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Introduction

The success of supply chain depends on good management and good communication, as
well as reverse supply chain. Reverse supply chain is the returning flow of goods and information
from consumers back to manufacturers for the purpose of recapture, recreate value or disposal. In
recent years, many industries have been increasing attention in reverse supply chain because they
concern about the effects of environments, socials and economics (Sustainable Development). This
concerned has influenced around the globe. For example, Switzerland have legislation for used
products called Advance Recycle fee, Thailand established the Ministry of Natural Resources and
Environment (MNRE) to support organizations and industries to effectively use energy and preserve
the environment. Some industries such as computers and battery industries have reused obsolete
products from consumers to reduce production cost. The main activities of reverse supply chain are
getting products back from consumers and including support activities such as managing, inspecting,
monitoring information and communication. Therefore, application of information technologies, such
as RFID, the technology which used to identify the information of products and tracking location of the
products. It will provide convenience for any related tasks, process improvement and inventory
control. However, due to the cost in investment, alternatives technology such as barcode, which are
arguably less powerful than RFID in manufacturing durability, usability and field application. This
paper presents the framework for analysis the impact of RFID practices on reverse supply chain
performance measured by Hierarchical Regression Analysis. We focused on three major industries in
Thailand; automobiles, electrics and electronics industries as a result of being the top 3 ranking export
industries in Thailand in 2015. (Custom Report, 2015) The results of this analysis help to decide
which process should develop RFID by choosing the process that get high impact on performance
from RFID practices.

Literature Review

Radio Frequency Identification

RFID (Radio Frequency ldentification) is the technology which provides ability to identify and
locate information of matter by using radio frequency. This technology functions mainly by using
electronic tags which registered information within the tag. This information includes, for example
products identification code, production date or expire date. (Hunt, et al. 2007). The tag used
altogether with Reader instrument which used to read any information stored within the tag. This
process operates by middleware that send the feedback to user to evaluate or calculate information
provided by the tag. The information received normally used further to support any operation which
related to planning operation or Enterprise Requirement Planning (ERP) (Wang, et al. 2010).
Nowadays, the RFID technology is the key of many significant activities in industrial organization such
as inventory control, warehouse management, Job scheduling and production execution. (Jedermann,
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et al. 2006; Chow, et al. 2006; Huang, et al. 2007). Frequently, many industrial companies have
interested and adopted RFID to help increase their proficiency and capability. Many academic
researches (Bagchi, et al. 2007) have forecast the demand and growth rate of RFID from 1 billion
dollars in 2003 to 4 billion dollars in 2008 and 20 billion dollars in 2013.

The adaptation of RFID is the descendent of barcode technology which it meant to be replaced.
Both RFID and barcode technology functionally execute by the same method. The different of both
technologies is the ability to store information, range of identifying, and size of information, obstacle
and cost. Although acquisition of RFID is more expensive than barcode technology, RFID prove to be
far more advantage in every way mentioned. (Lee, et al. 2011 cited in InLogic, 2008) RFID offers the
real time information which enhance the traceability of product or information dramatically without line
of sight (Non-line of sight). Additionally, RFID is simple to apply and endure to harmful environment
which extend the length of used. (Garcia, et al. 2007; Gaukler, 2005; Vlachos, 2014; Lee, et al. 2011;
Ramanathan, et al. 2014). The best practice in adopting RFID technology is Wal-mart. Wal-mart gets
benefit from enhancing its inventory control and management by using RFID technology, Wall-mart
significantly able to decrease inventory level, lower counting time, increase the capacity and efficiency
of the warehouse. (Chow et al., 2006). Other than Wal-mart, Federal express, Dell computer, Procter
and gamble, United state department of defense (Lin and Ho, 2009). Any airliner and transported are
benefit from RFID technology.

Reverse Supply Chain

The research concerned reverse supply chain can be traced back to 1993 when Lund studied
about the idea of remanufacturing. Later in 1995, Thierry analyzed the subject which included the
management of retrieving products and renews into additional value. Rogers and Tibben-Lembke
(1999) defined the meaning of reverse logistic is that the strategy that control, evaluate and plan the
flow of information and product since the end of supply chain back to the origin of production process.
This chain meant to be renew, add additional value or effectively eliminate any remaining wastes form
production line Especially, renewing or recycling prove to be key of success in many organization
(Fuente, et al. 2010). Forward logistic indicate the process and value chain since the beginning of
creating production’s good into the hand of customer, which is the ordinary. In the other hand, the
reverse logistic concerns about following method which provided additional value to the goods (Lee
and Chan, 2009; Rahman and Subramanian, 2012)

- Reuse : The renew of product or material

- Recycle : Transforming used goods by adaptation or remedy material by cleansing,
re-fabrication of re-assembly into different product.

