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Abstract: RFID technology has emerged popular information technology enabled in wide mdustry areas
including healtheare industry. Justifying and decision making of RFID investment is crucial to rationalize and
achieve successful implementation. Decision makers need a better framework to structure the complexity of
RFID justification. This study proposes the comprehensive framework for RFID justification that had been
tested and validated on 4 hospitals in Indonesian and Malaysian hospitals. It describes how 5 phases
consisting of steps, techniques and tools of the framework can be used to justify RFID investment. A case
study example is used throughout the study to explain how the framework works and how it is applied to justify
RFID investment. Specifics and general validation had been used to validate the framework through multiple

case studies.
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INTRODUCTION

Information Technology (IT) justification is still
considered as critical issues in managing IT. Many
organmizations often face several difficulties when
adopting these new technologies, particularly IT
(Small and Chen, 1995; Love et al., 2005) and fail to
achieve the full potential of the IT including RFID
technology due to the weaknesses m the justification of
the IT themselves (Gunasekaran et al., 2006). Therefore,
practitioners still need a better systematic way to handle
the complexity of IT justification. Better techmque or
framework 15 needed to structure complexity of IT
justification and can be made to sure the implementation
of new IT become the success to achieve full potential
benefits.

In recent years, RFID technology has been emerging
popular IT to be adopted in wide ndustry areas such as
retail, manufacturing, logistics, education (libraries) and
healthcare (e.g., pharmaceuticals and hospitals)
industries. The complexity of RFID justification 1s also still
problems and critical issues such as the lack of suitable
criteria and the lack of appropriate technique and tools.
Better framework for RFID justification is needed to solve
these problems. The failures of RFID justification and
umplementation are also high disruption impacts. It can be
high costly, waste time and consume resources of

orgamizations. Wang et al. (2006) declared that Taipei
Medical University Hospital (TMUH) spent approximately
17581 million for the RFID project and proposed a 1 year
plan to develop the Location-Based Medicare Service
(LBMS) system.

Many techmques and frameworks of IT justification
have been applied by researchers and practitioners such
as economics, strategic, analytic and comprehensive
approach. In the context of RFID justification, most
of the previous studies used economics and analytic
approach. Retun on Investment (ROI) 15 one the
economics techniques that is often applied to justify
RFID mvestment (Roberti, 2004; Fontanella, 2004,
Murphy-Hoye et al, 2005). Meanwhile, Analytic
Hierarchy Process (AHP) as a technique in analytic
approach by Lin and Lin (2007) and business justification
for RFID framework as the framework in comprehensive
approach by Lahiri (2005) had been used to evaluate the
decision of RFID adoption. However, these techniques
and frameworks still have several weaknesses. They are
few addressing comprehensive frameworks that provide
the suitable criteria and appropriate techniques and tools.

Based on literature reviews, fewer previous
frameworks use phase, steps and combine the suitable
criteria and appropriate techniques and tools to justify
RFID mvestment. In techniques and tools 1ssues, at least
3 importance issues are not covered in the previous
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frameworlk. Firstly, fewer frameworks use the strategy to
explore objectives. The ROSS (real option strategy
scorecard) decision framework by Munoz used Balanced
Scorecard (BSc) to execute the objective of the IT
justification. However, only 10% of the organizations
execute their strategy because 4 barriers that impede their
BSc mnplementation such as vision, people, management,
resource barriers (Niven, 2003). Secondly,
frameworks employed the sensitivity analysis. In fact,
the price of RFID components is rapidly changing and the
stability of final decision is critical to be tested. Thirdly, a
few frameworks provide the improvements of a business
process such as time and costs reduction. In facts, the

a few

improvements of a business process by RFID impacted
are critical judgment for decision makers in organizations
(Reyes and Jaska, 2007).

