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5G(5MIH): Fifth Generation

AGVAFE&SHA=): Automated Guided Vehicle
AHP(AIZSHE4H): analytic hierarchy process
Al(R15A]5): Artificial Intelligence
AIS(AEFRFE-A1-84]): Auto Identification System
AMP(E/FLEF73A]): Alternative Maritime Power
BFO(A=-3): Bunker Fuel Oil

BMS(HIE| 2]l A AH”D): Battery Management System
COy(0]AFsFetA): Carbon Dioxide

CVMEAR: 7= H): Contingent Valuation Method
DIVA: Dynamic Traffic Volume Information System
BCA(B}EFAI<): Emission Control Area

ECT: Europe Container Terminal

EEA(S-HE34): European Environment Agency
EGR(#17]A=2F4A]): Exhaust Gas Recirculaton
EPIC 2020: Symbiotic bio-Energy Port Integration with Cities by 2020
ESS(lH R AZFA| A-l): Energy Storage System

GPS: Global Positioning System

HFO(Z-3): Heavy Fuel Oil

HPA (@23 g9H5AD: Hamburg Port Authority

ICT(3 E-8417]%): Information and Communication Technology



[EA(EAH A]7]9L): International Energy Agency
[oT(AF=E2IE YD) Internet of Things

LED: Light Emitting Diode

LPIEFASAS): Logistics Performance Index
LQ(¥AAI%): Location Quotient

M2MAFEEAD): Machine to Machine

MDO(AEI)AS): Marine Diesel Oil
MWTPEHAIE A E-2AFH): Marginal Willingness-To-Pay
NGP 2030: Next Generation Port 2030
NLEHZAEY): Nested Logit Model

NMVOC (8]HErA] 3124 3-71513H%): Non-Methane Volatile Organic Compound
NOx(AAAKSHE): Nitrogen Oxide

OSC(H71E19¥F A A]): Organic Solar Cell
PCS(AEHEALA]): Power Conversion System
PM(R|AHA)): Particular Matter

PMS(AZE#E] A AHl): Power Management System
RCIAIHA X% Z|4): Relative Concentration Index
RMGC: Rail-mounted Gantry Crane

RWG: Rotterdam World Gateway
SCR(AEI A Z | S I4A]): Selective Catalytic Reduction
SOx(E4ESHS): Sulfur Oxide

STP(EZ 29} 943): Standard Temperature and Pressure
USN: Ubiquitous Sensor Network

VTMS: Vessel Traffic Management System

WEFAAIBA3EH): World Economic Forum
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EXECUTIVE SUMMARY

A Study on Strategy for the Connected
Development of Smart Ports and Smart
Cities

Eon-Kyung Lee - Ki-Youl Lee - Moo-Hong Kang - Jung-Yong Seo

- Hyo-Jae Kim - Sung-Woo Lee

1. Purpose

» The purpose of this study is to establish the concept of the Korean
Smart Port City in terms of not only increasing the quality of
life of urban residents but also for the sustainable development
of ports, as well as its effects resulting from its construction.
Thereby, this study aims to form a social consensus on the

necessity of the construction and operation of smart port cities.

2. Methodology and Feature

1) Methodology

» A variety of methods were utilized in this study including a

literature review, consultation with experts, statistical analysis,
analysis of an econometric model, simulation analysis and an

analysis of air quality dispersion models. Based on these

xiii



analyses, this study sought to define the concepts and attributes
constituting smart port cities, an analysis of preferences for

smart port cities and the effects of constructing smart port cities.

- To be specific, first of all, the concept and attributes constituting
smart port cities were defined based on the growth theory as
well as a variety of statistical data. Second, preferences and
values surrounding smart port cities were estimated through a
public survey. Third, an analysis based on the simulation model
and air quality dispersion model presented the effects resulting

from the construction of a smart port city.

(Table) Major contents and methods of this study

Category Major content Methodology
Analysis of port city growth

Necessity of . . S .
¥ models and smart technologies ' * Domestic and foreign literature review

e relevant port cities
connected . - : . i
e e Analysis of characteristics = * Domestic and foreign literature review
o [0t (s of port—city connections in ' * Consultation with experts and survey
Korea and overseas to experts in Singapore
T Traffic volume and population of port
Classification of types of =~ Pop P
ort cities cities in Top 20 ports
P RCI (Relative Concentration Index)
The number of workers engaging in
Cormparison of the level of industries of the Korean Standard
Defining p. A N Industrial Classification (2015~2017)
. smartization of port cities | . .
attributes in countries compared
and concepts LQ (Location Quotient) Index
of smart port Global Competitiveness Index, Logistics
cities Performance Index, Container traffic

Extraction of concepts and = volume and the data regarding port
attributes constituting  automation (as of 2018), The result of
smart port cities project-based grouping of Top 6
advanced smart ports
Regression and correlation analysis
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EXECUTIVE SUMMARY

Category Major content Methodology
Awareness on smart port
cities and development | © Public awareness survey
Analysis of | directions of port cities
preferences *Survey on preferences
of smart port | regarding construction attributes ' © AHP analysis on the public
cities and of smart port cities
value Assessment of non-market value
Value assessment per . . .
assessment ) o Conjoint analysis, WTP (willingness
attributes constituting smart “to-pay)
ort cities .
P Logit Model
Effects of improving logistics
efficiency following a plan | ° Literature review and consultation
for collating and integration ' with experts
information between ports ' * Simulation analysis
and cities
Literature review and consultation
with experts
Effects of Effects of smart techno P —
. AlS-based estimation of fuel
constructing = logy-based management .
. consumption
smart port of fine dust ) )
cities Analysis based on an atmospheric
dispersion model (CALPUFF)
Literature review and consultation
. . with experts
Possibility — of  utilizing . p )
) Estimation of production amount of
renewable energy in port N
citios renewable energy (photovoltaic, wind
power, seaweed energy, livestock
manure)
2) Feature

» This study utilized specific data to categorize the types of port

cities and compared the level of smartization, while investigating
the preferences and values of port residents per concept

attributes with the intention to construct the Korean Port City.
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Furthermore, quantitative effects were suggested to form a social
consensus on the construction and operation of a smart port

city where a port is connected to a city.

- This study utilized following data to analyze the impact of fine
dust resulting from ships to port cities that include: i) the 2019
climate data on adjacent areas of Busan City obtained from
Lakes Environmental Software (an area of 100km x 100km) and
ii) the 2019 AIS data on global containerships from IHS Markit.

- The type of port cities was classified based on the data that
include: i) the UN World Population and population statistics
by nation such as Malaysia and Thailand, ii) the 2019 container
throughput data from Alphaliner as well as container throughput
data (2015~2018) from Lloyd's List.

- The level of smartization by port city was compared based on
i) the number of relevant industrial workers by country and
by city from Eurostat (2015~2017) and ii) the National

Establishment Survey data from the Statistics Korea.

- This study extracted the concept attributes of smart port cities
from following data that include i) the Global Competitiveness
Index (2018) of the World Economic Forum (WEF), ii) the
Logistics Performance Index (LPI) of the World Bank (2018) and
iii) container throughput of the world’s top 100 ports (2018) and
iv) the status of terminal automation (2018) from Drewry and

Review of Maritime Transport.
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EXECUTIVE SUMMARY

(Picture) Flow diagram of research process

o + Literature review such as the 4” IT technology
Chap 1. + Review of domestic and foreign
*+ Literature review on smart ports and smart ltes —
* Lteature review on port-cty connections Hersure
|
ChapZ l l
onshi + Analysis of preceding studies
e AL ol Grovth modelof orly Portcy-latdsmrttchnologies < « Reviewof donestie and oeign
external environment lterature
Chap3 Aol ol vl Casestudls andsuveyon || Presenttatusofcomctio o pot cles * Reiewofdomesto and oreign
: Present ;fa(u's irni . Lol ports o + Traffic flow lterature -
characteristics of port-city o o + Environmental *+ Consulation
connections \ | . Em" Wlpollmlon . mwmmm
h 4
| Categorization oftypes of port cities and comparison of * RClanalysis
snartzatoneel S 0
l (Global Competiiveness Index, Logistics Performance ndex,
Container trafic volume, Data regarding port automation
Chap, 2 I = Regression analysis
Concept of ‘Korean + Cortelaon analysis
gmail Port City' and its ¢
levelopment directions S
" rvey
ot Cty e
Value estimation and development directions for + Survey
onstncing o Smat ot iy ) il
v
Effacts of connecting traffic low information in smart — + Simulation analysis
Chap 5. portctles I i
Analysis or eil:jcls for s PRy
connecte managing fine dust n n in smart "
management of smart port cities _ Aosphercdisparsion ode
portcities
Flfctsofeablishing energy grids nsmart port } "
i S mmmmmmm
et Establishing an integrated operational system of smart port cities [
fes e
Conclusion and policy - Promoting the dghalindustry for bullding smart port ites

+ Workshop with policy consumers
€= . Consutatin i apots

L

suggestions

Preparing aws/systems and implementation strtegles for constructingloperating smart port clies

Source: Prepared by the author

3. Results

1) Summary

» According to the result of comparing and assessing the levels
of smartization in domestic and foreign port cities based on
annual data, Korean port cities possess a high concentration
level of port industries but fall behind in terms of development

of smart-related industries.

XVii
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- In Korea's major port cities, the LQ Index of the port industry, which
is an indicator of quantifying how “concentrated” industry is in a
region, was greater than 1, representing an advanced level of
development. When smart-related industries are included, however,

the index was less than 1, representing a lack of smartization.

- On the other hand, cities including Hamburg, Rotterdam and
Antwerp who have been driving the smartization of ports and cities

in Europe possess highly developed smart port industries as well.

