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Determinants of RFID Adoption Intention by SMEs: An Empirical 

Investigation  

Radio frequency technology (RFID) has been considered as one of the ten 

technologies that will transform firm across industries. However, the adoption 

and use of the technology has been slower than predicted, mainly because of 

technological, organization and environment factors related to RFID. This study 

develops a conceptual model that explores the role that technological, 

organizational, environmental, and managerial characteristics of small and mid-

sized enterprises (SMEs) play in their intention to adopt radio frequency 

identification (RFID) technology. To test the model, a web-based survey was 

administered to 453 SME managers from the U.S.A., the U.K., Australia and 

India. Logistic hierarchical regression is used to test the proposed model. 

Implications for RFID technology research, theory and practice are discussed.  

Keywords: RFID technology; adoption intention; determinants; SMEs  
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Introduction  

In 2003, Walmart, the world retail giant, issued a mandate that required all its top 

suppliers to adopt RFID, “a wireless automatic identification and data capture (AIDC) 

technology” (Fosso Wamba et al., 2008, p. 615) to track and trace their pallets and 

cases, by the end of 2006 (Violino, 2003). This decision undoubtedly rekindled firms’ 

interest in RFID technology (Holmqvist and Stefansson, 2006). Since the first industrial 

application of RFID technology during World War II to identify aircraft, the technology 

has gone through multiple transformations in the form of product and process 

innovations (Fosso Wamba, 2011), increasing the number of potential applications 

within different industries. While the emerging literature on RFID adoption and use has 

demonstrated the high operational and strategic value of this technology (Fosso Wamba 

and Chatfield, 2009; Ngai et al., 2014), the implementation challenges, including 

infrastructure costs, environmental upheaval, top management leadership, second-order 

organizational learning, resource commitment, and organizational transformation (Fosso 

Wamba and Chatfield, 2009), have caused many potential adopters to back away from 

RFID. For example, the vast majority of the small and midsize enterprises (SMEs) 

serving Walmart—representing a significant portion of all of its suppliers—are believed 

to have spent between $15,000 and $20,000 each on RFID infrastructure alone (e.g., 

RFID tags, readers and middleware) (Gaudin, 2008). The high cost of infrastructure 

represents a significant expense for SMEs (Gaudin, 2008). Moreover, most of these 

suppliers struggled to adopt and use RFID technology cost-effectively for competitive 

advantage (Ross et al., 2009). In addition, prior studies on RFID adoption have stressed 

the importance of adoption mandates, particularly in the early stages of exploring the 

potential of the technology; the importance of these mandates diminishes over time as 

https://www.researchgate.net/publication/221229016_Positioning_RFID_Technology_Into_The_Innovation_Theory_Landscape_A_Multidimensional_Perspective_Integrating_Case_Study_Approach?el=1_x_8&enrichId=rgreq-c60684e3-51d9-4558-a8e1-c6bea2c49e03&enrichSource=Y292ZXJQYWdlOzI5OTg5OTE3NztBUzozNDgzMjkxMDA3NTkwNDFAMTQ2MDA1OTUzNzc1Mw==
https://www.researchgate.net/publication/39037179_A_contingency_model_for_creating_value_from_RFID_supply_chain_network_projects_in_logistics_and_manufacturing_environments?el=1_x_8&enrichId=rgreq-c60684e3-51d9-4558-a8e1-c6bea2c49e03&enrichSource=Y292ZXJQYWdlOzI5OTg5OTE3NztBUzozNDgzMjkxMDA3NTkwNDFAMTQ2MDA1OTUzNzc1Mw==
https://www.researchgate.net/publication/39037179_A_contingency_model_for_creating_value_from_RFID_supply_chain_network_projects_in_logistics_and_manufacturing_environments?el=1_x_8&enrichId=rgreq-c60684e3-51d9-4558-a8e1-c6bea2c49e03&enrichSource=Y292ZXJQYWdlOzI5OTg5OTE3NztBUzozNDgzMjkxMDA3NTkwNDFAMTQ2MDA1OTUzNzc1Mw==
https://www.researchgate.net/publication/39037179_A_contingency_model_for_creating_value_from_RFID_supply_chain_network_projects_in_logistics_and_manufacturing_environments?el=1_x_8&enrichId=rgreq-c60684e3-51d9-4558-a8e1-c6bea2c49e03&enrichSource=Y292ZXJQYWdlOzI5OTg5OTE3NztBUzozNDgzMjkxMDA3NTkwNDFAMTQ2MDA1OTUzNzc1Mw==
https://www.researchgate.net/publication/242286046_Smart_goods_and_mobile_RFID_A_case_with_innovation_from_Volvo?el=1_x_8&enrichId=rgreq-c60684e3-51d9-4558-a8e1-c6bea2c49e03&enrichSource=Y292ZXJQYWdlOzI5OTg5OTE3NztBUzozNDgzMjkxMDA3NTkwNDFAMTQ2MDA1OTUzNzc1Mw==
https://www.researchgate.net/publication/268516431_RFID_value_in_aircraft_parts_supply_chains_A_case_study?el=1_x_8&enrichId=rgreq-c60684e3-51d9-4558-a8e1-c6bea2c49e03&enrichSource=Y292ZXJQYWdlOzI5OTg5OTE3NztBUzozNDgzMjkxMDA3NTkwNDFAMTQ2MDA1OTUzNzc1Mw==
https://www.researchgate.net/publication/229895902_A_Framework_for_Developing_Implementation_Strategies_for_a_Radio_Frequency_Identification_RFID_System_in_a_Distribution_Center_Environment?el=1_x_8&enrichId=rgreq-c60684e3-51d9-4558-a8e1-c6bea2c49e03&enrichSource=Y292ZXJQYWdlOzI5OTg5OTE3NztBUzozNDgzMjkxMDA3NTkwNDFAMTQ2MDA1OTUzNzc1Mw==


4 

 

the perceived benefits and risks related to the technology are assessed (Fosso Wamba, 

2012).  