In this study, we present the improved framework for
RFID justification. The term RFID justification is used to
umnply the framework 1s used to decide the justification of
RFID investment. The proposed framework is required
which can provide appropriate techniques and tools that
can be adopted to solve 3 importance issues. We used 5
phases and their objectives and steps. Several well-known
techniques and tools are adapted such as SWOT
analysis, WHAT s-HOW’s matrix, AHP, flow charts and
property table. We modified WHAT s-HOW’s matrix for
determine expected benefits from RFID stakeholder
objectives, adapted AHP technique for the decision
where-best potential application areas and the sensitivity
analysis of each criterion and adopted the flow charts and
property table for the determmation the RFID
impacted and their improvement in the business process.

The proposed framework for RFID justification and
how it works. To provide an illustration of the framework
on how the framework works, we present the application
of the framework to a large public Malaysian hospital.

MATERIALS AND METHODS

RFID of justification framework: The framework for RFID
justification developed uses 5 phases that present their
objectives, steps and appropriate techniques and tools in
each phase. This framework also covered two mam factors
of the framework for IT justification such as suitable
criteria in phase 2 and 4 and appropriate techniques and
tools for each phase to achieve their phase objectives.
The flow mechamsm of the framework i3 sequential. It
means that the next phase or stage cannot be done if the
previous phase or stage is not completed. The mechanism
of the framework used 5 phases namely:
identification the suitable criteria and application areas,
determination expected benefits from rfid stakeholder
objectives, decision on where-best potential application
area and post-decision (Fig. 1). The followings are an
llustration of each phase and how each phase of the
framework works.

initiation,

Initiation: Many researchers believe that decision malkers
should consider a wide variety of both internal and
external factor of environment orgamzations when making
decision. In RFID context, Reyes and Taska (2007 ) reveal
that organization readiness as internal factors, external
factors and entry timing are important to be considered for
RFID adoption. Therefore, it 1s critical in the first phase of

Phase 1: Initiation Phase 2: Identity lese 3' Phase 4: Phase 5:
smtable cntena and Decision on where Post decision
expected bencﬁts best potenual applicati
from RFID stakehol
objectivities
Objective: Objective: Objective: Objective: Objective:
To identify internal and || To determine suitable To determine expected || To decide best potential To analyse what if decision
external RFID adoption || justification criteria and || benefits from RFID application area and ensure improvement
factor of organizations || potential application area|| stakeholder objectives || alternatives business process
Step: Step: Step: i Step: Step:
1. Identify internal and || Identify suitable 1. Identify stakeholders || 1, Structure decision 1. Analyse decision sensitivity
external RFID justification criteria Technique: hierarchy Technigue:
adoption factors of 1. Identify potential Brainstorming Technigue: AHP
organizations the application area || 2- Determine Brainstorming Tool:
Technique: Technique: expected benefits 2. Analyse best potential ||  Expert choice
SWOT anaylsis Brainstorming from RFID application area 2. Identify and detail
stakeholders Technique: improvement of buginess
objectives AHP (Anaylitical process
Technique: . Hierarchy Process) Technique:
What's- how's matrix Tool: Flow chart and property tabl
of QFD (Quality Expert choices 1
Function Deployment)
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Fig. 1: The machamsm flows of proposed framwork for RFID justification
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the framework to identify internal and external
organization factors in first phase of the framework before
decide the justification of RFID investment. The
framework uses SWOT analysis as an appropriate
technique in order to identify mternal and external
organization factors that influence the adoption of RFID
technology.

The SWOT analysis technique is employed to reveal
certain strengths and weaknesses of organization as
internal organization factors and probable opportunities
and threats as external organization factors of RFID
adoption. Decision makers should leverage the factors of
mternal strengths, alert and correct the factors of mnternal
weaknesses, pursue factors of external opportumties and
avold and deter factors of external threats. The SWOT
analysis technique 1s selected because the popularity of
technmique, effectiveness and beneficial, simple and easy
to be understood. It 1s one of the popular techniques in
strategic planming (Glaister and Falshaw, 1999) and
employed in wide areas including decision making in IT
application ( Stewart et al., 2002). Tt is also effective and
beneficial to elaborate internal and external analysis
(Schmoldt et al., 1994). On the other hand, it is simple and
easy to be understood (Balamuralikrishna and Dugger,
1995; Kurttila et ai., 2000).