(Figure) Comparison of smartization index of port cities (LQ Index)

5.0 I PortIndustry Il Smart Port Industry
S s
4.0

3.5

N
@
3

2.072.

°
S

£

Rotterdam  Hamburg  Antwerp  Barcelona Valencia  Algeciras  Piraeus Genoa Busan Incheon (GJ,:::;;:,‘,Q)
Source: Prepared by the author

» Smart port cities promote the continued economic development
of a city by improving the efficiency of connectivity between
port cities. With this in mind, this study utilized a correlation
analysis on relevant factors (15 factors in 46 countries), while
extracting components consisting smart port cities by

connecting tasks of smart ports (12 middle classifications).

xViii
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(Table) Components of smart port cities

Components of smart

Category Components of smart ports ot e e
4 Keywords_ _of smart 12 Tasks Result of cor_relatlon
port cities analysis
. Smart educati .
Secure and humanity mart education Skill
Smart safety

port city Innovation Capability

Smart security
Sustainability

Amenity port city Smart energy

Fine dust management

Institutions
Financial System

Smart infrastructure

Fully connected & Al terminals ICT Adoption
autonomous port city  * Telecommunication Infrastructure
Platform

Smart resource management

Traffic flow control Product Market

Efficient port city

Source: Prepared by the author

» The result of the survey targeting port residents in 500
households shows that they have a low level of awareness (29.8%)
on smart ports. Respondents stated that they would prefer ports
and cities be developed separately as green belts under the
current environment of ports. When a smart port city is created,
however, the majority of respondents said that they wish to
reside in a port city, expecting mutual development through the

connections of ports and cities.

» The study conducted a conjoint analysis, estimating householder’s
(in 7,498,574 households) willingness-to-pay (WTP) for the
construction of Korea's port cities. The result showed that it
possesses approximately 90.958 billion won of non-market

value.
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- According to the result of an AHP analysis, preferences of
householders include, in order of most desired, safe and
human-driven port cities, clean and sustainable port cities, fully
connected and autonomous port cities and efficient port cities.
When WTP is taken into consideration, householders prefer
mutual development as an efficient port city rather than

promoting a clean environment.

- Residents of port cities estimated that the construction of safe
and human-oriented port cities provides an annual value worth
of 4,673 KRW per household, while efficient port cities offer
2,852 KRW, clean and sustainable port cities provides 2,688
KRW and fully connected and autonomous port cities bear an
annual value of 1,917 KRW.

2) Policy suggestions and relevant activities

» This study proposes establishing a Plan for the Construction

of an Integrated Operational System for Smart Port Cities' to
solve inefficiencies surrounding the connection between ports
and cities such as transportation flow and environmental

information

- To further grow port economic zones and develop urban
economies, it is necessary to establish and implement plans from
the perspective of port cities. This requires @ setting policy
targets for smart port cities and establishing a multi-
departmental cooperation system as well as @ building an
integrated operational platform for monitoring information

related to port-city transportation, the environment, and energy
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supply and demand.

» In addition, it is necessary to develop the ‘Strategy to Promote
the Digital Industry for the Construction of Smart Port Cities’
to boost the digital capacity of port cities in Korea in which

smart-related industries have not yet been developed.

- For this purpose, the following measures are necessary; 3
forming a cluster of digital startups relevant to smart ports, @
attracting technological companies related to smart ports and
easing entrance barriers, and (3 measures to promote equipment

and software companies for smart port cities

» An effective construction, management, operation and industrial
promotion of smart port cities in the form of green field and
brown field require the ‘preparation of laws, system and
implementation measures for the construction and support of

smart port cites.’

- To achieve this, the following measures are necessary; © after
securing financial resources (restitution of development gain,
financial investment by the central and local governments, SPC
driven by private companies etc.) for the construction and
operation of smart port cities, @ implementing pilot projects,
creating consensus for the construction of a smart port city
and encouraging its promotion and @ setting up a legal and
institutional support system for the creation of a smart port city

within the Smart City Act.
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{Picture) Performance timing and relevance diagram of policy suggestions

Planning, Development and Construction
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¥
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Establshing

forthe constructionofa
smart portcity
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Source: Prepared by the author

3) Expected benefits including policy contribution

» Construction and operation of smart port cities will improve the

logistics movement by collating information between ports and

cities, accelerate processing speed by applying smart logistics

technologies, and enhancing efficiency with an integration plan

for port city establishment.

- According to the results of a simulation-based analysis, sharing

truck information between cities and ports is expected to reduce

traffic jams by 25%, while the application of smart technologies

to port gates will improve traffic congestion by 44% by increasing

the passage speeds of trucks. In addition, expanding port

entrance lanes in accordance with integration plans of port cities
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is expected to reduce traffic jams by 90%.

- If infrastructure connecting ports and cities is established and

AYVINNNS

integrated control of traffic flow is operated, problems
surrounding traffic congestion in and around port cities will be
resolved, resulting in the realization of fully connected,
autonomous and efficient port cities
{Picture) Comparison of truck waiting time depending on sharing of
port—city information
Not-Sharing Port-City Information Sharing Port=City Information

m Number of trucks on standby m Number of trucks on standby

g 3 8 &§ ¥ 8 8 g i 38 g
g & 8 8 8 8 8 8 8 8 g
§ & 8 & 8 8 8 8 8 8

.
8

Source: Prepared by the author

00000z
o000zzZ
000000'

» Joint management of emissions from ships by both ports and

cities is expected to result in improved quality of air in port
cities, which will allow port cites to become not only safe and

human-oriented cities but also clean and sustainable ones.

- According to the result of an atmospheric dispersion analysis,
air pollution of port cities has been improved by 33% on average
following the installation of AMP via monitoring per eco-friendly

policies.

- Therefore, if relevant parties establish a plan for improving the
air quality of port cities and developing data-based management
systems, it will contribute to realizing smart port cities desired

by port residents while serving for the next generation.
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(Picture) Before/After the integrated management of port—city fine dust

Air quality of Busan port Before AMP_ Air quality of Busan port After AMP
installation installation

Sourcé: Prepared by the author

» This study proposes the establishment of renewable energy-
based smart grid systems in port cities which can be
cost-effective while reducing carbon emissions. This suggestion,
if adopted, is expected to allow port cities to become clean and

sustainable.

- Strategies to supply energy to smart port cities include finding
an efficient method for supplying renewable energy which has
been evaluated as having unstable baseloads (differences in
duration of sunshine, differences in wind power etc.), hence,

leading to a reduction in the consumption of fossil fuels.

- This study estimated the amount of electricity available for
production in Korea by asking experts in different fields of
renewable energy. According to the result, wind power has the
potential to supply enough energy to 3,164 households,
photovoltaic energy may provide enough for 64 households,
livestock manure can provide enough energy for half (1/2) a

household, while seaweed can provide enough for one-tenth

(1/10) of a household.
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EXECUTIVE SUMMARY

(Picture) Process chart of seaweed and manure energy production

Seaweed

Biogas

Manure

s lectricity to Grid

Turbine )
generator |

Livestock manur

Source: Prepared by the author

» On the basis of fully connected and autonomous infrastructures,
the construction of smart port cities will bring about safe and
human-oriented port cities. Furthermore, it will contribute to
clean and sustainable development as well as mutual growth

between ports and cities by improving the efficiency.

- The construction and operation of smart port cities is highly
relevant to the Digital New Deal and the Green New Deal of
the comprehensive plan of ‘Korean New Deal’ (July 14th, 2020)

- In particular, it is highly related the following projects in SOC
digitization of the Digital New Deal; construction of a digital

management system for core infrastructures (port digital
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platform) and construction of spatial digital innovation between
cities and industrial complex (trial smart city and integrated
platform) and smart logistics systems (smart joint logistics center,

ports-integrated blockchain platform).

- In addition, it is highly relevant to ‘restoring the green ecosystem
of lands, oceans and cities' from ‘changing urban, spatial and

living infrastructures green’ of the Green New Deal.

{Picture) Concept diagram of ‘Korean Smart Port City’
(current port city — smart port city)

Korean Smart Port City

Safe and human-driven port city Amenity port city Efficient port city.

Perfect match with
customer's needs

°:°e°o:° & '(B‘.'s g % .

- ‘Smart industrial
W Port industry complex
(data center)
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pfoyblam Le A i goquipmlm foparand i human resources gioionfegd 17t senvice
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|/ xxvi



M1y ME

HhE g+el 328 # =X

1. g+19] HiE H QY

HA S F8 HEASL it A4S AA = o] 24 -8 E 9l
OECD #tmo Waw I37F B2 d=Aof &5 A9 Ivhsol
A8 Aom, E3] ofAlo} A HoA 11 EFJo] FEZX|IL D
o]e} Zo] sfetell A5t SAF nG Y FAA ITE e ZAE
Al (port city)2tl 24},

il
2
ok

skt SAE A 27l0ls Fao] EA0] 2HAQ a4
SstuA T4 WSk, YuEEgo] Z/RIOEA YU B <
2ol A Ago] AFFORA FUTA7} SgHAt. Ju
Aoz Qg FurTe S A Al AT A 9e] At Aol

>~
1o

1) OECD(2013), p. 9.




o)l X1 o) dste] 7I& Tkl sl AHetHA eIt =

A7} gelsjol s, PekeAle] BA7|s0] w B 8

gk 7]50] AFRMAH Fguto] g Hwaterfron) 282 =AY S

A guke AW AN mAR s Ho] kol

S FUEAl= A} T S0l whet Al Rt A, gt
=

WA S, SEErie s EAAA, AN 5 Ul K fgow

l‘_>.i

|

HetE|o] It
(B 1-1) SUSSZ/ATS 00| [ME SDUTA| WU
T EAI‘P_I-TL Az EA|°I-_,L §
SHOFE2XE=2F AKX
on_rﬁoo (==} (AI]}EEOI‘) ( @.)
siotogarora | oS Hwsterfront) EATNY AR t%Fg} = Xy7He
crEee s (LE|Z0(Baltimore)2!) (2HQ (Bilbao)3})