- Disposal : Endanger waste must be handle with care and appropriate way in disposal.

Moreover, the exceed inventory and variety of product are also the main reason of producing the
bullwhip effect. Even more, the uncertainly of quality and quantity is also one of the major threat to the
financial crisis to every organization. To solve these problems and effectively enhance the value of
supply chain, many companies have adopted the technology of RFID to solve their supply chain
problem.

The advantage of reverse supply chain is not also just providing additional value to the customer,
it creates the opportunity to acquire additional resource or appropriately get rid of any remaining
waste. The effectiveness of reverse logistic relied heavily on the accurate information in collecting and
precision of data. Many organizations have realized and adopting RFID Technology to take
advantage of this tool to enhances the effectiveness of reverse logistic. This research is to focus on
adapting RFID technology to provide effectiveness which leads to increase profit or added additional
value in to any firm organizations.



Methodology

Research Design

This research applied the theory of Hierarchical Regression Analysis by using SPSS program to
synchronize and evaluate the impact of RFID practices on reverse supply chain. The results
generated by applying Hierarchical Regression would present the significant values. The R square
is the anticipate factor since it indicates significant of variance prediction interested in outcome.

In order to evaluate the impact of RFID practices on reverse supply chain, we focused on
automobile industries, electric industries and electronic industries. By using structured questionnaire
with Likert scale from 1-5 (Strongly disagree to strongly agree) and distribute to managers in the
company. The samples are from list of companies in the Ministry of Natural Resources and
Environment website via an online methodology (i.e. google survey or survey monkey)

RFID Factor or independent variable were collected from review papers with high impact factors
(shown in Table 1) that related with reverse supply chain and RFID. There're transportation,
distribution center inventory, collection point, retailer's warehouse, landfill, application system, stock
level, recovery facility, store, manufacturer, supplier's warehouse and manufacture’s warehouse.
Moreover, the reverse supply chain performance variables were derived from the SCOR model. All of
dependent and independent variables will use in analysis the impact of RFID practices in Hierarchical
Regression Model.

Hierarchical Regression Analysis

Hierarchical Regression is use to analysis to understand the impact of RFID practices on reverse
supply chain performances. The model of Hierarchical was shown in Figure.1. We will employ a
Hierarchical Regression procedure in 3 steps; firstly, control variables (i.e. firm size or number of
employees) are considered in regression model. Second, we create independent model by adding the
12 RFID practices into regression model. Third, enter interactions of 12 independent variables into
regression analysis to create interaction model. The interaction term shows the significant and
statistical power results. Additional the significant change in R? indicates that when RFID apply in
reverse supply chain, it shows how much will improve the performance of each activity.

Independent Variable Dependent Variable
(V) (DV)
Effect
Step 1 Control Variable ‘ DV
Control Effect
Step 2 Variable ‘ DV
+RFID Factors
Step 3 Control Variable Effect
ep +RFID Factors ‘ DV
+Interaction
Variables

Figure.1 Hierarchical Regression Model
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Transportation

Distribution Center Inventory

Collection Point

Retailer's warehouse

Landfill

Application System

Stock Level

Recovery Facility

Store

Manufacturer

Supplier's warehouse

Manufacturer's warehouse

Table 2: Independent Variable Analysis



Anticipated Results

The results from Hierarchical Regression analysis presented the impact of RFID practices on
reverse supply chain performances indicated in the value of change in R? So, it means percent of
improving performance. According to Vlachos (2014), the different percentage of R?indicate the
significant value of variable. For example, in table 2, if the value of change in R? of Dependent
Variable 1 is 0.338, we can define that if we apply RFID on Dependent Variable 1 the reverse
performance of this activity will improve 33.8 percent and performance of dependent variable 2 is
improve 26.8 percent.

Step 1 Step 2 Step 3
Dependent Change in R | 3.604 0.134 0.338
Variable 1 square
Dependent Change in R | 0.006 0.109 0.268
Variable 2 square

Table 2 : Example of HReg Results (Vlachos, 2014)

After we analysis all of activities (Independent variable), the percent of improvement will have
presented. The Results from this analysis is the information for companies to make a decision in
adopting RFID in reverse supply chain activities. Moreover, we can make a priority of applying RFID
by adopting RFID on activity that gets high impact on performances first.

Conclusions and future work

In this paper presents the framework that guide how to analysis the impacts of RFID on reverse
supply chain performance. The contribution of this paper included the details and model of
Hierarchical regression analysis for evaluating, the variables; dependent and independent that used
to analysis was presented. In the future, we will use this framework to evaluate the impact of RFID on
reverse supply chain performance.
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