The perceived benefits and technology competence
factors are internal strengths of RFID adoptions. The
unproved patient safety, business process and efficiency
and effectiveness are benefits of RFID adoption in
healthcare that are expected to be achieved (Vanany and
Shaharoun, 2008).

The readiness of RFID infrastructures (Wang et al.,
2006) and a confidence of RFID superiority than barcode
technology (Wyld, 2006) can be addressed as technology
competence factors of RFID adoptions. The lack of
organization readiness and the lack of user readiness are
factors that can be located in internal weaknesses
mpede RFID  adoption
organizations. In opportunity factors, external impetuses
and mcreased RFID patents (Anonymous, 2003,
Taghabori-Dutta ef al., 2009) can stimulate organizations
adopt RFID technology from external orgamzations.

because from internal

Finally, external threats include complexity, lack or
partner and patients readiness factors can hamper RFID
adoptions from external organizations.

Identifying suitable criteria and application area: The
objectives of phase two determine the most suitable
criteria and potential application areas for decision. Based
on literature review and confirmation with practitioners,
several criteria can be used to justify RFID investment
such as benefits, costs, risks, complexity, ROI timeliness
and social needs. Determining the most suitable criteria is
important and must be consistent with the nature of the
system (Gunasekaran ef al., 2006).

The application areas of RFID technology in
healthcare are relatively broad. There are 3 main
application areas) asset management, patient and medical
staff case and inventory management. Each application
area has subbed application areas that are divided by
virtue of functions. Table 1 showed 8 sub-application
areas. Organizations should determine several potential
application areas in order to ease the next phase of RFID
justification.

Determination expected benefits from rfid stakeholder
objectives: This phase determines expected benefits from
the RFID stakeholder objectives in each application area
using WHAT s-HOW’s matrix. Stakeholder in healthcare
15 relatively unique compared with manufactuning or
business for example, governments as shareholders,
patients and people as customers, medical staffs as
employees, healthcare supporting
industries such as medical equipment, pharmaceutical
industries.

RFID application in each application area has
difference impacts and consequences for organizations.
For example, patient tracking and newborn application can
be used to improve efficiency and effectiveness for

msurance and

monitoring of the patient. On the other hand, blood bags
tracking application cammot be employed in this case. The
WHAT s-HOW’s matrix of QFD will be employed to
deploy the srelationships between stakeholder objectives

and application area. The WHATs-HOW’s matrix of

Table 1: Application areas of RFID technology in healthcare and their specific functions

Application area Functions

Reference

Asset management

Tracking and tracing for medical equipment

Reyes and Jaska (2007)

Tracking and tracing other assets (e.g., computer)

Patient and medical staff
case (Fisher and Monahan, 2008)
Tracking and tracing for a newborn

Tracking and tracing for a medical staff

Tracking and tracing a blood bags/sample
Tracking and tracing the medicine drugs

Tracking and tracing for the medical record books

Inventory management
(Fisher and Monahan, 2008)

Tracking and tracing for a patient in the operating room
Tracking and tracing for a patient in the emergency room

Wang et a. (2006), Su and Chou (2008)
Reyes and Jaska (2007), Tzenget cd. (2008)
Tzeng et ai. (2008), Anonymous (2005)
Wang et al. (2006)

Tzeng et ai. (2008)

Anonymous (2003)

Bacheldor (2006)
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Table 2: Template of property table

Time

Characteristic activity Description Resource

Current

Future Rule Input/output

Start
Activity 1
Activity 2
Activity 3
Activity 4
Stop

QFD as critical part had been used to deploy orgamzation

objectives (Clargo, 2004). Tn RFID justification context, the
WHAT’s part are stakeholder objectives and HOW’s part
1s application areas. The original symbols of QFD used
three symbols to describe the relative importance of
relationships in the matrix. The researcher prefers to use
Likert's scales from 1-9 (weak-very strong) that gives
wider options for decision makers. The results of this
phase will be used to determine preference on inportant
weight and value for benefits and each application area in
phase 4.