Xt=: OECD(2013), “The competitiveness of Global Port-Cities: Synthesis Report”, p. 16
ISP RS

A A gk AR ol ol A3l

~ rlr o
ol
Jo
N
39,

o
N
Dl
rir
[>
[
il
2
oz
e
)
ol
)
52
=

N2
o
D
[-'O
e A0
o
4
=
-
H_d

2
=)
> &
N
1B
rE
;o%
Fi
1o
fr Az rn
i
o o
i
o,
s
oo
£Q,
o,
i
9,
to
=
Logy-
N,
rir




M1y ME

sto] o udtol= St FHEF /7] "2l AR e

FUEAE Aolle R71A017] dio] FH 2H Halo] FF=
Il A-Zsfopdt AohgE 4= Qlet 20169 1¥ thEA I (World
A& (Forth Industrial Revolution)®]

= o7t AFHE o|F, Fut, TAIE HES A A 10T, HH
olf, ZTE AFT, Al EX 59 HAE 4l7|eo] JEFHIL A
I, 2199 JFor BH fAdste] Fa4d0] AF3tEal 9l
o} 43 AQEY 71&9 SA F2UH99 AL Ao

a2l gHl, FUEAY &SAY A8A 9EL o= B4, 2T,

s
E] AAEI(PCS: Port Community
System)& T=45to] 3T 3]9] M3} 19 79 oA w59 &

TR FEAFE tiF S48 A%t oF 29 45007 =29 F7Ht

4) 0]214 2/(2019.11), p. 6; =22 Gardeilchik(2019.9), p. 16.



ool‘

M-UEEF JES AAR 52 1s S 5HAAARI(DIVA: Dynamic
Information on traffic Volumes in the Area of the port)& =<5}
Q- oJH] 75% U WEAAS 15% TFAAFHTES) E3F AU}
22 1 S7ske 20 dissta, hdA, aedd, Asst
ks B1E Aed U2 MYt ok vl= LA/LBY X
3 71 =8 oyt Huld S d=E Al=HlE(Zero-
Emission) 5= 2735171 sl A ude] &d A-5317|&, At
EV&E Tota ot B3 I2UH9=2 QIS A7E-bHo] tigt 9
97 9T 5 9L H45 50 AS/I5AT S
4. g2lo] o B2 Hol=grt. ol et Yol
o g AnEYTS] F2H AAFRE 20199 179 &
49 539 FER Agd 5% 594 Aer AYH

£
i

feigs!
’

¢

ke

Mo

[

i
fijr

rlk

ke

1o
o flo

2 a%
i
it

4 0

2 N

R i}

B oE 2

N ol
e

Kl
39,
T

SANE Bl 22 wA] Aele] BRHY FEE sto]
ICT 5 43 A1 W 7148 wAZTo] 483 A2e A meel

ATHEAE BAE $9D 0% E*]ﬁ]-@’—‘i =9 Oﬂﬁ sotEA
A

Aot= BAE sfEdst7] gt Fol¥YE(New Urbanism)T} A *7}
= A APFEA(Smart growth) 7HdollA &3 ol
HUSI ATtEGALL TAFZto| 7|&RES 5o 2ASHET 4

5) 0|4 2/(2017. 12), p. 3.
6) 0|21 2/(2019. 12), p. 52.
7) Vanolo(2014), pp. 887-888 7|2t XX} KA.

4



M1y ME

5 GelEE ohet 24717 FEEE AR Yk

FUEAL shte] §7171017] o] Pt £A7F BAR 23
ol o H3 g BAsto] AA Feistel BYA o WA o}
itk = gut £A7E 28484 2R QAL G, A
Eeso] AR £YsH Aol ofet FEA BHA F 7%
2 Z318A SUHE Ao] Wasteh ST of4 St g
whn £A0) BRI 2ot A, BAAS 25 Aol
A e otk ol Qlste] st £A9) 27 Al HagA
ol WAL AT, B FHNME Fto] EAl] mAE FF, A
Q1 $4 Fo] FEsto] i nhzio] nlFsiet.

shHl 4% Y )4 S TGO R0 % A
A3 B AntEGE, AutEAE Aol F840] FYEL 9
o). e FREAF st SAANelE Baa guka w4
g Belsto] AntED} ARl AT Y. = Y, ygwE, 4

o 2e] B, YgAE, YrluE 5o o) H=FuEL Fut
Fuls o

o
A T B WA A $UT Bk opje} Be} UL
S g8 43 AUEY 7SR ARt Yt oS W g
5




Ed A Q= A 1087H2009~20194) ABH 0.41% 27}
SF B FARA] QltE= AWt 0.37% AT ESE AT 1097 A
9] 1SS 4.9%p(10.6%(2009E)—~15.5%(20194)) <=7t vhd

Q.
BAA = 7.4%p(10.8%(2009¥)—~18.2%(20199)) A5t
olggt BAE 2517 YallA= It EAZF AASEE ol
1S HES £ 2 HAsHs SV 2 AnfEAR
T AzEE "art ot SA0 TAA G} FutA g H

23}, FIHF} AYEF Y] wEd A4, I =4 AAE
= 7

il

N
i)

=S|

| AgH oz A8 9 A4S 25K Hol ol
2 gesti Zo| Wasihs FAWS olZoly] s 2
o £ d7E was

8) KOSIS(ZA: 2020. 11. 29)

6



o
=
e}
7t

A

L
=

[e)

A
s
7171A]

7Fs

=
Aoltt.

=

A1
=
ES

1=

A, 42+ 4+

K

o

[e)
A (Bfficiency),

1
[e]

AA]
_]

= A
JHEA] A
oA =87}
AA
8

=S

[}

o]7

kel

e
T A19] 7]

=
=
(o]

=

1gs!
1

T

[}

of| A
A A (Amenity), X<47FsA(Sustainability)

E"V

=

=
. 7AH o

b 7
o} A,

]_

R84

15

hS4

14 2 ofuiA]

°

°

o} ooz
17} 25 FEE ohe} AntET

]_
Rt AUTEAIE7E 29157

4
b

=
=

st

o
=
o

o

3wy

AA]

A9 oA A] T Rt

A i

2 =
= ©

1t
A

&
o]

13

J-u
o)

kel

A U]—E

— —

312 7Fsde AA

]

goly &

gl

1

}.

=

=)
o
=

°

oj



HRE GRHEA A WA RS TSI A4gol s 2R X
2 PUEAE GFl] FUEAY AvtES} JES v BIHE
A&7 AnkE FREAR o] SIS B

%, St

2% 840152 Hosith Itk FUS oz o AntE ¢
WEA ATE $AS B9 429 AntE PuEAe] Adue of
et Aol ok 74X moiet WA ware AN Alsdel A
Pyt £A7E Bl o BTl 2gHYS o) aRE ¥
437 915 ARAA el olfo] HE EALE 55 5 284 )
A, e A4 P GBS ger o BAR B3t e
A9 BLHO|T A&7 AL 93t ouIx| Teluere AT
o} ohAE Aol A&AHsT Y AntE REAR W)
7] 918 8 AEA 0 s@sfor she FAere £Eh Bt A
Y Y Tiehe A 9fs AEF AREG okl FA Y

>
e
ot
wa
i)
Hu
-
o
ol
%
ON
_[)4
Hu)
o
filo
)
>~
ol
O

294t 9(2016), ©1A47 1(2017), Accenture(2017), McKinsey(2018),
Deloitte(2020), McKinsey(2020), Gaspare(2020), Radu(2020)= 44}



M1y ME

X %0
£
oy
o
=
@
o
o0
)

>,
fru
2
)
)
rr
H
ne ©
il
Y
>,
22
By
—
(0]
()
(8)
(@]
(@]
»®
(W)
(@]
(@]
2
fr
[¢]
i)
>
i)
1o
o
o

EAE AYE ESHe WAE AHSIL, sRague] A2} H

71&Att. Ducruet and Lee(20006), Jianke(2020)= FtT=A|9] &qt
55 AT vHF HSE 7|Hto R YJUEAIE FFfoto] AR



AT

re rx M
- 02 fo

oinex ot FQ ST
AT AR AAS AL AT L ZFERA AR} LA A EREF
S2MQ N3} ok oL T HRI HRZAL B HE
HTRHAT) : 0|21 21(2017) - M2} HayolagDy ©AXHUEHST 7|S2 gt g
HTBE : 43} ARSI AT « AHP 249 e
xBI5H 5128 ANEREZS X ADPESHDH CHH| R2|Lt2t &
Olat, MEIBL ChH| 22|12t U E 24
ol goten +& 24 Y 2HA AR LI ALCH L
mjetsto] 012 shasty| Qlsh @ =25 AN 24
Moz FXIsHoF dHe h2t A} LIS ALY YER
HE HA| =gt et

