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Abstract Global warming is accelerating as greenhouse gas emissions increase owing to the increase in
population and urbanization rates worldwide. As an alternative to this solution, smart cities are being
promoted. The purpose of this paper is to suggest a plan for developing energy service modules for the
Sejong 5-1 living area, which has been selected as a test-bed for smart cities in Korea. Based on the
smart city plans announced by the government for this study, a survey questionnaire on 12 energy
services was composed by collecting the opinions of experts. The survey was conducted with 1,000
citizens, the degree of necessity of energy service that citizens think of was identified. Principal
Component Analysis and Association Rule Mining were conducted to describe 12 energy service items
in a reduced manner and analyze the correlation and relationship of each energy service. Finally, three
modules were suggested using the analyzed results so that 12 energy services could be implemented in
an efficient platform. These results are expected to contribute to the realization of a smart city to make
them easily accessible for those who want to promote platform services in the energy field and envision
energy service items.

Keywords : Smart City, Energy Service, Principal Component Analysis, Association Rule Mining, Energy
Service Module, Greenhouse gas reduction
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Table 1. Strategy of Smart City

Category Developed Country Developing Country
Private Led Public Led
Subject (Improvement of Life |(Improvement of National
Quality) Competitiveness)
Climate Change Solving the Rapid
Purpose Response, City Urbanization Problem,
Regeneration Economic Development
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Table 2. Strategy and Implementation Plan

Strategy Implement Plan

D Smart Zero-Energy City Implementation
(2 Energy Trade Pilot Project

Energy Efficient
Management &

Operation 3 Energy Prosumer Implementation
D At j
Eco-friendly D Implementation of Renewable Energy 3020
Fner IPlan
Inde engz{em [2 Construction of Solar Energy City
gitY (3 Fuel-Cell Pilot Project

[® Total Energy Operation City Center

(D Expansion of Mobility Charging Infrastructure
[2) Securing Mobility Charging Facilities

Any Time, Any
Where Charging

Construction of
Futuristic
Residential
Environment

(D Construction of Zero Energy Building
(2 Construction of Zero Energy Complex
[® Eco-friendly Food Waste Recycling
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Step 1
Composition of Survey Questions
2O
Step 2
Establishment of Survey Plan
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Step 3
Analysis of Survey Results

2o

Step 4
Service Correlation & Association Analysis

Fig. 1. Process of Study
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Table 3. Design of Survey

Category Respondents
Survey Target Me.n & Women over 19 years of age living in
Sejong City
Survey Method Telephone 'Interwew Survey Using Structured
Questionnaire

Random Sampling Based on Allocation of
Demographic Statistics by Region, Gender
and Age in Sejong City

Total 1,000 Samples

Sampling

Sample Scale

Survey Period |Ist November ~ 14th November in 2019

A2 BFS A 5-1 ABA AvHEAE oy
ok Ao ‘ofuix|e GRo FaHekt A3%
AEIEEA SYAT] Hoke Mo LUEAY of
UA) HZUA Auls fEroleks FAIZ 27 A7
3 3] Fofshe 87 JlE WA Ho)S S
7} goirlmo] Hi=UA wd S XA Figure.
29} o] HF 12) AN 2 THAAHEE 1),

Energy Strategy [ smart city Philosophy | [ compositions of survey Questions

Energy Efficient . ® Electricity Trade Service

Management & Creative |:> @ Heat Trade Service

Operation Opportunities @ Local Currency Transaction
® New Building Policy Information

Eco-friendly Energy |/ 3 ® Energy Efficiency Information
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Any Time, Any 2
Where Charging o
/ ; Get Money Back
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Fig. 2. Categories of Survey based on Korean Smart
City’s Strategy and Philosophy
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Fig 3. Respondent Characteristics
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Fig. 6. Result for Necessity of Heat Trade Service
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Table 5. Association rule

Table 6. Design of Survey

rule | Sup Conf Lift if Then

1 0.306 | 0.636 | 1.252 q7=positive q5=positive

2 0.306 | 0.602 | .1252 q5=positive q7=positive

3 | 0.264 | 0.699 | 1.222 q6=positive q7=positive

4 10264 | 0549 | 1.222 q7=positive qb6=positive

5 0.278 | 0.595 | 1.172 q4=positive g5=positive

6 | 0278 | 0547 | 1.172 q5=positive q4=positive

7 0.268 | 0.559 | 1.163 | ql2=positive q7=positive

8 0.268 | 0.557 | 1.163 q7=positive ql2=positive
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Category

PCA Result Group

Expert Suggestion Group

PC1

[® Heat Trade Service

6 Local Currency
[Transaction

(D DIY Manual

() Participation in Refund
IPolicy

D Electricity Trade Service
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Policy
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® New Building Policy
[nformation

(9 Zero Energy Building
Design

[0 Energy Saving Training

3) Efficiency Monitoring &
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(® New Building Policy
Information

(9 Zero Energy Building
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(D Energy Efficiency
[nformation

(20 Get Money Back
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Table 6. Suggestion from Analysis Result

Platform 1
(Economy
Development)

Platform 2
(Bnergy Trade)

Platform 3
(Bnergy Efficiency)

(D Energy Efficiency
Information
(2 Get Money Back
[® Efficiency

(D Electricity Trade
Service

5 Heat Trade Service]
[6) Local Currency

@ DIY Manual
® New Building
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© Zero Energy . IMonitoring &
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® Job Service [ Participation in [0 Energy Saving
Refund Policy L
[Training
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