Decision on where-best potential application area: The
objective of this phase is to decide on the best application
areas as alternatives. Structure hierarchy decision that
describes the suitable criteria and alternatives 1s the first
step that should be developed before analyzing the
decision. AHP is a well-known technique in decision
making. The expert choice as AHP software is employed
to develop the structuring hierarchy, data processing
using pair-wise comparisons and entering a quantitative
data and synthesis decision.

Post decision: Phase 5 explores the post decision to
analyze the sensitivity or what-if? decision and details out
the improvement business process. The sensitivity
analysis decision is important to understand the effect of
weights assigned to each criterion. AHP 15 one of the
well-known decision making techmques that can be used
to analyze the sensitivity as mentioned by Saaty (1980).
This phase employed AHP technique that is supported by
expert choice software to analyze the sensitivity of each
criterion. A flow chart had been used to describe a
business process impacted which is caused by RFID
implementation by Lahiri (2003). Nevertheless, it is not
clear and detailled enough in order to prove the
umproverment of a process. The property table 1s important
to describe the activities in detail and to show detailed
information such as description, resources, time, rule,
mputfoutput and cost of each activity (Damij et al., 2008).
This phase used a flow chart and the property table to
enswre and to detail out the improvement of a
business process. An example of the property table is
shown in Table 2.

79

RESULTS AND DISSCUSION

The practical application of the framework: Healthcare
industry is different and more complex than the one used
in manufacturing and retail industry because healthcare
has a unique paradigm. Firstly in the healthcare context,
patients’ safety is important and comes foremost ahead of
profitability. Secondly, stakeholders in healthcare are
relative multiple diverse. Thirdly, the consequences of
error in operation poss high risks compared with
manufacturing industry. Therefore, healthcare is good
object research to test the framework for RFID
Justification.

The framework has been applied in four hospitals in
Indonesia and Malaysia. The respondents of this study
are 1T managers who are accountable for justify the new
IT. All respondents are public hospitals and admimstrated
under the medicine department of a public university.
Three hospitals have been successful implemented
Hospital Information Systems (HIS) and one hospital has
been successful developed HIS m part of exclusive
service in their hospitals. IT manager has planted to
justify RFTD investment that will be used in next phase of
HIS development. The characteristics of 4 cases studies
are shown in Table 3.

This study presented detailed the applicability of in
one case study. Case study A which is presented is a
public hospital in Malaysia and 15 located n Kuala
Lumpur. We used three rounds to test the applicability of
this framework. First, we conducted a presentation to
explain the purpose of research, concept and mechanism
of the framework to IT managers. It is critical to make clear
to the IT managers about the phase and techniques and
tools used by the framework. Secondly, the IT managers
had tested and applied the framework. Finally, we and IT
manager discussed how to fit and finalize the application
of the framework. The followings are the results of each
phase for the case study A.

Initiation: In the SWOT analysis, the IT manager
preferred the readiness of RFID applications that are
based on internal and external condition of his hospital.
The questionnaire had been validated by 2 experts.
Furthermore, the IT manager believes that in his hospital,
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Table 3: The characteristics of four case studies

Case studies

Description of organization

No. of employees

No. of patients

A

Tt is a major public hospital in Malaysia and located in Kuala Lumpur.

Tt has developed its own HIS as called Caring Hospital Enterprise System
(C-HEtS). RFID technology is one of the new TT that will be considered
to be used in next phase of development there C-HEIS

It is regarded as one of the best teaching and public hospital in Kelantan
and East Cost of Peninsular Malaysia. It has implemented HIS. IT
manager who responsible development of T in their hospital has planted
to justify RFID investment

Tt is a public hospital in Malang, Indonesia. Tt has developed HIS. Tt has
planted to develop HIS for next phase. RFID technology is one technology
that considered to be used for HIS

Tt is a public hospital in Surabaya, Indonesia. A part of exclusive service
has implemented HIS. IT manager who's responsibility to develop IT
considered RFID technology is one of the information technology that

+3,500 (doctors, nurses,

1,050 beds, outpatients:

will be implemented in his hospital

administration staff +50,000 patient year™,
inpatients: £40,000
patient year™!

2,672 employees (medical 747 beds, outpatients:

and management staff) +26,000 patient year™,
inpatients: £21,000
patient year™!