4E 3 AR
DRI RIARE AIQIBIRIO] S - RS SHEN  + HARH ARISIRO] A7}
1 FoHaieel 2 o AT ARSIR 3 A FRtO] U
SITR(AE) : HA 2(2017) Y 2oy Tt Pheet A2 95t 52 ol
I [ AR} MRS 0|2 K - MY ERINY B4« ZIHY 2S I3 HA
CH= R2fo2 0f3ate, 2210
oI0t2 SHASt= St= 4Kt 4
A HAS B S BHR
243
K| H: Smart Cities: digital SIRTAL L BN 507K EEA| CHAF HOE SUAFH O],
solutions for a more livable future D|E] oK, 2, X27],
HAAXHHALE): McKinsey(2018) Mg 2 =H, ARUE|
TS Gl0JE| X O 7% St 2EH AOEEA 1S
2 7|02 ADIEEA|S] AD} eAorE
E3} H31E ZA}
K| 5G smart cities whitepaper © S ZRAL 2 24 MES AICHS] ADFEEA| 71
AR E): Deloitte(2020) ADIEZA|OIA 5G REXHE
A= 5G Ao e 2y 5G 7|8t ADIEAE| 715
2E|, BAAHO], HIZE, Al 22 G A REWE SE, ¥4
of ot 24 R ELEEE
2tX|H: Connected World SRR Y MEXRAL  OX|E AHA Q| H5t
HAAXHELE): McKinsey(2020) DEIB|E| AMENH| S}
HPSH: 56 S0 [ 2 BAAofo| et
2B, HAH O, X, A0 22 Mz Z0F Hat
ol F &4 20 35Y2| H3t




M1y ME

AL

re rx -
- 02 o

enmy
A|H: Understanding sensor
cities: Insights from technology
giant company driven smart
urbanism practices
Xt Gaspare D'Amico et al.
(2020)
A=A Huawei, Cisco, Google,
Ericsson, D0 HEAZE AL HiH}
ADEAE| IZH|E 7|HE A9
2A0tES} A X7 s LKA
2tA|H: Disruptive Technologies
in Smart Cities: A Survey on
Current Trends and Challenges
ALK} Laura—Diana Radu (2020)
ATLZE: ADLELA| JHLO| At
EH= s 87 2A

1R - Connected Ports Driving
Future Trade
HALXHAE) : accenture & SIPG
(2016)
GITEX : |oT, E2, 2%, 3D
D2E, Bh oy S @ OXIE
7|=0| M= 0ol MetA gt
Sk Al
tHIE - AOEA|E] R0 M2
TEA et ¢t
ATXHHET) : O|ZE 2/(2018)
A=A T AIZH s Sl
0| AAMY] ZHEO|2F= ADIE
A

B oo

r

ofs17| i3t 27HER Ol oigt
A
=1}

AN
™
AO
ra:
l
[

o
fin}
m
AT

J
1

Importance-Perform

ance Analysis) 24

ELH-‘ZI TATAL
SUHOIE 4™ 75

ADIEZAI9 SHEQI0], AT
ER0| Tt & 2 7|5 ZA

ADHETA| JHLO|IA 0T, G|
OlE, Al, S2H|QI M8 S5t

aloto] Bigt

0j2} 212 S0t

Hoo|e Mg 2ME

S0t MEAS 9J3t HAHIO!

ADIEAIE] STHZ 2 74
QA
2UH| ADIEAE] H

ADIEAJE| 98 S

yo 2
Hr re
Jz olor

QS ADIEAE| T2 HA|

0>| ok

49 AlL2lQ 2
% 20l 48 5
ADIEAE] 132
7MY M

11



41
A

AT=H
MG EAZEEE flot Yt
A R At
ATAKAD) | G- FAHH(2013)
ATSH | TSH YAO B
SAHLAIYE ez =
AIRHA 3L A E SRR T
Y MY
SOEA

tR||H: Cities and Ports: Concepts
and issues

GITLRHAE): Brian S. Hoyle (1998)
SN S| HAIEZ Hinterface)

=
g R EHHASE 23

A|H: Spatial globalization in
Asia—Pacific hub port cities: A
comparison of Hong Kong and
Singapore

HAAXHHE): Sung-Woo Lee
and Cesar Ducruet(2009)
=X OfA|O} 5{E&Ttel 7+
GETA XO| HIA|

THH|H: A tale of Asia’s world
ports: The spatial evolution in
global hub port cities
HARXHHE): Sung-Woo Lee
et al.(2008)

FH: 83, Y7IE=9| OfA[OF
S F0], MREQ Tt
L HAQ XO0|1E &4

IRE: Foreland-besed regionalization:
integrating intermediate hubs
with port hinterlands
HTRHHE): Jean—-Paul Rodrigue,
Theo notteboom(2010)

=X EHSO 2 o U EHHA|
£ d%ot7| ol 2Kt
2 e

LRIH: Governing the European
port-city interface: institutional
impacts on spatial projects
between city and port

T

o2l =T At 24

Ao
L
B
>

e
=

H1 o2 MD
Jz e

[
>
rE
r
i)
oz

ZEZA
AR ZEAL

72 A7UE

=L STUXS EARY =
A

Cityport 74 AN

Port-city interface H2|
SIOHEA| AT E 5E HO|
SO A| Ry A5t

N

AEZLN| BYS &85
n2 239 oAl Ht
H|11(1993~2004)

Port-city interface®| t3}
H|Z

FHEEMASRE 7|0z
OFAJOF SfEIEIRIT 20], MRE
gotol 4% e X0| 24

=
L
[

Rimmer7t H|Qtot &H D
g SEHAYE SEYC =9
Mg dEoHK| &S XN
0, Hub & SpokeZt A 7}
5H319tX|212KRegionalization)

oH
HAS =t

18

o
)

or ot

I

sw2g 2HE2Y, b
2L, OI2AIR EBtA
4OB got B2t Iy
2349} Z{HHA 70| £

i
Ot L3 ux

F

1z

12



M1y ME

AL

20

enmy
HPXHHE): Tom A. Daamen,
Isabelle Vries(2013)
=4 fE YUUZAE A
2 7|2 AHHHAA T2HE F
HIY o1
IHH|H: Frontline soldiers of
globalisation: port-city evolution
and regional competition
HAAXKHHE): Ducruet and Lee
(2006)
SH:RCIE 0|25 SUZA| R

ez
ociT'__'l'r

IEYH: Dynamic measurements
and mechanisms of coastal port-
city relationships based on the
DCI model: empirical evidence
from China

HAZXHSE): Jianke Guo et al.
(2020)

SA:SPIEAIE 2AM0 S
HSEX2(DCI) WS FQtst
nHs

K| H: The role of ports in the
economic development of port
cities: Panel evidence from China.
HAAXHHE): Long-ze Cong et.
al(2020)

A=A YT O] BRIK|ELE

US S| A ZAL2H

o

H|H: Socio-ecological transitions
toward low-carbon port cities:
trends, changes and adaptation
processes in Asia and Europe
HATAHHE): Nocolas Mat et
al.(2016)

GITEN: OI2A0|R-EA, Y
B SME AHZEAE 7|Eez
Al £ ZA

Mo

o

ML B P
>~

1z

A

=]
@)

1z

o260y 24

ARIZAL

RCIE 018310 1970~2005
kS 65371 STU=AOf
S S I =8 7

SX5HA 235}

P2 N

F=0| NS EFH, O
S9| HIOIHE 7HX|2L &t
TA| St 2AE RCl(relative
concentralisation  index)2t
DCl(dynamic concentralisation
index)2 O[5l FTH=AIS
SRS, EAISY, SN
OH S M 7K 2 27

2000~2016H7t == 1671 &
oS NOR HUSSY,
GDP, AN, 2IPH|
SOl TiSt 2 E0]Ef 24
eI ST GOPS ¥o
At L, ADjEIHR L S
o 27

eI ST} 2RI ol
27| Tt

AlZte] S0 ME SUEA|
o 25T HEEE 245t
[=x]
=

INEHPRIN RS

13



2. 7|1 g+t xfEg

2 A7t 7|E A7 APEA2 2A Al ZHA]olH. AA|, & A
£ ANEY]E Ao wE PRI #st E 2 Wkl disf 7
A 7€ AAE2 ATEIE 5 A8de W AvtEYEL &
TFEAE, 7]e EFEO] Hie @FRARE Ve R HETES W
QoAU A IF 52 AABHL A 24, 2 dTe 71 A
o} Zo] RCI 24&7 ofyzt 1Q A, EF4TAT 5= 7INez
AUtE PRIEAIE YT 845 st dERARE 74

02 =Y AVE FRtAlo] tigt Aok AR AAIRH. ol
Al 71E e IUEAIE Ded] FEEEH AHRCL DC)
Aol aF Al

M)
o
rl:l
H
S~
1o
(M g
oX,
o
e
=i
ol
fr

, B g FUEA] T ofFo) e I
Al FEF SF Heh AL V]9 Ak ¥ A
A= A4t st AVAAAEE A= Aol

E 1-3) 7|Z 74| X8y

HHATeto| XHEY

=

T CEEL o1ty 79 ei7llg
TN ADIEPRIT AT} - ALUS| SHEA - FOIT}HEIEAIS 2
Eol el W ot T - HEbaRsel | AREd W
CPR(EE) 0101Z000) - OISRY RSl ADEZRADE

2 OMSEADIE SOIGA| - MEEMAHP, | AlE| 2E 88 2 2K

07 o\g HY Y BBY A RIS BM'S) - BRE AN HoiwA |
223, 358 2 2 of Aol e o W et
XS S5t ADIE 3 - INBSAT - ADIE HoimAl DY
oAl 320! HIA 2 57 24

Rtz KA

14



M1y ME

H3E A+ YHE

2 Aol E FA] A T e, AvtE PREA] £
AHaA 9 QY Aol AnE ulrA] ALy B AulE by

A P G B4 g6 BARA, T AR AR, YRR,
EARY, ARAALY B4, ARl B4, U1 £ 52

A, S o W) 1o n}%}ﬂ SLERESE

ERE R R 3]
Aol FYsol QA ot 7FEE AR AERA A BA AE
7 AER L HEZAS B 42E YA

£, 2vkE FREA THEH 2L AL G 9stel
BHEAEE RFIALE, o2 Aslel A4k 5UH015-2019%) ]
A BLEES 49 W1 kel B8 LAY GeEA L7

HEAE PRI fRg A ASEE SAESARE
(Standard Industrial Classification) 7|& I-8d|°o|EE 7[R 1L ?JX]

