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ABSTRACT 

While the benefits of Radio Frequency Identification 
(RFID) Technology adoption by organizations within 
supply chains have regularly been cited in the 
academic and trade presses, actual adoption has 
lagged behind early predictions and expectations  [9; 
18; 33; 41]. One possible explanation for lagging 
adoption rates may be the relative lack of research 
on the antecedents of RFID adoption.  A thorough 
review of previous technology adoption research and 
of RFID research identified four categories of 
adoption variables.  From these categories, four 
specific variables (top management support, 
organizational size, expected return on investment, 
and external pressure from outside forces) are 
identified as most likely to affect RFID adoption 
based on their impact on previous technology 
adoptions and their projected impact on RFID 
adoption.  It is suggested that empirical research on 
RFID adoption begin with these variables so that 
support can be provided to increase the adoption of 
RFID within supply chains.    

INTRODUCTION 

Like most innovations, applications of Radio 
Frequency Identification (RFID) Technology began 
in a specialized field, grew to find applications in 
indigenous, closed loop scenarios, before eventually 
realizing its potential in the supply chain sector. 
RFID is a discontinuous innovation because it not 
only changes the infrastructure in the adopting firm, 
it also changes its processes and work flow. The 
expected improvement in operational efficiencies 
brought by this technology across the supply chain 
industry is significant. With the advent of global 
standards and reduction in tag costs, its adoption 
should provide many benefits including increased 
visibility and accuracy, and a reduction in labor costs. 
On the other hand, there are technological, 
management, and financial challenges in the 
implementation of RFID systems which counter-
balance its attractiveness.  In fact, adoption of RFID 
by supply chain trading partners has been largely 
limited to those firms required to do so by a major 
customer with a strong commitment to RFID, such as 
Wal-Mart or Best Buy [23].  This makes the adoption 
of the RFID innovation within supply chains a rich 
area of study.  

This study builds on previous work calling for the 
development of a research agenda on the adoption of 
RFID within supply chains so that potential users 
would have more support to overcome the barriers 
blocking adoption in many organizations [23].  Matta 
and Moberg [23] identified two important areas for 
research: the identification of antecedents 
significantly related to RFID adoption and empirical 
research that connected adoption to significant 
improvements in operational and firm performance. 
This paper addresses the former research need by 
developing a model of likely antecedents of RFID 
adoption that should be examined.  While the 
research on the antecedents of adoption for other 
technologies such as personal computers, electronic 
data interchange, and bar codes has been pretty 
extensive [8; 11; 12; 16; 29; 39], this type of research 
is currently lacking for RFID adoption in supply 
chains.  The identification of those antecedents more 
likely to positively affect RFID adoption should 
guide future researchers to more quickly and 
effectively demonstrate empirical relationships to 
support and guide those organizations considering 
RFID adoption.  

In order to identify likely antecedents of RFID 
adoption, a thorough review of previous technology 
adoption research within organizations and of 
qualitative RFID research was conducted.  Based on 
these two research streams, four categories of 
adoption variables were identified.  Each category 
was evaluated to identify likely antecedents of RFID 
adoption.  This process identified four likely 
antecedents of RFID adoption requiring further 
empirical research.  This paper will begin with a brief 
review of the organizational adoption and RFID 
research streams previously identified.  Next, each of 
the categories of antecedents is thoroughly evaluated 
for their likely impact on RFID adoption.  The paper 
concludes with a discussion of the proposed RFID 
adoption model and the need for further research. 

PROCESS FOR IDENTIFYING POTENTIAL 
ANTECEDENTS 

Adoption of IT-based innovation has been studied 
along many contexts, resulting in a rich body of 
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research. Over a hundred antecedents and predictors 
of adoption have been identified and studied [17]. 
The dominant model for adoption of technology 
innovations in these studies has been of the type that 
posits adoption based on existence of sufficient 
favorable antecedents in sufficient quantities (See 
Figure 1).  
For example, literature suggests that when a high 
return on investment is expected, chances of adoption 
of the innovation are good.  
 
 

Figure 1: Modified Dominant Model in Adoption 
[17] 
 
A review of literature on technology adoption reveals 
a large volume of research conducted on the adoption 
of many technologies in various industries and 
settings, and by both individuals and organizations.  
Because RFID currently has applicability mostly to 
organizations, the literature review focused mainly on 
organizational adoption research.  Several seminal 
research studies on the adoption of Information 
Technology (IT) within organizations were used to 
identify potential antecedents for RFID adoption.  
These studies include the Davis’ Technology 
Acceptance Model (TAM1) ,Ventatesh and Davis’ 
TAM2, Rogers’ Innovation Diffusion Theory for 
Organizations, Venkatesh’s Unified Theory of 
Acceptance and Use of Technology, Kwon and 
Zmud’s Diffusion/Implementation Model, and 
Swanson’s Tri-Core Model of Information Systems 
(IS) Innovations. Some adoption studies have been 
summative reviews of adoption while others analyzed 
behavior and reasons for actions such as the Theory 
of Planned Behavior [1].  
 