In actuality, the adoption of RFID technology has been slower than predicted, 

mainly because the hype associated with any emerging information technology (IT) 

(Bendavid et al., 2013) gave researchers and practitioners unrealistic expectations. In 

reality, the widespread adoption of any given technological innovation is facilitated by 

changes in the “business perceptions of business value—that are held by adopters and 

non-adopters” (Keating et al., 2010). Therefore, it is critical to deepen our 

understanding of the various factors determining the adoption of RFID technology by 

firms, especially SMEs, which are at the core of economic growth in many countries. 

More explicitly, this research examines the following research question:  

What role do the organizational, technological, managerial, and environmental 

characteristics of SMEs play in their intention to adopt RFID technology? 

 

To address this question, we draw on the emerging literature on RFID 

technology and on diffusion of innovation theory. The remainder of this paper is 

structured as follows: First we review the literature on successful RFID adoptions. We 

then present the conceptual model and the hypotheses. The subsequent sections discuss 

the research methodology for this study, the results, and the conclusion and implications 

for research and practice.  

 

Literature review 

There has been a significant increase in academic RFID research (Zhu  et al., 2012) 

reporting the benefits obtained from implementing RFID technology for various 

industries. The promising results from the implementation of RFID technology as 

https://www.researchgate.net/publication/235283479_Achieving_supply_chain_Integration_using_RFID_Technology_the_Case_of_Emerging_Intelligent_B_to_B_e-commerce_Processes_in_a_Living_Laboratory?el=1_x_8&enrichId=rgreq-c60684e3-51d9-4558-a8e1-c6bea2c49e03&enrichSource=Y292ZXJQYWdlOzI5OTg5OTE3NztBUzozNDgzMjkxMDA3NTkwNDFAMTQ2MDA1OTUzNzc1Mw==
https://www.researchgate.net/publication/235283479_Achieving_supply_chain_Integration_using_RFID_Technology_the_Case_of_Emerging_Intelligent_B_to_B_e-commerce_Processes_in_a_Living_Laboratory?el=1_x_8&enrichId=rgreq-c60684e3-51d9-4558-a8e1-c6bea2c49e03&enrichSource=Y292ZXJQYWdlOzI5OTg5OTE3NztBUzozNDgzMjkxMDA3NTkwNDFAMTQ2MDA1OTUzNzc1Mw==
https://www.researchgate.net/publication/224153346_Unpacking_the_RFID_Investment_Decision?el=1_x_8&enrichId=rgreq-c60684e3-51d9-4558-a8e1-c6bea2c49e03&enrichSource=Y292ZXJQYWdlOzI5OTg5OTE3NztBUzozNDgzMjkxMDA3NTkwNDFAMTQ2MDA1OTUzNzc1Mw==
https://www.researchgate.net/publication/251609792_A_review_of_RFID_technology_and_its_managerial_applications_in_different_industries?el=1_x_8&enrichId=rgreq-c60684e3-51d9-4558-a8e1-c6bea2c49e03&enrichSource=Y292ZXJQYWdlOzI5OTg5OTE3NztBUzozNDgzMjkxMDA3NTkwNDFAMTQ2MDA1OTUzNzc1Mw==
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evident from the published academic studies and business case studies served as the 

motivation to conduct this research. For example, (Zhu  et al., 2012) provided an 

overview of the current state of the applications of RFID technology in different 

industries and its impact on the business operations. (Ngai  et al., 2008) show that 

RFID-enabled conveyor-belt sushi restaurant could enhance operational efficiency in 

terms of improved inventory control, responsive replenishment, and improved food 

safety control, and improved service quality. RFID could improve supply chain 

coordination (Szmerekovaky and Zhang, 2008), reduce labor costs through improved 

real time visibility (Bhattacharya  et al., 2008; Véronneau and Roy, 2009; De Marco et 

al., 2012), reduce the lead time variability within supply chain (Chang et al., 2010), 

facilitate the promotion or the cross-selling of new products more effectively and 

efficiently (Wong et al., 2012), improve customer satisfaction (Kim et al., 2008; 

Bhattacharya  et al., 2010), and customer loyalty (Lee  et al., 2008), improved inventory 

management (De Marco  et al., 2012; Fan  et al., 2014; Fan et al., 2015; Reaidy et al., 

2015), improved patient care, improved patient security and safety (Reyes et al., 2012), 

improved warehouse and supply chain traceability and transparency (Reaidy et al., 

2015), and thus leading to improved firm revenues (De Marco  et al., 2012; Reyes et al., 

2012) and overall firm operational and strategic performance (Baars et al., 2009; Reyes 

et al., 2012; Fan et al., 2015). However, Véronneau and Roy (2009) argue that in the 

context of warehousing for example, “the visibility and tracking benefits from RFID 

technology remains marginal if a warehouse is efficiently managed with a good bar 

code system supported by a good warehouse management system” (p. 701).   