+1.853 employ ees (medical 822 beds, outpatients:

and administration staff) +33,374 patient year!,
inpatients: £31,022
patient year!

+5.429 employees (medical 1,514 bed, outpatient:

and administration staff) +2,700 patients day™!,
inpatient: £1,500
patients day!

Table 4: Determination expected benefits from RFID stakeholder objectives

Application areas (HOWs)®

Stakeholder

Objectives (WHAT’s) Wt. (%) Newborn®

Tracking patient® Tracking medical records® Blood bags®

Shareholder (government)
Realizing the safety patients 35
Customers (patients)

Security alerto

Tmproving service for patients 45
Employee (medical staff )

Efficiency and effective to 20
monitorpatients or medical
record books

Expected benefits total

5(L75)

8 (3.60)

5 (1.00)

100

8 (2.80) 6 (2.10) 8 (2.80)

§ (3.60) 4 (1.80) 6 (2.70)

5 (1.00) 2 (0.40) None (0.00)

7.40 4.30

®Weight * value

the opportunities’ factor (4.60) and the strengths' factor
(3.50) of RFID technology will contribute to successful
RFID adoption. He believed that several items of the
weaknesses' factor (3.00) (e.g., mternal resources such as
medical staffs and nfrastructures support are not ready)
must be increased. The low numbers of orgamzations that
adopted RFID technology are seen as a threats factor
(3.43).

Tdentify suitable criteria and application areas: The
discussion was continued to identify suitable criteria and
potential application areas. K's IT manager believed that
benefits, costs, risks, complexity and ROI timeliness
criterion is important to justify RFID investment and
tracking patient, newbomn, blood bags and medical
records are possible areas of RFID applications in his
hospaital.

Determination expected benefits from rfid stakeholder
objectives: This stage had two purposes to identify main
stakeholder and elaborate RFID stakeholder objectives
using WHAT s-HOW’s matrix. The main stakeholders
that must be satisfied and fulfilled using RFID application
are govermment as the shareholder, patients as customer

80

and medical staff as the employee. Elaborate stakeholder
objectives that are based on expected benefits are
discussed and established. The stalkeholder objectives are
employed as WHAT's attributes and the results of
potential application areas in stage 2 as HOW’s attributes
inamatrix. The testing was continued to elicit IT menager
judgement in weighting each main stakeholders and on
WHAT s-HOW’s cells using Likert's scales from 0-9
(extremely strongly). Finally, the multiplication between
the weight each main stakeholders and each value of
potential application and total of each potential
application area had been calculated 1 Table 4. The
outputs of RFID stakeholder objectives represented the
determination value of expected benefits in next stage
using WHAT s-HOW’s matrix.

Decision on where-best potential application area: The
main output of the framework for RFID justification is the
best potential application that is elaborated in this stage.
Structuring of decision hierarchy can be constructed as
shown in Fig. 2. The level O of the structure 1s the RFID
justification as a goal, the suitable criteria of RFID
justification are indicated by level 1 and application areas
as alternatives of decision are indicated by level 2. The
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Table 5: Results of decision for RFID investment in case study A using AHP technique