A4(LQ: Location QuotientyE AlAtote] E4-& ottt gHH A9

_4

e

15



200 e 71E0E A ARACIA s EEAAER 187
oJHE $AMOL, B AHER, DL ) AP 27 159 4
5% J120% 1gdolHE £UWL, teo HES Bt 18

olHL 9ot £ GHOEE A 7EoR WESHA %

g

th olo] 7 YREAIS 230 TARZAYES A% 18]
g S40] 7Fsska AxbE dolgst BE Ut YuEAlel 34
(2015~2017¢1) At=2E AFC 2 LQ A4S +3c}. 18 9 =+
9 A, B8 AR dehls A5 FAAYAS, B84
S22, A7 1000 Fte] e Mg—w 3 453 £ ol 5

P

B7HE 918 Selitet

i A
, A, B, =4k, BEY-FRA o) AFshe Fete

i)
H

El
s
T:
L
=
N
N
Flllﬂl
o

)
3
5

16



M

A

A1

LA BHY =249

| #J5ll ZHE AJEF o] A(Plant Simulation)

=

2 A Z-(without)

1=
pLa

Tk

of

a1

=
To°

et

SHA A?

ol 21t

2 7143

Hlo

A5 A E A AH-I(AIS: Auto Identification System)2

UINREA] B ETEE

A5tz A7|AH8 ol

A=

THEA 9] A=

ki

o] zmte

0|85

o

= O
=

A 6o AE7HAR, PA, EA]

e

-

A", AutEAH,

33 4 vl

o]z
=

A A

Ql

k.

Al

L?_

i1 8=

Xe]

g AaES 5

17



= z2 AL o1
STl HEDY 24 g
SIBITA O Al B ADIET|S 24

U2 A=A HA EH 24

F(2015~20194)
RCI(Relative Concentration Index)

Kl
ALIE H WA=l BEMAET SAAL
SiorEA| SO A|Q] ADIES} AF HIW  £(2015~20174)
MM gl LQ(Location Quotient) X|4=
hE He /184X e, 2REsSKE, U

HOILSEY, AS3 0f HOle
ADIE SOIEAI NG S 25 (201848 71), 67} A1E) ADIERIR!
o n2ME Il 15 AN
Si7He, TR
AOIESH}E O = dl sto
et a kB S NPECESY
AOIE
R
REEFY
%I B2t - At
|

O AHP 24
HIARZ IR SR EAL
F{XRO|E EXM

— _— = 71
HUANZS 24
SO TAQ] HEODY U S5 - RHTA Y M K2
HE M2 SRE2N M 2T - AIZ20| 24

EOIZAL A BRI AE

AOIE
aory | AOIE IMEIXI B2 BT - AIS 7l HEARE 2
i Ch7 241 EAY(CALPUFP)
-5 g4t
2RI U MR} A2

St

ro

Al MIZHHOIAX] 2E 7t

o
=
o

0x
r

PSR INESTY
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H1g M2

9 A Y 52 95 FALGAA, AntE FuEA] B AE,
QA 52 FAE AYZYLE TF, ATLE FREA O] AHARY
9 A 2202 gt WAE ALY 5O FAAAL AT}
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Qg i1-1) gl S8

- ARIRING Tlg § 2l B T4
« ADPEGIOIZ A0} AJE| 2 B A {39 ek
< BIHE MO 2R B A}
| !
FEtEA] B dETEy
WU HHDY prr iy Ll 2ol BN
Wi+ ﬂgﬁiﬁr gu=A Ay : ;gﬁggi’*
M o2 = -2 B8 - :
ﬁﬁ%ﬂ;qliﬁ Bune g % - -1 + H7HEE HE}
- e HE
¥
otz s REeR 9 « RCI B4
ADIES 3 H|R - LOX|5= 24
l RITEUL G, BRYRX R,
HEO RS, TEE 4018 HO[E]
- Bl 3y
43 ADIE HRlEA Y A AE ———————— &
2y - Ak Y
wote | J,
- sRgrolEgEy | - ez
MEE 2y - AHPEA
- {EEA
34 A01E gHRiTA 2y
e 3 e - tizoce
Y
ADIE $OIEA DREE . M0
e S - Aol B
58,
ADJE HotzA| ADIE $IPHE 4] 0BT
oiz) &} 2] w7 J- - [B7| &t
ADNE §RHEA =
iR nele AaRa J it
ADPE SONCA| RS HA & ]
- o}
ADIE $OIEA 2&F 98 CIXIE 4 84 ﬂi:*ma
« HE?
AOLE HOteA| RS2 XIRE 78 W/ T U STIehOR

INEEHPRIN RN
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M2 Tt SAlS) 2 3 Qe Hat

LR

P Al (port city)= GAFHOZ Futo 2 ols] FAH TAZ F
2 ZA7F gutof] gEsheE wY FA9 TAE A9
Al AR digt ZHzxo] dFE JH9 AITS yAe=R

o
Bird(1963)9] 69 P4 D (Anyport Modelelt}. ggto] vhg
o] zre. oA BR(1THA)s 7|4 sl HE7} S EA)E
o}, 3dA A= S Hall =3 (dock)7F AFEEIT B HE A
og FH} 4ehAdE 3 Abgol H W&}ﬂ“’ SHANE

ol
otk

4419 AAo] AR, nhAe B AE HERES| 2 9
2 97 Agasle] A FeH S HHFhI0

9) AEM 2(2014), p. 34.
10) 212 & p. 55; Daamen(2007), p. 3.
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(a& 2-1) Bird2| 2HIHE H(Anyport Model)

Setting Expansion Specialization

]
1
i ilites | e Rail .
@ Downtown [ Terminal fmlm.es- - Water depth ai B Reconversion
Urban expansion Port-related activities | — Highway

Xt=: Norcliffe, Bassett, and Hoare(1996), p. 126; Port Economics,
https://porteconomicsmanagement.org/?page_id=916(ZA4!: 2020. 8. 10)

Rimmer(1967)= 258 wAHES o2 sk=s 371 HieA
o] WY o] g 5HA S AR 194 T4
o] AbAf(scattered ports) FEROIA] 2T Al(penetration lines and
port piracy)= W&go] AAE FirEo] Aok TAlol, 3
(interconnection and concentration= &2 E5E< HR/3
o] H& A HS5H =Hol A2 AA7L o]FolZH. 4gA =t &
TS S0 =2 AF3Hcentralization)¥] 1, 587(deconcentration and
decentralization)= @} sHAFTES] FHio] AL v+
A Q1 AA == LSl FAHHEHD

= =
ool"ﬂ"é‘

11) Rimmer(2007), p. 77; 014<2(2006), pp. 38-39 7|8 KA} 45

22



M2 Tt SAlS) 2 3 Qe Hat

(a2 2-2) Rimmer?| SatAAIDS

—— umessE O g= [ JEELRCTES
—  WIMAHA e HiRUH
------ HHYI| MM A o spomg R

[ ax wo [ ] @em B xauEw3a

At=: Rimmer(2007), p. 77 7|8t XXt =Y

IR} EAQ] A2 Ago FES &9 AFe P-4 AH
H|o]A(port-city interface)oll gt 7A@ 4708 Hayuth(1982)2]
A7E ek FH-EA] QIEHo|A F7H2 AlZto] TEo] whEt gt
T £A9 FHE, 7153 ABert vasdo g HEAQl gt
A9 71591 HEF7Hurban waterfront) 2.2 A9 EX| o]& EX
o] ofg}E] o] Ut Pt Al9 A, AR Y(area of transition)
TS A A3 12 Holye(1988), Norcliffe(1996), Daamen(2007) &

12) Hayuth(1982), pp. 219-220; Daamen, 22| &, p. 6.
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e SHIES Pt EAZL WA 2719 ol Ast ol Az
QA o] WSk o] ohet gulnt EAAA} 245 wEs
Bejslo] ek AR

(H 2-1) HoyleQ| SH=A| MEDH

=

U e q Tgﬂii??‘
n Y=t O I oz |
0 yeldey | (@) owm
Vst 0 @ e
—c

F OZA @Y
X2 Hoyle(1997~1998), p. 268 7|8t X{Xt £ty

Hoyle(1989)2 3t} LA AT TAof FEolHA FUEA| 9]
AT 2o @S T4gete] sHAR AYEth 194 = 271%
9FE Al (primitive port/city)® It FAIEE 1981717 ZA19 &

gho] B3t} Vs or WS A¥UEE VAL
SAle /A DAY

o FUAE Y7t F7H5te] mAAA ¥

53 4g/HUYEeR
o] SAIZA oA EH

TSR R Y
Helo|Li/22 £goz Falg
e

d27|a YHoR MER &ot
St J|E st K73

3R\ FaFU0R
THAsl0] EAP|sO2 gt

ol Al7loleh. 2

l(expanding port/city)Z F&3%F AHG A
HH77] sfuto] BAEl=

Al71olt}, 3 A= dof FTHAEAEA|(modern industrial port/city)Z

13) Berghe, Jacobs, and Boelens(2018), p. 55.
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M2 & S0 EAlQ] BA 2 QEekd M3t

Aglolve] 5o R B & IS BAE St= Al7]o|H 47
A= aE A EA]7](retreat from the waterfront)= A8t &3t 5
[ 7]E HFZ Qs At Fut I = FLHto] 85T 7to] HE=
Al7101t}, 5HAl= FHt A 7REH(redevelopment of the waterfront)&
e Fetsitol AT EEoC] TAGAE A E=
Al7]o]H
Norcliffe(1996)= AlZto] A'gol whet Fata} T A|9] X224 A
= U} 2AVE 5 S s FAF 22 H AL, 27)de g
o] Ao FF= FH7t 1 HFol HAHL, Astet Auja P4t
7159 TAlSHIZHurban waterfront)o] 4H] 7502 HEHT)
al