Also, Hassan et al.  (2015) conducted a Delphi study to investigate the auto-ID 

technology-selection process in order to determine the critical factors that influence this 

decision in warehouse management.  The consolidated results from this study suggest 

https://www.researchgate.net/publication/39036464_Evaluation_of_RFID_applications_for_logistics_A_framework_for_identifying_forecasting_and_assessing_benefits?el=1_x_8&enrichId=rgreq-c60684e3-51d9-4558-a8e1-c6bea2c49e03&enrichSource=Y292ZXJQYWdlOzI5OTg5OTE3NztBUzozNDgzMjkxMDA3NTkwNDFAMTQ2MDA1OTUzNzc1Mw==
https://www.researchgate.net/publication/4334701_A_Comparative_Analysis_of_RFID_Adoption_in_Retail_and_Manufacturing_Sectors?el=1_x_8&enrichId=rgreq-c60684e3-51d9-4558-a8e1-c6bea2c49e03&enrichSource=Y292ZXJQYWdlOzI5OTg5OTE3NztBUzozNDgzMjkxMDA3NTkwNDFAMTQ2MDA1OTUzNzc1Mw==
https://www.researchgate.net/publication/227045337_An_exploratory_study_of_RFID_adoption_in_the_retail_sector?el=1_x_8&enrichId=rgreq-c60684e3-51d9-4558-a8e1-c6bea2c49e03&enrichSource=Y292ZXJQYWdlOzI5OTg5OTE3NztBUzozNDgzMjkxMDA3NTkwNDFAMTQ2MDA1OTUzNzc1Mw==
https://www.researchgate.net/publication/46487288_Optimal_radio_frequency_identification_deployment_in_a_supply_chain_network?el=1_x_8&enrichId=rgreq-c60684e3-51d9-4558-a8e1-c6bea2c49e03&enrichSource=Y292ZXJQYWdlOzI5OTg5OTE3NztBUzozNDgzMjkxMDA3NTkwNDFAMTQ2MDA1OTUzNzc1Mw==
https://www.researchgate.net/publication/257356129_Using_System_Dynamics_to_assess_the_impact_of_RFID_technology_on_retail_operations?el=1_x_8&enrichId=rgreq-c60684e3-51d9-4558-a8e1-c6bea2c49e03&enrichSource=Y292ZXJQYWdlOzI5OTg5OTE3NztBUzozNDgzMjkxMDA3NTkwNDFAMTQ2MDA1OTUzNzc1Mw==
https://www.researchgate.net/publication/257356129_Using_System_Dynamics_to_assess_the_impact_of_RFID_technology_on_retail_operations?el=1_x_8&enrichId=rgreq-c60684e3-51d9-4558-a8e1-c6bea2c49e03&enrichSource=Y292ZXJQYWdlOzI5OTg5OTE3NztBUzozNDgzMjkxMDA3NTkwNDFAMTQ2MDA1OTUzNzc1Mw==
https://www.researchgate.net/publication/257356129_Using_System_Dynamics_to_assess_the_impact_of_RFID_technology_on_retail_operations?el=1_x_8&enrichId=rgreq-c60684e3-51d9-4558-a8e1-c6bea2c49e03&enrichSource=Y292ZXJQYWdlOzI5OTg5OTE3NztBUzozNDgzMjkxMDA3NTkwNDFAMTQ2MDA1OTUzNzc1Mw==
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that there are 54 key factors under six major categories that influence the selection 

decisions in warehouse management. These categories of the factors are organizational, 

operational, structural, resources, external environmental and technological factors in 

the order of importance. Similarly, Fosso Wamba and Ngai (2013) conducted a Delphi 

study to identify and rank a comprehensive list of technological, data management, 

security and privacy, and organizational and financing issues related to RFID-enabled 

healthcare transformation projects. The top three technological issues identified were: 

Integrating RFID infrastructure with current intra- and inter-healthcare information 

systems, Effective use of common standards to disseminate RFID-enabled healthcare 

applications, and Lack of comprehensive RFID-enabled solutions. The top three data 

management, security and privacy issues identified were: Preserving data integrity and 

reliability, Managing integration of RFID-generated data, and Identifying and 

addressing privacy concerns. And the top three organizational and financing issues that 

were identified are: Designing and implementing RFID-enabled healthcare processes, 

Financial analysis of all types of healthcare costs that can be reduced using RFID 

technology, and Determining the return on investment by correctly identifying costs and 

including non-monetary benefits. 

Pero and Rossi (2013) conducted a case study to present the application of an 

innovative system to increase visibility along engineer-to-order supply chain of a 

leading Italian company that manufactures vessels and tube heat exchangers. The 

company uses the innovative system for information sharing with different players of its 

supply chain. The results from this study suggest that companies that had visibility on 

the suppliers’ production process actually interact more with suppliers for problem 

solving. Such collaboration results in trusting relationships among the supply chain 

partners. Pfahl and Moxham (2012) developed a conceptual framework using a 
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systematic review of relevant literature. They made six propositions which propose that 

the integration of ECR (efficient consumer response), RFID and supply chain visibility 

may be considered as a strategic capability within retail supply networks. In practice, it 

is proposed that integration must be considered at the supply network design stage and 

implemented across the entire supply network for the advantages to be actually realized. 

Laosirihongthon et al. (2011) conducted a study using an AHP (Analytical Hierarchical 

Process) to identify and prioritize enabling factors that determine the implementation of 

radio frequency identification (RFID) in Thailand. The results show that softer and less 

tangible factors are more important than the harder’ and more tangible factors when cost 

competitiveness is the key objective of RFID implementation. Quetti et al. (2012) 

conducted a case study of seven small and medium sized companies of the Italian silk 

industry involved in RFID traceability system and their results suggest that competitive 

pressure strongly influences managers’ adoption decisions while lack of organizational 

readiness negatively affects adoption decisions. They also found out that the presence of 

a supervisor and the availability of financial incentives acted as strong facilitators of 

RFID adoption.  

In addition, Yazici (2014) conducted a study to understand how RFID 

Technology can meet hospital real time asset and information management 

requirements. Fosso Wamba et al. (2013) performed a systematic review of publications 

to identify key RFID applications and issues in the healthcare industry. Fosso-Wamba 

and Ngai (2015) conducted a four round Delphi study to identify and rate the key 

technological, data management, security and privacy, organizational, and financing 

issues related to RFID-enabled healthcare transformation projects. 

