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A Study on Introduction of IoT Infrastructure based on BSC and AHP:
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ABSTRACT

The Electronic Shelf Label (ESL) is an alternative to the paper price label attached to
merchandise shelves and is attracting attention as a retail IoT infrastructure that will lead
the innovation of offline retail outlets. In general, when introducing a substitute product,
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the company tends to consider the financial factors such as the efficiency of the investment
cost compared to the existing product or the reduction of the operating cost. However,
considering only financial factors in the decision-making process, it may not properly reflect
the various values associated with corporate strategy and the requirements of stakeholders.
In this study, 8 evaluation items (Investment Cost, Operating Cost, Quality Level, Customer
Management, Job Efficiency, Maintenance, Functional Expandability, and Store Image) based
on BSC’s 4 perspectives (Financial, Customer, Internal Business Process, Learning & Growth),
and using AHP (Analytic Hierarchy Process) to measure the priorities of evaluation items
for domestic small supermarket employees. As a result of the research, priority was given
in order of Customer, Learning & Growth, Internal Business Process, and Financial aspects
among the evaluation items for adopting the price label, and the electronic price label was
supported with higher importance than the paper price label. In contrast to the priorities
of the financial aspects of most prior studies, the items of Learning & growth and customer
perspectives have relatively high priorities. In particular, respondents classified by job group,
The priorities of the 8 evaluation items were different among the groups. These results
are expected to provide implications for both companies (retail outlets) and ESL providers
(manufacturers and service providers) who are considering the introduction of ESL.
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2.2 BSC(Balanced Scorecard)
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(Table 1) Evaluation Items Based on BSC in Preceding Researches

BSC
Authors Subject Refearch
ype FP CP PP GP
Customer Continuous
rembergen inancing ase " cost mgt. satisfaction icient operation rainning
Gremb F C IT t mgt. tisfacts Efficient t t
[4] IT Study  |New project value| Partnership with |IT manpower mgt.| Accumulated
users expertise
. L Direct expenses Strategic value
Kwoﬁﬁt al. IT System Elélgigc‘ﬂ Non-operation Risk mgt. Technical needs Political
Y expenses consideration
- Pofitability Customer expan’sion online rDis’tn‘l‘)ution
Lee et al[13] | Financing Case Practical use o satisfaction anking advancement
IT Study ssets Brandin Production Best product
S stability development
.o Parcel Artificial Price Charge subdivision Speed .
Choi et al[1] : th: Trackin, Stabilit
: Service Method competitiveness Customer mgt. informati%n ¥
Easy to order Sunply capaci
- Office Empirical . - Product diversity change UpPLy: capacl
Kim(9)] Supplies Study Supply price Product quality Efficiency of qﬁ}ggggggt
maintenance
Support level after
.| Empirical Profitability Quality suitability sales Relationship level
Yoon[23] | Automobile Study Low price Period of delivery Quick s C{)plv Solution of conflict
perio
\ s Initial introduction| Quickness of Solution integrity Process
Seo[20] Ssgtlzlm m&%ﬁl cost solution Mgt. & innovativeness
Y Operation expense | Easy of operation Monitoring Service stability
Easy to exchange
Environme | Artificial | Investment cost | Supply flexibility Inform Deyelopers level
Seo[19] : : Sustainable
nt Method | Disposal expense | Scale of market Capacity of rowth
production &
. : . Growth ratio of Capacity of Mgt. | Core technology
EBIT p planning differentiation
Cooperation Ope
e ration capacity | Human resources
So[21] Logistics %&%ﬁl Logistical cost ]I’laa?)llllﬁy Supply chain Delivery info
reputatl()%]l mtegrity network
A Link to strategic
Lee and Choi Conceptual | Process budget Quickness Standardization goals
IT System : : Process
[14] y Paper Process expense | Satisfaction level complexity level Intellectual
prexity property
Growth ratio of : Business model | Responsivity for
Lee[12] e-Commer | Conceptual sales qgsgjgectg&igggit level | i _change
ce Paper | Increase ration of hours Information e-Biz innovation
profit system level mind
Evaluation of :
Ji et all6] Environme | Conceptual | Development cost customer 1r]?f)é§lna£:%($n Inno%(‘gl(g)réelgﬁocess
nt Paper Diposal expense Juzaﬁge},lyme Reuseable facilities development
Ko and Lee Qe Empirical Economic Service Maintenance
[10] M5 1 sty feasibility | Busiess subport | “Syipapiity Technology

Note: FP: Financial Perspective, CP: Customer Perspective, PP: Internal Business Process Perspective,
GP: Learning & Growth Perspective.
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(Table 4) Evaluation Items Based on

BSC
BSC Evaluation Items
P Investment Cost
Operating Expense
P Quality Level
Customer Mgt.
PP Job Efﬁciency
Maintenance
ap Store Image Boosting
Functional Expandability

Note: FP: Financial Perspective, CP: Customer
Perspective, PP: Internal Business
Process Perspective, GP: Learning &
Growth Perspective.
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(Table 5) Demographic Characteristic

Factors
liem ey | O6)
Male 68 59.6
Gender Female 6 | 404
20s 14 12.3
Age 30s 42 36.8
40s 40 35.1
more than 50s 18 158
less than 1Yr. 13 114
1Yr.~3Yrs. 24 21.1
éﬁrvsic‘éf 3Yrs. ~5YTs. 16 | 140
5Yrs.~10Yrs. 38 333
more than 10Yrs.| 23 202
Office Job 10 88
Job Position Manager 23 20.2
Sales&Operator 81 71.0
Task Direct-related &0 70.2
correlation | Indirect-related 34 29.8
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(Table 7) Priority Comparison
(Manager vs Sales/

Operator)
Priority Vector
BSC | Evaluation It
vatation Sems Manager| Sales/OP
P Investment Cost 0.048 0.047
Operating Expense | 0.064 0.059
P Quality Level 0.212 0.222
Customer Mgt. 0.098 0.107
PP Job Efficiency 0.118 0.112
Maintenance 0.131 0.120
Store Image | 5915 | 018
Boosting
GP Functional
unctional
Expandability 0.111 0.116

<Table 7>¢] A7l & 5= %o, A
2 g e 1E-e mf el WA (Store
Image Boosting) @+0] $4% 02182 7}
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