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CHAPTER 3  
RESEARCH METHODOLOGY 

3.1 RESEARCH STRUCTURE 

In this paper, the study will analyze the success factors in terms of strategic viewpoints 

and the RFID implementation level. It is a kind of top-down research structure. Based 

upon the literature review presented in the previous chapter, it is found that the 

characteristics of RFID system and its implementation method are different from the 

well-known bar-code label system. Therefore, the strategic viewpoints will play a critical 

role in the solution select and reflect the long-term expected return on its investment. In 

practice, the implementation method will influence its success and efforts taken into its 

realization in the system. 

 In terms of external factors and variants outside the enterprises, the RFID industry will 

be analyzed in the following chapter to present the factor relationship and its impact on 

the system performance. With the technology evolution and maturity, the impact by 

external variants will be mitigated through the reference to the successful cases. 

Therefore, the case studies are conducted in Chapter 5 to present the decision factors, 

impact on system performance and the lesson learn from their RFID implementation. 

 

3.2 STRATEGIC VIEWPOINTS 

RFID technology is a new solution to the business processes. Even there are plenty of 

potential benefits over the traditional bar coder label solution or other Auto ID systems, 

its viable business model and comprehensive adoption have not be realized in the 

markets. A corporate strategy model in RFID technology is presented in Fig 3-1. 
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Fig  3-1 Corporate strategy with RFID technology 

In terms of corporate strategy, companies should utilize the RFID technology to 

differentiate them from other competitors as the investment return and cost reduction will 

not be achieved very soon. The majority of companies work for the goals in the product 

innovation, process innovation or standard compliance. The differentiation from others 

can help the companies to acquire more market share or have the first mover advantage in 

the market. Meanwhile, through the experience accumulation and learn curving 

establishment, companies can find the ways to generate the profits with this new 

technology. 

After differentiation and experience accumulation, companies can move to aim at the cost 

leadership strategy. In this stage, the RFID deployment in the organization will be 

expanded to reach an economics of scale and the return on the investment can be clearly 

defined. Meanwhile, companies will focus on the core activities only and the redundant 

ones will be removed. Through the cost reduction, the entry barriers to the followers will 
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be raised up. Viewed from the strategic point, it is a long-term goal to keep the 

organizations outperforming in the market. 

The competitive advantage will be built up after the companies have the differentiation 

and cost leadership advantages over other competitors. For the higher-level achievement, 

companies can sustain the satisfaction in their customers and suppliers. Through the 

RFID technology deployment, the information visibility and traceability will be 

enhanced. As a result, the service quality to the customers and supplier can be improved. 

When companies can expand the technology influence to the participants in the value 

chain, the synergy effect to the organization will be created.  

 

3.3 RFID IMPLEMENTATION 

The adoption of RFID technology in enterprise should be aligned with the corporate 

strategy. This kind of system implementation is across many function boundaries and 

needs a lot of the resources cooperation within or outside the organizations. Project-based 

management solution is one of the optimal ways to reach the strategic goals. From the 

strategy level down to tactics and execution level, companies can break the tasks into 

projects to fulfill it. Through the project management, companies can dynamically 

allocate the resources to its progress, and the scope of RFID implementation can range 

from small or specific area to an extensive implementation, which is depending on the 

strategic planning and resources being able to be utilized.  

The steps for RFID implementation proposed by EPCglobal are detailed in Table 3-1. 

They include investigate, experiment, trial, pilot and deploy step. Each step covers the 

actions taken in knowledge, business, analysis and partners’ area. Confidence and gains 

in the RFID implementation are gradually achieved through these steps. As a lot of 

collaborative activities should be done in system construction, trust plays an important 

role in the success of RFID implementation (Geng Yang and Sirkka L. Jarvenpaa, 2005).  
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Table 3-1  RFID Implementation guidelines 

Step Purpose Knowledge 
actions 

Business 
actions 

Analysis 
Actions 

Partners 
Actions 

Investigate 

 Develop 
RFID/EPC 
knowledge 

 Learn about 
EPC/RFID 
technology 

 Understand 
business 
drivers 

 Secure 
executive 
sponsorship & 
funding 

 Identify use 
cases 

 Learn about 
available 
resources in 
the EPC/RFID 
community 

 Form a 
research 
based RFID 
project team 

Experiment 

 Gain hands-on 
experience in 
the lab 

 Understand 
the technology 
and 
information 
flow 

 Identify 
baseline work 
process and 
key 
measurement
s / KPI 

 Conduct tag 
placement 
analysis 

 Categorize 
product / 
packaging 
characteristics 

 Identify 
technology 
partners 

 Test various 
RFID products

Trial 

 Test targeted 
applications in 
the filed 

 Define and 
map the 
current Supply 
Chain 
process. 