Benefits Complexity Risks Costs RO timeliness
(0.371) {0.131) {0.108) (0.181) {0.210) Total
Altemnatives Value Norm Value Norm Value Norm Value Normm Value Norm Norm Rank
Newh om 6.35 0.259 0.557 0.184 0.557 0.192 246,250 0.261 1.000 0.209 0.250 3
Patients 7.40 0.301 0.485 0.160 0.485 0.168 602,500 0.208 0.760 0.227 0.236 4
BRlood bags 5.50 0.224 0.990 0.327 0.990 0.290 182,500 0.270 0.904 0.270 0.263 1
Medical records  5.30 0.216 1.000 0.330 1.000 0.350 243,750 0.261 0.683 0.204 0.251 2
Table 6: Sensitivity analysis of decigion in case study A
Probability
Scenario Benefits Complexity Risks Costs ROI timeliness Decision
Normal 0.371 0.131 0.108 0.181 0.210 Blood bags
Benefits increased 0.541% 0.095 0.079 0.132 0.153 Tracking patients
Complexity increased 0.072 0.832+ 0.021 0.035 0.041 Medical records
Risks increased 0.295 0.104 0.289% 0.145 0.167 Medical records
Costs increased 0.226 0.080 0.066 0.500% 0.128 Blood bags
ROI timeliness increased 0.276 0.087 0.072 0.121 0.474+ Newbomn
the sensitivity analysis that 1s shown m Table 6. To
RFID justification ensure the improvement of a business process in the
in case study A blood bags as the best application area, the framework
Goal uses a flow chart and the property table. A flow chart was
used to describe a business process impacted which 1s
caused by RFID application in tracking blood bags and
2| Benefits Risks | |[Complexity [.. ROI the property table was employed to describe activities in
2 timeliness . . .
&l ©370 (0.108) || (0181) 11”510 detail such as resources, time, rule, input/output and
7 costs of each activity. Figure 3 showed a flow chart and
Table 7 shows the property table of the tracking blood
bags.
g g ®
L
£da o
E = g The validation of the framework: The framework should
2 E be validated in order to certify the framework from
o

Fig. 2: Decision hierarchy structure for case study A

results indicated that benefit criterion (0.371) is more
umportant then RO timeliness (0.210), complexity (0.181),
costs (0.131) and risks criterion (0.108) in Fig. 2. Expert
choice as AHP software was used to decide the best
potential application areas. The results of decision are
shown in Table 5. It can be seen that tracking blood bags
(0.263) 1s better than tracking medical records (0.251),
tracking newborn (0.250) and tracking patients (0.236).

Post decision: The final decision of application area 1s
highly dependent on the weights of criteria. Small
changes n the relative weights of criteria may cause major
changes in the final decision. Highly subjective
judgments of decision makers affect the weights of
criteria. It is important to analyze how the application area
selected will change 1if the probability of weight of criteria
changes.

Testing of the stability of decision 1s also critical. The
expert choices software again could be used to evaluate
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practitioners. IT managers must test the applicability of
the framework before they answer validation questions.
The validation factors are divided into 2 namely specific
and general validation factors.

Santhanam et al (1989) indicate that a decision
framework method should be able to provide a realistic
description of the selection problem, support a
comprehensive analysis of alternatives and should be
easy to be used and applied. Muralidhar et al. (1990)
pointed out that a method should also mclude both
qualitative and quantitative factors and a procedure to
measure the relative importance of factors.

Hazelrigg (2003) suggests for the structuring of the
decision  making  problem  and  they  must
analyzealternatives. Saaty (2004) argues that a new
method can express the relative inportance of the factors.
Munoz also suggests a method should create a roadmap
for management plan and evaluation. Most IT managers
confirm that framework validates in most cases. All
interviewees clarify the framework is adequate capable of
justify RFID investment It can provide a realistic
description of the selection problem, simple to gude
decision makers easy to be understood, integrated both
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Labelingbloed betwcchen r.esults m]\;:ni ing
58I i invento: i i
1.31e and > | Testing o] of sample and | inoonld e ;}B' II:.eqwilJu.ng ‘i;sm;gthe
regisiering blood aboratary el S a rag: lood bags ood bags
begs (impacted) (impacted) e

Fig. 3: The business process impacted by RFID technology for the blood bags applications in case study A

Table 7: The property table for the tracking blood bags application in case study A