A

ul
;%H'!
&

(3 2-3) NorcliffeQ| Sat

FEAIQ] A st

t:J

EASH27E 57 RETIEH ST

SHak-G A2k 45 #ot— £A| P EA - o
X|2|% 2t 30t= 24 P =LA

Big Places Big Places Big Places

AR
\
\\\‘\\\\\‘\\\\\\\\\

\
\‘\\\\\\\\1‘\\\\‘\ Hizla SuE2

Big Ports Big Ports

Ex] SForx|u st okt A ehige|
(Symbiosis) (Rise of ‘Non-Port' Places) (Rise of ‘Non-Places’ Port)

Xt=: Norcliffe, Bassett, and Hoare(1996), p. 124, 126 7|2t XX} 24
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=

Notteboom and Rodrigue(2005)= Bird®] Anyport ZTHgALd
T Afeto] ABAQ N WAINHL B (setting) DA, E5F
4 4 Z710] & S expansion) B, F5E E3Kspecialization)
@A 3PARE ookl BHE Tk Anyport HE2 Ad 37 #3}
detoldre] ot H7|Hd HIEQA B3t 5O= Qg ojH ol A%
F(Hub & Spoke) A|AHIOA &3St &4 s|E3YTro 2 o] vyt
Usaexete] AA F3E AstA] Zokal it ofof vt 4%
N4 WEIE EFAECQ Frhe2et oA AA s FHA
A5Hport regionalization) N'dS =Y FTzA| HADAE 4
A= g3t

(a2l 2-4) Notteboom and Rodrigue®| StTHEA| MEICH|

ot " .
o Port Ty,
: °. -CIly General Cargo
" Y
- - Bulk Cargo
=B = ]
Containerized
= Carga
& -
& S
§ a-m-@- -e-aim Urban Area
(9]
";? -'J;/ (_'l Reconversion
- \ .
& 4 [) \ @
@ Regionalization 4 A Freight
~ -~ o Distribution
[ Center
............. TR [ e S —
Freight Corridor

XtZ: Notteboom and Rodrigue(2005), pp. 2-3

Rodrigue and Notteboom(2010)2 Rimmer(1967)2] 54 &wo]
Hl$Z] AA 7ido] =He] &5 715S AASkH: AY3} de=
g Aol P I FIAE ABE A FA (foreland-
based)@} AA= L, WE A EO] 3= HjF-A|(hinterland-based)2}
AA =] BANMANE &= 5 EFAFLE 7]50] =Sl
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M2 T SAS] 2 H eiREd H

Joi

(a2 2-5) Rodrigue and Nottebome?| S2tX|i5}

Phase 1: Scattered ports Phase 2: Penetration and hinterland capture

LAND

H i ¢ SEA § H H

Phase 3: Interconnection & concentration

Phase 8: Decentralization and insertion of ‘offshore’ hub

Freight corridor w.,  Hinterland-based (Regional
O Load center ® Interior centre e wesss Deepsea liner services * load centre netwark)
————— Shortseaffeeder services < - . Foreland-based

Xt=: Rodrigue and Notteboom(2010), p. 21

Lee et al(2008) w=&of|A §-H, u]=, ofAlo} guta} A7} o
2 IR E A E S g BErX 9L SAXH9
A PFubS FAHCZ vjT 7L HESE & WEEFHAZ FA

Fitsol 2= FHE AU AREe dT2 B 9=

o K
20
T
3

E
_,4
2
T,
[¢]
e
>,

r [¢]

I ]-§
oft
[¢)

e
z
9,
:

:%',‘
2
B
48
19
O.?_lﬂ
)
filo

P2 FRbo] EHo A2 AAEEHL et Ve 4
o] dybao|L}, ofAlo} slHFRHE 62} th E/\] 7F A&H
A
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(28 2-6) 50|, MFE, OFAIOF X|H2| HHSX| LTIHEH Xt0]

H&SO0rA Of

. AE A HEEISE) =ama ZEHQISMA 00 HoTA| QA

A= Lee, Song, and Ducruet(2008), p. 374 7|t XXt X2

Lee and Ducruet(2009)2] @0l w2 H ofg} FAloA AR1A] A
o HHEdE &9l 3Heol HstEe= &Y FUEAR WA 1
o|F TAE FAHLoE QI HjFANTo] AT & QI MMt
9] H3kE 5ol JHEo] 22 HEYAVL F3== slB Fgut
TAIR AR ol @A FARA, QIMAL, BA & U &
Ao HEo|tt v HAE gt Ak, I T wesH it E
HEY 5%, A 2 A} 443 3= &5 22 A4l 7
Bt 2A R S Vs AoE mdEn

FUTAl= T2 BHONA A&H o2 3 HolE A&
U7HL Qieh. A FULAI7E FUEEF 5 ABAA AFel =
H2 WFolA AT A FHEAl= AL 4 T
A EARE TAIZE FAA, AR]A, 4], et o g s
NECo 2 v Qlvt. of2] Pt THndZ 7|Rto g2 43; 4F
AT 7l& Z}dol mE U BA] 2 Bl agAdS Qlolal A&7t

(o}

o
rlr

= O
4 5=

o] mgo]

st} FRt =A] 7150l AR
Uetg Zog oAH

oX,

ste= Mz A

Il

10 of
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QO 2-7Y MR

Hed YoreA 2 OpNOfElg et N 3

M2

B X OA|OF STA|

Sio}

tit =

Al A & 2R eHE st

i

YT X0

SAG 402 329 150
2w ont
yENge

FHHE Hd g g0 HEREo
LHdat gt Al Aol Boto] 48

Scf tholst mAg

APYB(Sa| 4RYH) Helol/22
Ad T2 FolayE 32 e

ot g

82718 el STE seuy
UEREREEEL

EHE Y

U7E He) e Syyel Yo wg
Q2T I|E EABHRE S
g

QIE|QE DE0) CHft BATA 221 5712,
A ZH7HHIBIHT Al SAfSHA|

O

/B~
1947]

19417|~2047| %

2047 St

O

® & & o

1960~1980AH

1970~19904cH

1990~2000cH

O_

OjE0HE

278 3842 AN 24|

REs

Nl EAgE
Ao cjo ol 1 45

TIHetR 9IRS ol ot SIS Mg

AEYENGR
29 4tf 4 F7|508 HichiES
S SCH HOHHL

T899 goteA

TESY YY2 UMTRL H2oRH g

S YAES BB S R

RN
57153 4ol e R gEo2

oy gy

2 S YU
suigfolo] @A O A o2
TIE 8 % QR 9 4R Yo 2

XtZ: Lee, Song, and Ducruet(2008), p. 380 7|8 XXt xR
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M2 Tt SAlS) 2 3 Qe Hat

H2E SUTAS] ADET|IE HE st
1. A0(E7|2
42} 2JEE 47180 SHOE S AL A TR BEY
ul=

= H
T & W WSty ok dEARYo|gIE e AABAR
H(WEF: World Economic Forum)9 #HA|RQl ST A 74
20159 129 EZFojHo]A(Foreign Affairs)?] 7]a1-EoA XS AL
et 4A; A E T2 20109 THEAZ A LHEHA dFS=0lA
A A 7] AR JIFAE, ARERIEY, HlHolH 59 7&Z
A AntESH T XPH Tk oJu]o 43; AFY S
He A 1XEEH 33 AAFEPEOE Ao o 2 ogF8S F11
iy

i

AT Gt 58 AEWL Be xA Bl A A B
Aol Aze wole] B-gokx AL AR A I LB

ofal
7} "= HERO|EIN9 A|el o] LEE ot
Z=2 42 ARQE T Aldiol SIARYE 7]
=941& 5o 4AHY AREe] AntESEES S5kl Q. 2419 A+
gl et P A] EIL o]HgE /\U}EQV} 7HE3HE T Q1o
] AFECIE YI(IoT: Internet of Things) 7]&& F4CE 7|& AlA
g9 nwedto] 2FE T QUth

AFEQIEYlolgk= /g2 SH|FE A AR (Ubiquitous Computing)
olgi= &ol7t 5 WEH ARGEHUY. FHIHEA ARES 1988
& ok epofAf(Mark Weiser)7F ZHAIH Ao o H]H o= A

10

3 7

—_

[©)

=]

[>

rh

14) 1RHAISE OLR2| AIE0Y LiRH7 [2He] SHOZ QIoh MA| 0lM = 722l BRI 28 fiet
CH 8t M0 HAIS 7RIS 2|HZ2 O2{eh Bal0]| DICHSSH ZEHE.
15) & At 2430 Ofgt RSt At Q710 HhSoHA| Zoff U= =QEIH 0= Al oiE.
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A, o9 XY HFY 52 (Computing Power)= &

= 2ulstH, ol AlAY A FE Q] AFE7E S0

olg|g FHIHHA 7|&2 20002 HolHA 7|4 7+ Al
(M2M: Machine-to-Machine)°|gt= 22 7fgoz Ao
T AFEIE Yol ME7HA A E3tE T ARERIEYlolR QI
BUZ 7|82 HE AR A5 A AR, AR ARE 1L
ol FHE T 455 A3 7I& R ARAE U5t AoE &
HIFHAY 7|4 7t SAIT} BI5HARE, S4lE

O 2N AR EE0|1 AT THIAIAZMA] ATt oA K
o} ket dAg & 5= QIth17)

AEYOE g

LN

FFEUE 20209 FFAE FEO 8 BF714 AU BEAE
o, Bl=Us e AEE, AAFAAA As L B4 AA, OF
9 E9 7] %3 5 st 7l40] 489 Agolth. ol gl
EA9] BF 580 toFtt 9 £ Ao wuEs,