Visich et al. (2009) conducted a review of existing quantitative empirical 

evidence of RFID on supply chain performance and found that the major benefits of 
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RFID implementation is automational effects on operational processes such as 

inventory control and efficiency improvements and informational effects on managerial 

processes such as improved decision quality, production control and the effectiveness of 

retail sales and promotions coordination. Tajima (2007) provided insights into the 

strategic values of RFID by conducting a systematic review to develop propositions 

theorizing how RFID may create and sustain competitive advantage. Cao et al. (2014) 

conducted and reported a RFID pilot case project for patient tracking in a large 

healthcare organization. Reyes et al. (2012) conducted a research of antecedents and 

outcomes of RFID technology in healthcare sector by surveying 88 healthcare 

organizations. Lee and Lee (2010) developed a supply chain RFID investment 

evaluation model providing a basis for enhancing the understanding of RFID value 

creation, measurement, and ways to maximize the value of RFID technology. Ferrer et 

al. (2010) studied key variables through which RFID technology benefits service 

operations after exploring 21 different RFID applications across a wide variety of 

industries. (Dominguez-Péry et al. (2013) performed an in-depth case study showing 

different stages of RFID implementation in the jewellery supply chain of a retailer 

including all stakeholders. (Dwivedi et al. (2013) researched factors affecting the use of 

RFID systems and user satisfaction in a library. Becker  et al. (2010) proposed a model 

based approach for calculating the process driven business value of RFID investments. 

(Chang et al. (2010) proposed a novel approach to analyze the potential benefits of 

RFID system by suggesting various deployment strategies that determine an optimal 

location of RFID within a supply chain network.  (Ngai et al. (2014) explored the value 

of RFID technology in aircraft parts supply chain by eliminating inventory inaccuracies. 

(Hermann et al. (2015) conducted a case study to investigate the capability of RFID-

based information system in the international distribution process of a car manufacturer. 
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The results from this case study suggest that RFID technology is matured to be used in a 

manufacturing industry setting and generated benefits for the entire distribution supply 

chain. Hardgrave and Miller (2006) provided a realistic view of RFID technology by 

providing the top ten myths and realities about the technology. Similarly, Lee and Ozer 

(2007) reviewed some of the ongoing research efforts on RFID in an attempt to close 

the credibility gap around the technology. 

A search within the RFID Journal, the leading journal focusing on RFID 

adoption and use showed that over 240 RFID case studies across various industries and 

countries were reported as successful implementations projects, and thus, suggesting 

that there is an empirical case to be made for RFID technology adoption and for its 

immense potential (Table 1). Table 1 provides a sample of successful implementation 

projects where RFID is used by small businesses for business benefits.  

While all prior studies on RFID technology help to improve our understanding 

of RFID technology, they focus mostly on large organizations (Baars et al. 2009; Yee-

Loong Chong et al. 2015). Although RFID technology is considered as a disruptive 

technology (Fosso Wamba, 2011), the widespread adoption of the technology has been 

slow than projected by many consulting organizations adoption mainly because of the 

hype surrounding any given IT innovation (Bendavid et al., 2013). The adoption is even 

slower for small businesses even if RFID is considered to be among IT that will 

facilitate the evolution of operations management in the incoming years (Gunasekaran 

and Ngai, 2012).  

INSERT Table 1. 

 

Conceptual model development  
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In this study, we develop a conceptual model of the role that the technological, 

organizational, environmental and managerial characteristics of SMEs play in the 

adoption of RFID technology (Figure 1). We endorse the classification of SMEs 

recommended by the European Commission, which proposed that a micro-firm is an 

organization that has 1 to 10 employees, a small firm is an organization that has 

between 11 and 50 employees, and a medium-size firm is an organization that has 

between 51 and 250 employees (European Commission 2013). Consistent with prior 

studies on RFID technology, we considered that RFID technology is a technological 

innovation (Tsai et al., 2010; Fosso Wamba, 2012). In addition, we used diffusion of 

innovation (DoI) theory (Rogers, 2003) and the technology-organization-environment 

(TOE) framework (Tornatzky and Fleischer, 1990) as theoretical foundations for the 

study. Both the DoI and TOE provide a set of technological, organizational and 

environmental factors that influence the decision to adopt or reject a given IT 

innovation.  

Technological innovation characteristics 

In his seminal work, (Rogers, 1995), who is considered as one of the fathers of the DoI, 

identifies five factors that may influence the decision to adopt or reject an IT 

innovation. They are “relative advantage,” or the degree to which an innovation can 

provide benefits for an organization; “compatibility,” or the degree to which an 

innovation is consistent with existing business processes, practices and value systems; 

“complexity,” or the degree to which an innovation is difficult to use; “observability,” 

or the degree to which the results of an innovation are visible to others; and 

“trialability,” or the degree to which an innovation may be experimented with. In their 

review and meta-analysis, Tornatzky and Klein (1982) found that relative advantage, 

https://www.researchgate.net/publication/235283479_Achieving_supply_chain_Integration_using_RFID_Technology_the_Case_of_Emerging_Intelligent_B_to_B_e-commerce_Processes_in_a_Living_Laboratory?el=1_x_8&enrichId=rgreq-c60684e3-51d9-4558-a8e1-c6bea2c49e03&enrichSource=Y292ZXJQYWdlOzI5OTg5OTE3NztBUzozNDgzMjkxMDA3NTkwNDFAMTQ2MDA1OTUzNzc1Mw==
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compatibility, and complexity “had the most consistent significant relationships to 

innovation adoption” (p. 28).  