Time (min) Cost
Characteristic activity Description Resource Current Future Rule Input/output Current Future
Rlood Bags (BR) and BB firom National
samples (BS) arrive Blood Centre (NBC) BS
from other departments
arrive
Labelling and registering ~ Lab Staffs (1.S) label TLab staft’ 2per BS 172 per RFID Label B3 and BB/BS Undeclared Decreased
BB and BS and register BB and BS and BB BB and BS must be and B labelled and (5%)
aftixed in BB registered
and BS
Testing laboratory Lab stafts test BS and ~ TLab staff’ 10-15per 10-15per Lab procedures BS/the contents Undeclared  Stable
doctors monitor and doctors  pack (CT) pack (CT) and standards of BS
activities of lab staffs
Checking and matching Lab staffs check and Lab 5-10per  1-2 per Lab standards The contents of  Undeclared Decreased
between contents of B8 match between RR RR RS and BRB/BB (10-13%)
and BB contents of BS and needed
BR in storages
Monitoring the blood Lab staffs and Lab staff and 60-120 15-30 Lab BB stocks/ Undeclared Decreased
inventory in the cold doctors must monitor doctors managerment  inventory (20-25 9%)
storages BB stocks in cold status and
storages reports of BB
Issuing BB Lab staffs confirm and  Lab staff 3-10 3-10 Lab BB needed/ Undeclared Stables
issue to department procedures accormnplishment
for blood requested
Requesting BB T.ab staft issues the
request BB to NBC Lab staff 5-10 5-10 Lab procedures Inventory status,
reports/issuing
the request letter
to NBC Undeclared Stables
Request is fulfilled The output of activities
Table 8: Validation factors and their results from 4 case-studies
Validation factors Case A Case B Case C Case D
Specific validation
Providing a realistic description of the selection problem v v ' '
Comprehensive/complete analy sis o v v v
Sirmple to guide decision makers '’ v v v
Easy to be used and applied v v v v
Easy to be understood v v v v
Integrated both quantitative and qualitative criteria v v v v
Structuring the decision making problem v v v v
Analyzing alternatives v v v v
Expressing the relative importance of the factors v v v v
Create a roadmap for management plan and evaluation v v v oo
General validation
Strengths or strong points of the framework v v v v
Weaknesses of the framework e 0] 0] o
Missing links in phases, steps and techniques and tools 0] 0] 0] 0]

v'= positively,e = negatively (low), ®=none

quantitative and qualitative criteria, structure the decision
making problem, analyze altemative, express the relative

importance of the factors. They also believe that the
framework has strong pomts and missing link between
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phases, steps and techniques and tools is relative few.
Respondent in case one suggested that the frameworlk
should provide the detailing types of RFID components
used mecluding their costs. Few respondents relative
unfamiliar to use techniques and tools but they can be
easy to use after are explained how to use these
techniques and tools. Respondent in case 4 hesitant the
framework can be used to create roadmap for
management plan and evaluation.

But decision makers should enrich the priority of
decision mn order to create a roadmap for management plan
and evaluation. However, they believe that the framework
1s generally, adequate and the weaknesses can be covered
by the supplement of RFID component used. The
framework had been slightly revised through an addition
the types of RFID component used. The validation factors
and their results are shown in Table 8. We use the symbol
to describe the opinions of respondents such as a tick (v)
for positively, infimty (e) for negatively and phi (D)
symbols for none. With each more symbol expresses
highly positively or negatively of their factors.

a

CONCLUSION

The comprehensive framework for RFID justification
has been developed and tested in 4 hospitals and its
application in one case has been presented. The justifying
RFID mvestment can be done using this framework in
order to decide where-best application area and its post
decision.

The testing of applicability n one case showed that
the justifying RFID investment can be decided mto five
phases (initiation, identification suitable criteria and
application areas, deployment of RFID stakeholder
objectives, decision on where-best potential application
area and post decisions). Each phase has provided
objectives, steps and appropriate techniques and tools
can cover limitation of the previous framework.

The testing of the applicability that 1s represented n
one case study indicated that the comprehensive
framework is applicable to be used by decision makers in
the healthcare sector. Decision maker satisfies used and
he asserted that framework adequate to be employed to
justify RFID technology. The mmportant benefits ganed
from the framework may be summarized as provides
suitable criteria of RFID justification and provides
appropriate techmques and tools in each phase of the
framework.

The framework is also relatively robust after is tested
i two Malaysian and 2 Indonesian hospitals that posed
despite the
application area in each case 1s different. Hence, 4th in

different characteristics best decision
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order to validate the frameworls, the interviewees had also
validated the framework by several specific and general
factors of validation. Generally, respondents believe that
the comprehensive framework 1s adequate to be used to
Justify RFID mvestment.
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