H 2-2) 7tEH SEAEQ] ADET[£(2020H)

e 5o

7 O|HE ASe~D2M|A NSa-HIZL A A58t
e ASatet 251 SgAtE HA HIZLHA 2F
9| XlsetE oMaEE ot At

50| Atsst
(Hyperautomation)

XY 222 EY

—

| =
(Digital SC Twin) OAAHE K

16) OJZHZ(2015. 5), TAIEQIEILIOR RISI5H= ADIECA| FXIHE ) p. 43,
17) BIZEN(2015. 9), "=LIQl SFAIIC| AZQIE(I0T) St LTE0) 2rst Sy, p. 142,
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M2 Tt SAlS) 2 3 Qe Hat

7= e

KEXQ Xset 9| L X[Eet = Heks 7
OJA

25157 W2 259
(Continuous Intelligence) OOl Me|2 BCt L2 0|

t
230l 7ts

||'|

SEAE AHEHA 3 Het a2
(SC Governance & Security) |

ALOJH{ B2, G|O|E 2 2F 20Fo| s 2 [0
S5, A0tE IH7|d, RFID S0| s &

J?.'.O

{
=
-

m

X[21 F50| BHE S5 HARZ JNBHE Aol
A 10T 7168 85101 K12 47 XE 71742 2o
A Helots 71

=
UKl ZEE U 24

(Edge Computing & Analytics)

o|1ZX|s

(Artificial Intelligence)

SAICH S
(5G Network)

245 I0T 715 $402 mBfEe| B SA
240| 75

P SU, TSI SO S8 E SY RN
=2-dHoo = =
. . 2 S0l QI7H0| SHS YA|7| 10, 7|¥E A2 To|
(Immersive Experience) _ O
=0l 7k

Xt=: Gartner(ZA: 2020. 10. 20)

Deloitte(2020)= ARIEEAY AUtE A4, 53, M348,
FHIHE L, AAZE 5 oA 7HA] 7164 ZEdYTE AARE. &
NE7|&2 56, 28}, HeF EoF 5oA A7tE fIsiAl AL HHo]
g 7|9t AR S 7Hs oA S AR 71E2 5GeF Al 24

7IHEo 2 QI7ke] 7HQlo] A= dZdHE ZHHE, ARE VRS 52
AgH o2 AFAZIY. Sd7e&2 A4 7HXE Yol 7Ie=°]

54 AuEes AFAIn. AARE Ve 56 7leS E85H]

)
Al BA

g



sigs] aede MM FEIFHEE 7e2 56 Yl

E932 £3) AvtEAE Yol 94 ot ARE 4, W,
G 5 U= Gk APH 714 ATEEAA P FRE
S8} Aut xS AGAE] £4A FLSHES B

(2 2-9) ANEAE|Q] 7|&X T3

o SH 5AY BAL o8¢ E 5 AA WsE AHE,
AN, BRA, AeeE AHIAE S8 Euld dolojol A Ante
o] A5 AHHAL YEYD dololol A 565 Fo) SRE o]
ol 2, 3, AR el © 2L YAl Gk

I/ 34



H 2 & SOt SA|Q) T U Qs

(a3 2-10) 5G 7|8t ADLE WEAIAH T3

Self-driving

P =] EaS
Safety Efficiency
Road-centered Car-centered User-centered
SuZaE
22 |%%§SE & Device User. Data Control Safety
enhancement  management
4G/5G core network
HIE$|330]of MEC
5G base station l
o D E
Smart onboard device Smart wearable device Road side device
K& Delloite(2020. 6), p. 16 7[8F XA} 2
slofF » £ HIHX{ =35
ot 23 AODEY|s U™ S8
= - A H =
1) o 2 ADEJ|E WM S8
Jo = Qe gete] fH|AHE

20009 2HF FH|HE L 7]E2] SFL
23}, & U-Port= 9] Agko] FR= ATt sHA|9E 27|
9] FAR Qe B osjTAREC] HED & AUe AHE0] &
SHA| ool ¥ 7]e/d H AN F30] FERoY FE 10T
SHLE 5l [oT It = 7|&/UT} Aol AlZE ] ot o
Al Zbg dhal Qo
RFID(Radio Frequency IDentification)

27| U-Port9] 4l7]&
9} USN(Ubiquitous Sensor Network)18)°]R1tt. RFIDE= Q14]¥ 59}

18) a2I0fA= WSN(Wireless Sensor Network) 22 0] Ak
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o] 71t ARE 7HA AL Q= Hl1(Tag, TransponderZ2® &%)2}
£ 9Jo] Eo]& Ft(Reader, InterrogateZ2x &%) 7F @HIgF 541
&2 F2 g7 82 ARES A4S 8 ARSEIQITH USN
RFID7} @k = A4 (Static) FETIHE Al5dtth= £AK= 34
sto] 25k, 347 22 53 (Dynamic) FEE FIFO=E st
+ 7]&°|th. o|F ¢l RFID2} & ZigBee?l &2 AlA 7+ B417]&
& A&t 2] 5ol sPARE o217t RFID, USN 7]&2 dlolg
ot | 42 7k A= o AR 59 714 R
Ash AAl A& Al B2 AE oI ZEo] SHEA FUTt.

3
b
:
H

T
f
S~
N

=

Z| ToT9F #E 7]swo] S84 Wt 7|& U-Portd] TAE
=SE5H7] A%t [oT 7|9t AnEQRE Ag-50] S = QU Anf
Egute] H47]&2 NB-IoT, LoRa, LTE-M 52 IoT &Al17]
AAH o] 5FAIER 5G 7R & & Stk o] F oT $4l7|e2
71E FHIHEA 79 RARY HlolH ASFEE, 5A AE 7t
5 AME , HiEE 59 2AIE BT iAo RN AAY, i4dE
o] guo]A 7ol 7hs’t 7]&olt

0194 S|P Aare} HP4AtTel/ 1 &N FUNAE 0TS

[\

X] LY

o
A% e

B Pt AntESHE EXZ ot ToT 7|9 A5d TUER 7
STMEAY S AR & AFYE Tt E A, & 4|, H
old, ZdA EF 5ol loT AHE T}z 93] 4 JHE
FAstaL o]5 B3 At LAl Pk FEshe 2ol FA
oltt. &

AFQIE 10T 718 91X 9 el 24 Tepo] 2 Ak, 2eizt
g
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M2 3 S A 2 3 2R eHE et

r

T F2Y FJUEL o]yt [oT, Al 5 AFEGT 7]&S 74t
o7 ok VTS FA5kL QloH, o]t FHAH AlFlE oS Fo

2) T HH ADET|E sHel ME Al

[y

o|HE AAsh= Aol AMESE FAska AUtk A7hEEd &
atEFTE g2 S7HA Q] NGP 20302 7|8te & F=31= 1 glom,

o= == Mo (=] ==Y
2]

2= |' BH% g%%E—?— =ETRES

otz HEME 24X U OS2 AT HRUXIAAE

I_E;r (Maritime Sense Making System) S2584
—

XEMICH VTMS(Vessel Traffic Management System)

19) Si==A5(2020. 3), FANLE SH-SIdEF A E23 4ot 7, p. 73.
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=i | HIZ
2Lt MHIA TIXE SHEEZ=HL S)
OXE H Aset71s 71E XIsY at= HOlE

St g zauur QIETOIA U ZIA/ZAYHS £ =TEEC
SM/HRE)/CIOIM XS5 L 97 DLIERY/EA/QX|ES 7|4
Met HiE 2 EfQFO| K|, J2lely 7|8t K&
| TLNG e, BEf| AGY, EfIRULIR], TRIUY TR KIS o
FIst | THsS ETt o
HSH DR K| S0t =

AtZ: Tham Wai Wah(2018. 6. 13), “Port Development of Singapore”, pp. 9-13 Zt11510§ XXt

Xy

B7FEEFO AEYT 2 BHE F 5&s) HA/HSL A5}
9 Al 7HA= FRE AntES) v 7HA] 59 § ERaeid dd
U= Alor el H HH/EY FEE AT A2YEF, VIMS &
o 8 Al&F AL AeotE AT dAE E0E B8 2 A
o} 7l 55 EShL At AVIREYe] 1Y HRe =R
HEAS ALt YA Al 712 ERE BF E6tAL 9low, ING
Ak, BiEE] AGY, LA 5 IA8d 7lecl 48d U=

TR AL F8 PgoR k.

(2 o=

AE FEWFAO) I=H IPkE ] 2050 FARRISE H]FO]
Aut o]slz2 "olZ Aol|gty 3} 20 =8 HEog E= g 8A4o]
=45 gojd A= JFH vt E3F dE2 i A&, HF
So® s Fub Amet] mk R wFBt S5 Qo] ol
TAE=S 71940 g sjasty] fls) AREGREE FXI5k Ut

&L AZd Jut, 1g3kd Jut, AvEFT 5 Al 7HA] ERE

20) Y= ZEWEXN, https://www.mlit.go.jp/kokudoseisaku/kokudoseisaku_tk3_0000
43.html(ZA4: 2020. 2. 15)
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7F4 PORT 2030 FXstal QloH, ol Adstr] A3t 8719 ++
A9l AFS o3 ESF Zo] Al Qltt.2

(B 2-4) Y= PORT 20302 2 % M}

S LHE H|IZ
Connected Port: Y22 MA|2t H1&56t= ot

=t Premium Port: \l22 7IX|E &&E6t= &t -
Smart Port: 4Xt MAHHE MESH= 0
S2Y WEH QI X|E2 A a8 1= =5884
X&7tsst ME2R 7IXIE EXot= 2544 75 =538=24
U= GO IR X OIUMESt FT 53584

xat HHE 7IX|E DtEE 37t Y EINPA S

= ME2 A UK =82 2 S5 A8 4 UIEPNFE ]
ADIEF 59| Hletgst Tletgst
FEHEMI &S 285 YTt ADIES} 45t =5884
SAPIAM 3 X JIE HE 12 RIE =53884d

K= https://www.lotis.or.kr/tid03v.do?cn_id=2019072400005&cn_type_cd=TID&MENU
_ID=TIDOO &6t XA} &+

21) https://www.lotis.or.kr/tid03v.do?cn_id=2019072400005&cn_type_cd=TID&MENU
_ID=TIDOO(ZA: 2020. 5. 7).