Relative advantage has consistently been identified as a predictor of adoption 

intent in innovation diffusion literature (Premkumar and Roberts, 1999). It has also been 

considered as the most frequently cited facilitator of RFID adoption (Sharma and Citurs, 

2005).  

Compatibility has been suggested to be used as a predictor of RFID adoption in several 

studies (Sharma and Citurs, 2005; Brown and Russell, 2007; Wang et al., 2010). 

Since complexity can be a deterrent to successful implementation followed by use of an 

innovation, it is usually negatively associated with adoption (Premkumar et al., 1994; 

Premkumar and Roberts, 1999). Although RFID provides several organizational 

benefits, the perceived characteristics of the technology is still complex. This is one of 

the major inhibitors of RFID adoption and has been proposed in several RFID adoption 

studies (Sharma and Citurs, 2005; Brown and Russell, 2007). 

Therefore, we advance the following hypotheses: 

H1: RFID relative advantage will have a significant positive effect on RFID 

adoption intention. 

H2: RFID compatibility will have a significant positive effect on RFID adoption 

intention. 

H3: RFID complexity will have a significant negative effect on RFID adoption 

intention. 

 

Organizational factors 

Prior studies on IT adoption identified the professionalism of the information systems 

(IS) unit, firm size, firm innovativeness, firm readiness, top management support, 

employees’ technical expertise and organizational structure as being among the best 
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predictors of IT adoption (Jeyaraj et al., 2006). For example, in their review of the 

predictors, linkages, and biases in IT innovation adoption research, (Jeyaraj et al., 2006) 

found the best predictors of IT adoption by organizations to include top management 

support and professionalism of the IS unit. Among these factors, firm size is 

unquestionably the most studied within the literature (Masters et al., 1992). Firm size 

encompasses various dimensions including the organization’s slack resources and 

organizational structure (Zhu, 2006). Large organizations have more resources than 

SMEs. On the basis of this discussion, we formulate the following hypothesis: 

H4: Firm size will have a significant positive effect on RFID adoption intention. 

 

Environmental factors  

The following environmental factors have been found to be among the key predictors of 

IT adoption: competitive pressure, competitive environment, standards and regulations, 

and the firm’s geographic location (e.g., non-metropolitan area vs. metropolitan area; 

(Fichman, 2000; Rogers, 2003; Zhu et al., 2003; Zhu, 2006). In their review, (Jeyaraj et 

al., 2006) found that competitive pressure is one of the best predictors of IT adoption by 

organizations. Competitive pressure is suggested to be used as a predictor of RFID 

adoption in several studies (Brown and Russell, 2007; Sharma et al., 2008; Wang et al., 

2010). Coronado et al. (2008), in their study of firms’ attitudes towards innovation in 

peripheral economic regions, concluded that “technological opportunities and location 

exert positive effects on attitudes towards innovation” (p. 1009). Pontikakis and Collins 

(2010) argued that the irregular geographic dissemination of broadband network 

delivery is closely related to the characteristics of each geographic location. In their 

view, “a critical mass of human presence, economic activity and infrastructure appear to 
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be good predictors of where broadband will be offered first” (p. 146). Based on this 

discussion, we set out the following hypotheses: 

H5: Competitive pressure will have a significant positive effect on RFID 

adoption intention. 

H6: Firms’ geographic location (metropolitan) will have a significant positive 

effect on RFID adoption intention. 

 

Manager characteristics 

Managers’ characteristics play an important role in the adoption of any IT innovation in 

SMEs (Marcati et al., 2008). For example, age has been shown to be significant in the 

adoption and use of technologies (Venkatesh  et al., 2014). Earlier studies have shown 

that as people age their ability to handle complex information processing tasks declines, 

and thus they resist adopting new technologies that alter their working or personal 

environment and require them to learn new ways of performing their tasks (Venkatesh 

et al., 2014). Younger managers have greater learning capabilities and more recent 

education and are therefore likely to be more flexible and open to risk than older 

managers when it comes to adopting a new technology (Kitchell, 1997). Therefore, we 

hypothesize: 

H7: Managers’ age (older) will be negatively related to RFID adoption 

intention. 

Another important manager characteristic affecting IT adoption and use is 

gender, which has been shown to play a major role in the adoption and use of 

technologies (Venkatesh and Morris, 2000; Venkatesh; Sykes et al., 2014). For 

example, it has been suggested that men learn to use technology faster than women do 

and this can inhibit women from adopting and continuing to use technology (Gefen and 
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Straub, 1997; Venkatesh and Morris, 2000). A study on gender differences in 

perceptions of web-based shopping shows that gender is a significant predictor of online 

buying intention (Slyke et al., 2002): men are more likely to buy products or services 

online than women. Thus, we can say that gender plays an important role in technology 

adoption and usage decisions (Venkatesh and Morris, 2000). Consequently, we 

hypothesize: 

H8: Managers’ gender (male) will be positively related to RFID adoption 

intention. 

Past studies on the digital divide have also shown that education is an important 

prerequisite for access and use of information technologies (Venkatesh et al., 2014). 

Managers’ education level is considered to be an enabler of their intention to adopt an 

innovation. Educated managers are more likely to use different approaches using 

innovations and technologies for problem solving (Damanpour and Schneider, 2009; 

Venkatesh et al., 2014). Thus, we hypothesize: 

H9: Managers’ education level (higher) will be positively related to RFID 

adoption intention. 