An examination of literature on RFID reveals case 
studies, white papers, and monographs on RFID 
implementations in several industries and supply 
chain settings.  Also, there is much discussion on the 
benefits and challenges of RFID adoption. Virtually 
all such discussion suggests that RFID adoption is 
lagging behind the expectations, and identifies 
managerial, financial, and technological causes for 
the lack of adoption. [9; 18; 33; 41].  

SELECTION OF LIKELY ANTECEDENTS OF 
RFID ADOPTION 

 
After an extensive review of the literature, four main 
categories of adoption variables were identified: 

adoption based on characteristics of (i) the 
innovation, (ii) the individual, (iii) the adopting 
organization, and (iv) the environment.  A fifth 
category, financial characteristics, was added to the 
analysis because uncertainty about the value or ROI 
of RFID adoption has been regularly cited by non-
adopters as a primary factor in their decision not to 
invest in RFID [13; 18; 21].  
 
Once the categories of adoption antecedents were 
identified, it was necessary to develop a process to 
evaluate each category and to identify those specific 
variables within each category that should be 
included in a model of likely antecedents of RFID 
adoption.  The selection of antecedents was based on 
two primary factors: (i) the likelihood of those 
antecedents being good predictors and (ii) a presence 
of sufficient relevant literature to justify their 
selection and mapping to adoption of the specific 
technology of RFID in the context of the supply 
chain.  Each of the four categories will now be 
evaluated using these two criteria and relevant 
adoption variables identified. 
 
Adoption Category 1: Innovation Characteristics  
 
These are features of an innovation that make it less 
or more desirable (by individuals), such as its 
complexity, compatibility, relative advantage 
afforded in its adoption, the ability to try it out, and 
the ability to explore the innovation. These five 
characteristics are explicitly explored by Rogers in 
his Diffusion of Innovation Theory [31]. Shown in 
Figure 2. Roger’s model was validated in a 
significant research article on Perceived 
Characteristics of Innovating [24]. The “+” and “-” 
signs indicate positive and negative influences 
respectively. 

  
Figure 2: Reconstructed Roger’s Model [31]  
 
Roger’s model works well while comparing 
innovations on the basis of their innovation 
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characteristics, which influence individual 
perceptions [17; 31].  

  
Figure 3: Application of Roger’s Model to DVD 
format wars [30] 
 
Figure 3 exemplifies how Roger’s adoption model 
could be used to determine which DVD format (Blu-
Ray or HD-DVD) would be adopted by the mass 
market of consumers. A comparison such as this 
would bring out the differences in innovation 

characteristics if studied with the same population. 
However, RFID is not being examined in conjunction 
with another innovation in which the subjects 
(adopters) are the same population. Also, RFID 
adoption is being examined in context of the supply 
chain organization.  Rogers’ model (and its 
accompanying predictors) primarily affect individual 
adoption that is directly influenced by the innovation. 
Antecedents that are typically found significant in 
organizational adoption differ from those used on 
Rogers’ model.[17]. For these reasons, antecedents 
belonging to this category and Rogers’ model will 
not be used for this study.  

 
Adoption Category 2: Individual Characteristics  

 
These are features and demographics of an individual 
that may influence their desire to use or adopt an 
innovation. This includes characteristics such as age, 
education, experience, attitudes and perceptions held 
by them. The renowned Technology Acceptance 
Models, (TAM)1 [7; 8] and its extension popularized 
as TAM 2 [38] examined innovation from an 
individual adoption perspective. 
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Figure 4: Reconstructed TAM1 & TAM2 models [7; 38] 
 
Two issues exist with the application of this model 
for the current study. First, user perceptions would 
affect organizational adoption only indirectly, as 
individual components influencing collective 
attitudes. Second, TAM1 was posited as a result of 

research conducted in 1988 – much before the 
technological revolution [25; 26], or the digital 
revolution, [3] in the last decade of the twentieth 
century changed the prevalent system of values 
towards information technology in general [3; 4; 35].  
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This lessens the validity of the model under current 
techno-economic [26] conditions. Finally, marquee 
organizational adoption studies [6; 28; 37] have 
excluded these characteristics because of the personal 
nature of the characteristics. The current study will 
also not use these characteristics in this model. 

