, Baron and Kenny (1986)  

차에 라  개 들  매개 역할  하 다. RFID 술  니스 

프 스  매개역할 검  해 첫째, 독립변수  매개변수간   

 실시하여 술과 니스 프 스 간  경 가 0.01수 에  
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함  하 고, 독립변수  ‘RFID 술’과 변수 ‘ 과’ 간  

직 과가  0.01에  함  하 다. 매개변수  변수  

 하고  독립변수 변수  RFID 술과 프 스 

과간  계가 하므  매개변수  니스 프 스는 RFID 술과 

프 스 과에 미치는 향   매개하고  알 수 다. 

같   각 독립변수  니스 프 스에 한 매개 과  한 

결과  합하 , RFID 술  책 신뢰는 니스 프 스가 매개 

하고 , RFID 역량  니스 프 스가 매개하고  할 

수 었다.  

본 연  통한  여  다 과 같다. 첫째, 본 연 는 RBV  

탕  한 IT Business Value Model  RFID 야에 함  과  

실 하 다. 특 , RFID  하여 과  창 하  해 는 술, 역량  

한  하는 것  었다. 러한 연 결과는 

Barney(1991)가 주 한 것처럼 업 간  과 차 ,  공하는 업  

가진 특  술과 역량 라는 것  보여 다.  

째, 본 연  통해 니스 프 스  매개 과가 었다. 

술, 역량, 책신뢰는 니스 프 스  통해 매개 , 특  역량  

경우 니스 프 스가 매개  하는 것  나타났다. , 술, 역량, 

책신뢰는 니스 프 스  거쳐  간  또는 직  과에 

향  미친다. 러한 니스 프 스  매개 과 결과는 Gale(2006) 

등  주 한 것처럼 ‘ 업  한 IT 역량  가지고 RFID 술  해 

니스 프 스  개 하고 사  과  프 스 과  창 하게 
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다  것  업  과  나타난다’는 것  하는 것 다. 다시 말해, 

IT 원  한  통해 가치창  도 하  니스 측 에  

IT 원  Process Management  도  통합할 수 어야 한다. 

째, RFID 도    시 에  과  하 다. RFID 도  

에는 술, 역량, 책신뢰가  한 향  주고 지만, 도  

후에는 RFID 술만  한 값  보 , 그 향  커 다. 라 , 

RBV에 한 업  특 에 고 하여 술 체가 지닌 택  한 

할 수 어야 한다. 

본 연  통한 실  여  다 과 같다. 첫째, 업에  RFID  

통한 과  도 하  해 는 술, 역량   하여 니스 

프 스  개 해야 한다. 리 는 니스 프 스에  고, 체 

프 스 측 에  해야 복 한 니스 프 스  개 하는  도움  

공할 수 고 극  원하는 과  할 수 다. 

째, 본 연 에  주 할 만한  ‘ 책신뢰’   단계  

약 다는 사실 다. ‘ 책신뢰’는 RFID 도  에는 니스 프 스에 

해 향  하지만, RFID  도 하여 하고 는 업  경우 그 

향  상  약해진다. 앞  언 한 것처럼, 니스 프 스에 

실  향  주는  술, 역량 다. 그러나, 책신뢰가 RFID 

도  에는 니스 프 스에 해 향  하다는  고 할 , 

한 리지 능   수 도   는 책 수립과 지원  

다. 

째, RFID  같  EIT  경우 개별 업에 한 나 지만  
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하 에는 쉽지 않다는  식해야 한다. 라 , RFID  도 하고  

하는 업 또는 사  창  단계에 는 책신뢰가 뒷 침 어야 과  

할 수 므 , 에 한 심과 지원  필 하다. 뿐만 아니라, 

RFID  도 한 업  RFID가 지닌 택  지  창 할 수 도  

술, 역량   할 수 도  뒷 침하는 것  하다고 하겠다.  

 연 결과가 학술  측 과 실  차원에  다양한 시사  

공하고 지만, 다 과 같   가지 미  개 하여 연 수  

향상  도 할 필 가 다.  

첫째, 본 연 는 과에 향  끼치는 RFID 술, 역량, 책 신뢰에 

 고 연  계하 는 , 러한  에 다양한 개  

하여 하는 것  다. 직  ( 업수 , CEO  지원), 

경  ( 압 , /통합, 보안 ),  측  등에 해 는 

심도 는 검 가 필 하다. 단계  향 에 해 도 시   

하여 할 필 가 다. 

째, RFID 도  업 별 특 과 산업별 특  연 에 하지 

못하 고,  산업  상  사하지 못하 다. 각 산업별  슷한 

 답  는 것  사실 가능하고, 연 시 러한  

통 한다는 것  쉽지 않다. 에 본 연 결과  체 산업 에 해 

공통  하 에는 어 움  다. 라  업 별 니스 프 스 

특 과 산업별 특징  고 하여 연  하여 근할 필 가 다. 

산업 에 해  연  할 수 도  본 계  체계  

실시하여야 한다. 
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째, RFID 도  /후 향  차  하는 연 에도 하고 

료는 단  수집 었다. RFID 도  업들에 해 도  에 

과  사하고, 해당 업  RFID  도 한 후에 과  다시 측 해  

결과값  단  한다  미 는 결과  도 할 수  것 다.  

째, 본 연 에  RFID 과측  지에 한 개 답에 해  

실시하 다. 그러나, RFID 과는 업에   함  실  

드러나는 재 과, 감, 업 시간 단  등 계량  지수 도 평가할 

수가 다. 만약, RFID 업들  2차 료(secondary data)  수집하여 할 

수 다  시 과 경에 한 해   수  것 다. 러한 

한계  극복하  해 연 상  하고, 한 료  보하여  

타당  하는 연 가 필 하리라 단 다.  

 

주 어: RFID 술, RFID 역량, 책  신뢰, 니스 프 스, 니스 

프 스 과  
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