Control variable: Industry sector and country 

The industry sector and the country where a firm is operating may influence its decision 

to adopt or reject a given innovation. For example, previous studies on e-business 

adoption and use have identified a link between the commitment of SMEs to adopt and 

use e-business tools and applications and the adopting firm’s industry sector (Harland et 

al., 2007; Tiago and Martins, 2009 / Jan 2010). Similarly, prior studies have 

consistently shown that the country’s structure (e.g., legal system, infrastructure, 

education system) will influence a firm’s decision to invest in R&D and IT innovation 

technologies (Coe et al., 2009). We therefore hypothesize that: 
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H10: Industry sector (manufacturing) will be positively related to RFID 

adoption intention. 

H11: Country (developed) will be positively related to RFID adoption intention. 

 

Insert Figure 1 

 

Methodology 

The research model developed on the basis of the hypotheses presented above was 

validated empirically using a cross-sectional study. A web-based questionnaire was 

used to collect data from SME managers from Australia, India, the U.K., and the U.S. 

These managers are members of a small business business-to-business (B2B) panel that 

is managed by Research Now, a leading market research firm. The data collection 

started on April 4, 2011, when an invitation was sent to a random sample of 13,314 

members of the small business B2B panel to participate in the study. As an incentive, $2 

was offered to respondents who completed the survey. In response to our initial 

invitation, 1,997 B2B panel members agreed to participate in the study. A reminder was 

sent to participants on April 7, 2011, and the web-based questionnaire was closed on 

April 18, 2011. After a careful analysis of all responses, 453 valid questionnaires were 

considered to have been correctly filled out and appropriate for further analysis. Thus, 

for this study, we had a response rate of 29.39%. In the sample, 24.1% of firms were 

from developing countries and 75.5% from developed countries, with 0.4% marked as 

unknown. The sample is dominated by firms in the service sector (94%), with only 6% 

in manufacturing. The average age of the respondents was 47.99 years old (SD = 

11.931); 70.9% of the sample was male and 29.1% female, and 70.8% of the managers 

had attended university. The questionnaire is presented in Appendix 1. 

 

Reliability and validity analysis of the questionnaire 
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The constructs of the questionnaire were tested for two psychometric properties, 

validity and reliability, to ensure that the measurement is accurate. Validity assesses the 

degree to which the items measure the construct, whereas reliability assesses the 

stability of the scale based on the assessment of the internal consistency of the items 

measuring the construct (Churchill, 1979). The reliability of the constructs was assessed 

using Cronbach’s alpha. Cronbach’s alpha coefficient of internal consistency is 

determined to ensure that the items comprising the factors produce a reliable scale. A 

higher score indicates greater reliability, with a range from 0 to 1. The agreed-upon 

acceptable lower limit for Cronbach’s alpha is 0.7 (Nunnally and Bernstein, 1994).  

The reliability properties of the measurement constructs with multiple items are 

presented in Table 2. The results in Table 2 indicate that all multi-item constructs have 

adequate alpha values (> 0.7). 

INSERT Table 2. 

In this study, validity was assessed first through content validity, which 

evaluates whether the measurement covers the complete domain of the construct. 

Content validity was established through an extensive literature search, which led to 

further refinement, followed by strict scrutiny for appropriate mapping of the constructs 

by a team of researchers.  

Construct validity is evaluated in this study using convergent validity and 

discriminant validity obtained from confirmatory factor analysis results. Factor analysis 

examines the interrelationships among a large number of variables and explains these 

variables in terms of their common underlying dimension (Zhang et al., 2000). The 

main purpose is to summarize the information into a smaller set of new dimensions 

without losing the majority of the information (Hair et al., 1983),. In this study, 

construct validity was examined through confirmatory factor analysis using principal 
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component analysis (PCA) with promax rotation. Principal component analysis is used 

to determine whether the selected items cluster on one or more than one factor, which is 

important if there are three or more items measuring a single construct (Zhang et al., 

2000). According to Hair et al. (1983), factor loadings greater than 0.3 are considered as 

significant; factor loadings greater than 0.4 are considered to be moderately significant; 

and factor loadings greater than 0.5 are considered to be very significant. The standard 

criteria of factor loadings greater than 0.5 and an adequately explained factor structure 

were used in the analysis (Zeller and Carmines, 1980).  

We performed confirmatory factor analysis on the multi-item constructs in this 

study forcing for four factors. The items loaded on the four factors that directly mapped 

on the theorized constructs. There were no cross-loadings of items on other factors. 

Table 3 shows the results of the confirmatory factor analysis.  

INSERT Table 3. 

From table 3, the average loadings of the four constructs are 0.837, 0.891, 0.948, 

and 0.932 which are greater than 0.5 thus suggesting convergent validity of the three 

constructs. Average variance extracted between the four constructs is 0.902 (Average of 

0.837, 0.891, 0.948, and 0.932). From the component correlation matrix we observed 

that the correlation between constructs 1 and 2 was 0.671; the correlation between 

constructs 1 and 3 was -0.409; the correlation between constructs 1 and 4 was 0.106; the 

correlation between constructs 2 and 3 was -0.484; the correlation between constructs 2 

and 4 was 0.157 and the correlation between constructs 3 and 4 was 0.001. When we 

square these correlations between constructs we get 0.450, 0.167, 0.011, 0.234, 0.024, 

and 0.000001. As average variance extracted between the four constructs 0.902 > 

squared correlations, thus suggesting discriminant validity of the constructs. 

 

Results and discussion 
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The constructs used in this study were adapted from prior studies (see Appendix 1). The 

dependent variable, RFID adoption intention, was measured as a dichotomous variable 

(adoption intent vs. no adoption intent). Therefore, the data analysis was conducted 

using hierarchical logistic regression. Logistic regressions are considered to be easier to 

interpret and more robust than discriminant analysis. Additionally, they are more 

common and appropriate when there is a dichotomous dependent variable and multiple 

independent variables (Patrick and Kar Yan, 1997; McDonald, 2008). We used SPSS to 

perform the data analysis for the hypotheses tests in this study. Constructs with items 

using yes/no questions have been used in other related studies (Teo et al., 2009). 