 Examine 
process and 
environmental 
related issues 
in the field 

 Document 
EPC/RFID 
impacts to 
business 
process 

 Define testing 
success 
criteria before 
going into the 
pilot 

 Define EPC 
system / data 
architecture, 
and the EPC 
numbering 
scheme 

 Obtain EPC 
manager 
numbers 

 Identify cost 
drivers 

 Form a 
cross-function
al RFID team 

 Develop 
communicatio
n plan 

Pilot 

 Develop a 
scalable 
rollout solution 

 Verify 
adoption 
strategy and 
cost items 

 Decide which 
EPC reading 
to be added to 
the baseline 

 Develop a 
long term plan 
based on pilot 
result 

 Analyze the 
in-process 
data 

 Validate 
performance 
in end-to-end 
systematic 
testing 

 Coordinate 
testing with 
trading 
partners 

 Select 
technology 
partners for 
pilot and 
rollout 

Deploy 

 Engage in 
phased rollout 

 Develop a 
scoreboard of 
metrics to 
adjust 
implementatio
n parameters 

 Measure and 
track 
improvement 
of key 
measurement
s / KPI 

 Refine 
business 
cases for 
targeted RFID 
initiatives 

 Ongoing 
collaboration 
with trading 
and 
technology 
partners on 
process/data 
flow 
improvement 

 

 



 

43 

In terms of the types of system structures, there are two kinds of systems for RFID 

deployment. They include the closed-loop system and open system. The closed-loop 

system refers to the situation when the information can only flow within specific 

organization. There is no chance for the data to be released outside the defined scope. On 

the contrary, open system means the information can be circulated both privately or 

publicly. Usually, this kind of system structure is much more complicated than the 

closed-loop system as the scope of open system is not clear defined. The challenges for 

system integration among members are much more complex.  

As RFID technology is a tool to achieve the business management, companies should 

clearly identify the organization’s business goals for RFID. One of the biggest obstacles 

to RFID adoption is a lack of understanding about RFID affects and interacts with the 

enterprise application, systems integration and the business process. Today, many end 

users are focusing solely on tag and readers with little consideration for the big vision. It 

should uncover the key benefits that the end users believe RFID can deliver, identify 

which business processes will be altered and which applications need to be modified and 

eventually integrated with the RFID.  

If the RFID will be adopted in an open system structure, companies should recognize the 

phases of RFID adoption and collaborate with customers to establish road maps to 

achieve each level of adoption successfully. They should design RFID solutions in 

collaboration with partners, customers, and customers’ supply chain constituents. 

Participants from across the entire supply chain need to be involved from the earliest 

planning stages. The goals of each participant in the supply chain must be aligned.  

 Tag Selection 

For the RFID implementation, it is an important consideration to choose the right tag for 

a particular RFID application and the factors taken into account in tag selection is 

summarized in Table 3-2. Currently, companies often spend a lot of time in tag selection 

and testing due to the unfamiliarity in RFID technology and feature differences from the 

extensively deployed bar code labels. Therefore, it is a critical issue taken into 
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consideration when companies are planning to adopt RFID solution in the investigation 

stage. One of the biggest issues for RFID adoption is the high unit cost in comparison 

with bar code labels. However, with the technology evolution and the push by retailing 

and consumer goods giant such as Wal-Mart, Metro and Gillete, the tag unit cost is 

declining at a very rapid speed.  

With regard to the tag reading, there are many possible causes to its failure. The causes 

and effects analysis is shown in Fig 3-2 where the environment, tag technology, tag 

application, setup and process factors are taken into account. In RFID implementation, 

the system should be carefully designed, tested and controlled to make sure the tag 

reading accurate and reliable. It is a prerequisite to buildup the IT system in enterprises.  

Table 3-2  Factor consideration to tag selection 

Level Consideration factors 

Tag alone 

Size and form factor  
Unit cost 
Human readable 
Durability 
Re-usable 
Resistance to harsh environments 
Polarization 
Temperature ranges 
Influence of materials such as metal and liquid 
Data protection / security / privacy 

Tag and Tag How close will tags be each other 
Tags placement 

Tag and Reader 

Communication distance 
Operating frequency 
Supported communication standards and protocols 
Regional regulations 
Anti-collision 
Read speed 

 

 



 

45 

Tag read failures

Environment Tag Technology

Setup Process

Tag Application

External RF noise

Reflection

Regulation

Sensitivity

Anti-collision 
algorithm

Tag Reliability

Tag geometry

Multiple read tags

Tag orientation

Bent tag

Blocked field

Distance between tag 
and reader

Antenna polarization

RF filed coverage

Travel speed

Number of tags 
in field

Read speed

Separation distance from 
conductive material

Absorptive material

 
Fig  3-2  Cause and effect diagram to the tag read failures 

 

 