 
Adoption Category 3: Organizational 
Characteristics  
 
These are features, such as management 
characteristics and strategic initiatives, that describe 
or are pertinent to organizations. Further, there are 
factors within organizational adoption, such as 
leadership or financial considerations, that 
significantly differentiate the adoption setting from 
other categories. Frequently studied antecedents in 
this category include top management support, size 
of the organization, professionalism of the 
Information Systems (IS) unit, formal structure of the 
organization, return on investment and culture of the 
organization. Understandably, this group of 
characteristics contains several important factors that 
have been studied frequently and regularly found to 
be successful predictors of technology adoption.  The 
organizational variables most often related to 
technology adoption have been top management 
support (tSUP), organizational size (oSIZE), and 
expected Return on Investment (eROI). 
 
Top management support is one of the most well 
known antecedents of organizational adoption of IT. 
Top management support and cost justification have 
been found to be critical in IT implementation in 
Material Requirements Planning (MRP) industry [6]. 
Their primary contribution suggests “appropriate 
positioning of managerial rationality” in IT 
implementation research. Further, adoption of new 
technologies in small businesses [12; 27; 28], and in 
the supply chain [27] clearly demonstrated that top 
management support, organizational size and a cost-
benefit justification were significant antecedents of 
adoption. Two studies [20; 40] focused on workforce 
size. According to the one of these studies one [40] 
“the number of employees is by far the most common 
measure of organizational size”. An adoption study 
of internet based e-commerce adoption and migration 
at the firm level [14], confirmed the importance of  
the organizational antecedents and identified that a 
cost-benefit justification is one of the most significant 
of the three. Expected Return on Investment (eROI), 
essentially a cost–benefit analysis factor, has also 
been examined as an organizational characteristic. 
For instance, consider the loss of business (and 
profit) of not investing in RFID when a retail 
customer, such as Walmart, who is responsible for 

more than half of one’s business leverages their 
power to mandate palette level RFID tagging [36]. 
One study examined practices with logistics IT 
systems and found tSUP, oSIZE & eROI to be 
significant in context of adoption of EDI in logistics 
and supply chain organizations [5], finalizing their 
candidacy as good antecedents for this study.  
 
Adoption Category 4: Environmental 
Characteristics  
 
These are properties external to the organization, 
such as external pressure, external sources of 
information, and other forces outside of one’s firm 
such as the government and relevant regulations [17]. 
External circumstances or conditions have been 
known to play a very significant role in adoption 
research, especially in the case of organizations. For 
instance, external pressure was acknowledged as an 
important characteristic to study and found 
significant in several others [28], expressed as 
competitive pressure [5; 27]. A study on e-commerce 
adoption suggested that external pressure was exerted 
by trading partners, especially when the firm was 
dependent on the partner. Another seminal study on 
EDI adoption [15] provides an example of an 
unnamed wholesaler of fresh food and vegetables 
succumbing to external pressure. He quotes the 
example of an unnamed firm with 110 employees and 
sales of $18.5 million, with no Information Systems 
(IS) staff, who sees little advantage to EDI adoption. 
However, the wholesaler agrees to make the firm EDI 
capable in order to maintain the 20% of sales he gets 
from the firms largest customer – the government. 
External Pressure therefore is a good antecedent to 
investigate for its ability to predict the adoption of 
RFID.  

SUMMARY  
 
While the RFID technology has been around for 
several decades, its prospects for application in the 
supply chain are far more recent. It provides benefits 
such as elimination of the need for line of sight [22], 
authentication, location [2], total asset visibility [34], 
in-transit visibility [19], and containment [32]. These 
new capabilities bring new benefits. Pitted against 
these benefits are challenges. The foremost of these 
challenges are evolving standards, costs, concerns of 
privacy, and technological challenges that are 
inherent to the RFID technology [10; 22]. Benefits 
and challenges act as driving forces and impediments 
respectively to the phenomenon of adoption, making 
this a rich area for research 
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A review of literature on adoption of new technology 
by organizations reveals some of the best predictors 
of IT adoption by organization to be: Top 
Management Support (tSUP), External Pressure 
(ePRESS), Organizational Size (oSIZE), and 
Expected Return on Investment (eROI). Since the 
innovation of RFID technology is a current 

phenomenon as of writing of this paper, there has 
been little empirical research to confirm these 
antecedents of adoption with respect to RFID. 
Therefore, this study examines the above mentioned 
antecedents of organizational adoption of IT 
innovations for the RFID technology. The proposed 
model for investigation is shown below.

 

 
Figure 5: Proposed Model for RFID Adoption 
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