For the country coding of developed vs. developing used in our analysis, we 

coded Australia, New Zealand, North America, and the U.K. as developed; “other 

Europe” (one entry) was coded as unknown. Africa, East Asia, Middle East, South 

America, South Asia were coded as developing. We coded “Elsewhere” as developed or 

developing by evaluating each country that was named. If no country was named, we 

coded “Elsewhere” as unknown. Therefore, we have three categories for country: 1-

developing, 2-developed, 0-unknown. Standardized residuals were also examined to 

identify potential outliers before we analyzed the data. Some outliers were in fact 

detected. Thus, we ran hierarchical logistic regressions after removing all the outliers.  

Prior to the removal of outliers, the accuracy rate of the logistic regression 

model was 93%. After outliers were removed, the accuracy rate rose to 95.4%. Since 

the logistic regression omitting outliers was more than 2% more accurate in classifying 

cases than the logistic regression with all cases, the model excluding the outliers is 

interpreted here. Table 4 shows the results of the logistic regression analysis for our 

hypotheses regarding RFID adoption intention. The test result is significant (chi-square 

= 161.589, df = 9, p-value = 0.000), indicating an adequate fit of the data to our model. 
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The Nagelkerke R2 indicates that 84.8% of the variance is explained by the independent 

variables. The Hosmer and Lemeshow Goodness-of-Fit Test provides an overall test of 

the fit of the data to the model and is more robust than the general chi-square model; the 

statistical significance of this test is 0.770. Thus, we do not reject the null hypothesis 

and conclude that there is no difference between the data and our model. The chi-square 

value for the Hosmer and Lemeshow Goodness-of-Fit Test is 4.814, indicating a good 

fit of the data to the model. 

In Table 4, the Wald Statistic and the corresponding level of significance test the 

effect of each independent variable in the model; it is the ratio of the logistic coefficient 

β to its standard error (SE) squared. If the Wald statistic is significant (< 0.05), then the 

parameter is significant in the model. The Exp (β) column indicates the odds ratios, that 

is, the predicted change in odds for a unit increase in the corresponding independent 

variable. Odds ratios of less than 1 correspond to a decrease and odds ratios of more 

than 1 to an increase in odds, while odds ratios close to 1 indicate that the unit change in 

the independent variable does not affect the dependent variable.  

As expected, we found that RFID relative advantage and RFID compatibility are 

significant at the 95% confidence level, and thus supporting H1 and H2 respectively 

(Table 5). Surprisingly, contrary to early studies on IT adoption (Jeyaraj et al., 2006) 

and the emerging literature on RFID adoption and use (Tsai et al., 2010; Tsai et al., 

2013), we found that RFID complexity, firm size and the competitive environment were 

not significant, therefore H3, H4 and H5 were not supported (Table 5). However, at 

the 90% confidence level, firm size (organizational characteristic) was found to be 

significant. But, at the 95% confidence level, firm size is no longer significant. This is 

probably due to the fact that almost all our responding firms are the same size: micro 

firms. These unanticipated results are interesting and can be explained by the 
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uniqueness of RFID technology’s complexity. There are so many different aspects of 

the adoption of the technology that set it apart and these require more maturity to realize 

the technology’s full potential and make an adoption decision. These results may be 

explained by the fact that the importance of the competitive pressure related to RFID 

adoption and use diminishes over time to give way to the technology’s significant 

benefits (Ferrer  et al., 2011; Dai and Tseng, 2012; Nativi and Lee, 2012; Dominguez-

Péry et al., 2013; Fan et al., 2014; Ngai et al., 2014; Tang et al., 2015), including supply 

chain visibility, better inventory management (Fang et al., 2014), customer service and 

asset management (Aberdeen Group, 2007), enhance value creation in service 

innovation projects (Dominguez-Péry et al., 2013), real-time data collection and sharing 

(Dai and Tseng, 2012; Tang et al., 2015), and smart processes (Fosso Wamba, 2012) 

and products (Holmqvist and Stefansson, 2006). 

We also found some results that contradicted our hypotheses. At the 95% 

confidence level, we found a negative relationship between RFID adoption and firms’ 

geographic location. We expected that firms located in metropolitan areas would be 

more likely to adopt RFID technology. However, we actually found that firms located in 

non-metropolitan areas were more likely to adopt RFID technology, which is consistent 

with recent findings related to the adoption and use of emerging tools and technologies 

including social media by SMEs (Fosso Wamba and Carter, 2014). Therefore, H6 was 

not supported (Table 5). 

Furthermore, at the 90% confidence level, we also found a negative relationship 

between RFID adoption intention and managers’ age, managers’ gender and managers’ 

education. Indeed, we expected that younger managers, male with high education would 

be more likely to adopt RFID technology, but we found instead that older managers 

were more likely to do so. Therefore, H7, H8 and H9 were not supported (Table 5). 
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These results contradict prior finding on IT adoption and use, where age, gender and 

education were found to be strong predictors of IT adoption and use (Venkatesh et al. 

2014; Yee-Loong Chong et al., 2015). These conflicting results highlighting the 

importance of more studies on these predictors. 

Moreover, while the industry sector was found not to be significant (H10 not 

supported), the country (control) was found to be significant, and thus supporting H11 

(Table 5). All our results for each of our hypotheses are highlighted in Table 5. These 

conflicting but interesting results should be further investigated in a follow-up study to 

delve deeper into the issue. 

INSERT Table 4 

INSERT Table 5 

 

Conclusion and implications for research and practice 

In this study, we have explored the role that SMEs’ technological, organizational, 

environmental and managerial characteristics play in the adoption of RFID technology. 

Our study was designed to offer a deeper understanding of certain key factors that may 

drive the adoption of RFID technology by SMEs. The proposed model was tested using 

logistic hierarchical regression since our dependent variable was dichotomous (intention 

to adopt vs. no intention to adopt) (Patrick and Kar Yan, 1997; McDonald, 2008). Prior 

to discussing the implications of our study in terms of research and practice, it is 

important to outline some of its limitations. First, this study used a survey-based 

approach. This may introduce the so-called “self-report bias,” whereby respondents tend 

to provide responses that they believe are desirable or ideal instead of reporting their 

actual behavior. Second, we were interested in adoption intention. Future studies should 
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look more at the actual use of RFID technology as well as the real business value 

generated by the adoption of the technology at the firm and inter-firm levels.  

The results of the study indicate that the intention to adopt RFID technology is 

mainly related to RFID’s relative advantage and compatibility, the firm’s size, and the 

country where the adopting organization is located. The study also found that RFID 

complexity, the competitive environment, manager characteristics (e.g., age, education 

and gender), and industry sector were not significant factors driving RFID adoption 

among SMEs. Therefore, this study identified and validated some salient predictors of 

RFID adoption for SMEs, contributing to the emerging literature on RFID adoption and 

use. Indeed, while there are a growing number of articles on RFID technology adoption 

and use by large organizations, very few of them have focused on its adoption and use 

by SMEs. Thus, our study extends prior studies on RFID technology. In addition, very 

few studies have been published on the innovative capacity of SMEs outside the 

industrial sector (Forsman, 2011). In this study, we focused on SMEs’ RFID adoption 

intentions thus bridging the knowledge gap by identifying the determinants that 

significantly impact on RFID technology adoption among SMEs and advancing our 

understanding of the issues affecting these firms. The results of our survey administered 

to SME managers helped to create some guidelines for managers, who are eager to 

make evidence-based decisions, notably on the key characteristics on which they should 

focus before committing their scarce resources and efforts to the implementation of 

RFID technology projects. Future research may build on the proposed model and 

explore the inter-organizational determinants of RFID adoption. Finally, lessons learned 

from the responding firms could help other SMEs use RFID technology 

effectively.
 
 The present study can be further examined using institutional theory and 

contingent resource based theory. 
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Appendix 1: Survey Items 

1. Firm size: How many employees do you have? 

1) full-time 

2) part-time 

Personal characteristics of manager  

2. What is the gender of the owner / CEO? 

  1) Male 

 2) Female 
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3. What is the age of the owner / CEO? 

…………..Years 

4. What is the highest education qualification of the owner / CEO? 

 1) No formal qualification 

 2) Primary qualification 

 3) Secondary qualification 

 4) College qualification (diploma/certificate) 

 5) Undergraduate degree 

 6) Postgraduate degree (Master/Ph.D.)  

  98) CAN’T SAY 

Technological innovation characteristics 

5. Relative advantage 

1) My company expects RFID to help 

lower inventory costs 
 Yes  No  

2) My company expects RFID to help 

speed up data capture and analysis 
 Yes  No  

3) My company expects RFID to help 

reduce paperwork 
 Yes  No  

6. Complexity 

1) My company believes that RFID is 

complex to use 
 Yes  No  

2) My company believes that RFID 

development is a complex process 

 

 Yes  No  

7. Compatibility 

1) The changes introduced by RFID are 

consistent with my firm’s existing 

beliefs/values 

 Yes  No  

2) RFID is compatible with our firm’s 

existing information infrastructure 
 Yes  No  

3) The changes introduced by RFID are 

consistent with our firm’s existing 

practices 

 Yes  No  

4) RFID development is compatible with 

my firm’s existing experiences with 

similar systems 

 Yes  No  
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Environmental factors  

8. Competitive environment 

 Strongly 

Disagre

e 

Disagre

e 

Neutral Agree Strongly 

Agree 

 

1) My company experienced competitive 

pressure to implement RFID 

1 2 3 4 5  

2) My company would have experienced a 

competitive disadvantage if RFID had 

not been adopted 

1 2 3 4 5  

 

9. Firm’s geographic location: Is your business’s head office located in a 

metropolitan or non-metropolitan area? 

  1) Metropolitan area 

 2) Non-metropolitan area 

 

10. Industry sector: Which of the following best describes the industry sector you 

operate in? 

 1) Accommodation and food service activities 

 2) Administrative and support service activities 

 3) Agriculture, forestry and fishing 

 4) Arts, entertainment and recreation 

 5) Construction 

 6) Education 

 7) Electricity, gas, steam and air conditioning supply 

 8) Financial and insurance activities 

 9) Human health and social work activities 

 10) Information and communication 

 11) Manufacturing 

 12) Mining and quarrying 

 13) Professional, scientific and technical activities 

 14) Public administration and defense; compulsory social security 

 15) Real estate activities 
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 16) Transportation and storage 

 17) Water supply; sewerage, waste management  

 18) Wholesale and retail trade; repair of motor vehicles and motorcycles 

 19) Other service activities 

 

11. Country of ownership of your firm (Please select multiple options if joint 

ownership) 

 1)  Africa  

 2) Australia 

 3) East Asia 

 4) Middle East 

 5) New Zealand 

 6) North America  

 7) South America 

 8) South Asia 

 9) UK 

 10) Other Europe 

 98)  Elsewhere (Please specify) 

 

Adoption intention  

12. Is your company planning to purchase an RFID technology solution in the near 

future? 

  1) Yes 

 2) No (if not, why? …………………..) 

 

 