22) https://www.lotis.or.kr/tid03v.do?cn_id=2019103100004&cn_type_cd=TID&MENU
_ID=TIDOO(&AL: 2020. 5. 7).
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Rt=: https://www.lotis.or.kr/tid03v.do?cn_id=2019103100004&cn_type_cd=TID&MENU_ID
=TIDOO(ZML: 2020. 5. 7)

3. S| A ADIET|E LN S8

[ S
1) QEHEA| 2R ADIET|S N 58

20049 29 FEBAIR(E TESALI) oAM= 11839 AT
st U IT AFNE SAZ & YA 7ok A AA
3990, 2006 2¥0llE= 7]1&9] 1T839 M 47Kkt U-1T839
Ak AT EH U-City AFgGe] £AF 0 ® FX1E 23 £3]
20089 THHIHEAZAIS] A Fof I HE290] AIFPH| =t
2t AAA S FA2F U-City 3Fo] 47] AZct.

Ol

23) Shin(2013. 12. 31), Smart City, A Primer on Korean Planning and Policy, p. 25.
24) & 2 22 ADE J§H9| SHOR Qlol ‘ANIELZA| &4 Y MAXIE S0i| 2ot HE 2 /4.

Lo x1-Hd
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H 2 & sotp EA|9] 2 2 QEEA Bt

ol U-Cityx= TEAIZ ¥ ZAIFSO| WE wa2gd, FEHEF
orst, A}l WA, 7HEAl B, ARF BA, EAAG WAE A5 &
Aoz FEE 9o, (O 2-12)¢F o] 20129 12¥€ 7]& <F 50
o 7§ TAloA F=BH ZAoE RAE )

27] U-Ciyd] @471&2 koAl A3t U-Porteh mh7HA =
RFID2}F USNe|Qitt. shA|Rt o7 7144 AR Qs A} 714 7t
BAIM2M), ToT 22 AR7|&2 Bst=7] A2t

Z IoT, BlHolH, Al 53 ZL 42} AAYY A7]&9] 53
o] 71& U-Citys 245 ZAIEA iZdS At AnEAE RS
o] A= Qltk. AUEAIE RO 32 o], 34, 1EF,
W 5 ohgel Eopoll 24 =L 9o, A AlA ARtEAIE
Z2AE oF 70%7t oY A, A, AFA 5 3t AUFEA[E] 840
HEd ACE AYEI QUrh20 o]e} TAH Q] AHHE AHEH

(O& 2-12) Qa|Ltat U-City 2E (2012E 12€ 7|F)

@@.I =2
O u-CityZI = gMe

® AEsA
® RHUINESHASAAS

O uCityZ| A
© uus
© 7|} U-City

L] J\I'Ei‘\l

o
® guASHASAAY
29l 34, o4, NS, BUF, AR, |,
2=, Ya He, mE, BY

O et u- 3

2% e 27 80, 22, 55

. © 7|t U-City

O U-CityZ B =84

z28
® FUEAS AN

) muc-w
ek ok, THT, 302

o el
® SHNE A=A
i O U-CityZ| = ALY

:. K
2 i€t u-ci N St
21, 87, 292 ) SO
&90 ﬁ .‘wu @ suc
< =N
O UCityZ | B =AY pee) o
Skl 0 wusal ©7|g} UCity

A 0159 e & AE4(2014. 4), rU ~City AL E 7H U MEA| 24, p. 6.

25) O|5%: i%% '§¢;(2014 4), p.44.
26) O|F 9|(2016. 12), p
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B Sl B DUER KR Ma7| 49% 57t
_ | JIRS0| HA S ol Amo!
155 amsomawinsxy TCPNIEE D ey
Xt=: 0|M2 2(2016. 12), p. 6
A grEd, BEHEY 5 22 FUEASS 0T, Al 5 20
E7&S 7|0 g TAEA dde S5kl 9low, oljet HAH
A the BolH 27fet A} st
2) DA A ADIET|E oije] ME Aty
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M2 Tt SAlS) 2 3 Qe Hat

Authority)?ll4] SMARTPORTZH= AMPEGT 1= TZAEE %] 3)
3 k. o ZRAEL= FA F 7] B3Vt loH, wE, lxeh
ERFol5oA49 A5slE BEZ = SMARTPORT LOGISTCS®H
APodA], ol vA] aesl, e-HHeE FAS FHE Sh= SMARTPORT
ENERGY7} QUth. ERF <HE 2-6)¥} o] 107H5ﬂ AlF FHTA7E A
o, ERAEAAT BE A7 77N, A stet A A7 3
A Ae AoE FAEH

rulru

ol

(B 2-6) &¥F23% SMARTPORTS =& & FTI2tH|

= L& HI?
o - SMARTPORT LOGISTICS: 1§, 2122t 2F0|5 SAHUM L X|S3 B
- SMARTPORT ENERGY: KHAMOUX|, LK &85}, e-RLIZ|E| 7154

Navigation in Real-Time (E2} LHH||0|A) 5884

Shore Power from Renewable Energies T=tEst

(RIS R] 718 22 2M AMP)

Intelligent Railway Point (B 2LIE{Z AJAH) =Rasd
x| The Mobile All-Purpose Sensor (2HIY GPS 7|8t S8 MIA) =784
I’-THEI Smart Maintenance (IT 7|8t AOIE QX|H=) 22584

Virtual Depot (E2tRE 7|2t ZZH|0|H 0|= Z|X{3}) 2258M

Port Monitor (&2t SEEA| A|AE) 25824

E-Mobility in the Port (e-Taxi S H7|XS XA} XS5}

Parking for Professionals (E& FAt HEA|AH]) 27884

Renewable Energies (B, HIO| Q0|4 X| S) X845}

Ktz https://www.hamburg-port-authority.de/en/hpa=-360/smartport(ZAY: 2020. 5. 13)
HI5H0 MR 24
ol &3 /" thEAQA A|AEIC R DIVA(Dynamic Traffic
Volume Information System)@} 9t E23H|AE7F o, =2
4, I HEE TEH LR B4 2HAS0A LED A3He s
Asezd gt £ =2 JAE S22 & AT FAZole &=

A3t 2L AL A4F
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(O™ 2-13) HPA SHMEE

— — - — —
— e —= —aa o

K= https://youtu.be/fiZYMCvmvDI(ZAE: 2020. 5. 13)

(O 2-14) HPA &2t 2 22 A| AR 51H

£ /‘ f‘f \j‘ T UUTY | DRt \ ;_ '\‘ ﬁ?‘ " 13\"{"‘ .

Kt=: HPA, Port of Hamburg-digital Gateway to the World(Z442!: 2020. 5. 13)
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o2 BRIHT Q30 nprjeo g HRE 280 nE g7,
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T AFRbA Azt YlEe R AfRith & AFtoAe gt
TA9 WE 55 5 BedE SHLE IS o85St I=EH
o] =49 wEo] vAe IdF, & FU JEEYO R U I
AL FAHo7 AEII

P2 3=9] A9} SHERS diFES SFEEE &Sk
UoH, ol EAHAHY EFE T 7S 8-S ST
7= Z23E Z#HTHh Berechman(2009)0] WEW FE-FA A3
SHEF 6% 5712 Q8 97 =2 ZRH|8o] 0.39~0.89 &8 =
L Ao7 FAEQoH, De Borger and De Bruynne(2011)= ghqt
TAR ZHIEEY HEQYE A Aoj|A Jut E5F S7H= Q&) o
T E4E A+ AL dEth

28) O|&=2-0|£0]-217|5(2019).

29) SI=E28AK2012).

30) SIEAILHIT(2018)

31) DEEXHIS0RI DEEYOR SAGH= AlSIK &4 FDS SHJIRI2 et KR, BF1S
AR 199492} ZHGHD Q= RIS SOfO| HENP 2 IDSXEY. 245 1S 30
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i

342 9 RO AP ol w2 13662 U o] e 4
Folu} ule] GDP o] BHIE 5291 083%8 T E& A0 et
U 2 2 Qe 9wl A2do] i) Wad Aoz weEc,

H 3-1) =4 uSSLHIE 0|

ool A, %

& 2010 2011 2012 2013 2014 2015
USEYHIE 285 29.1 30.3 31.4 324 334
GDP 1,265 1,333 1,377 1,428 1,483 1,542

GDP CHH| HIE  2.25 2.18 2.20 2.20 2.18 2.16
A= SRUSHTH BEXR(2014. 4. 22), 12015 WESEH|S 33X 47 2(GDP2] 2.16%)
= 0f1% - 2010 ThH] 17.0% &7h

20159 7]& =W 9 FUEA Q] AFF 1t 24082 o]
Y E5Fo] B2 HFAilo] 3239 9, Qo] 2229 ¥og E
A130] vl8] =7 Ve

(B 3-2) U X2 HOITA AYSES U CAR DESTHIG £0|

-2 2010 2011 2012 2013 2014 2015

L, AESEs 2(LH) 1147 1,159 1,175 | 1,184 1214 1,256

; SHIE(HH) 36,226 35,720 39,041 39,146 39,882 40,618
1oy SxHI2Re) 316 308 332 331 328 323

ol AESE ) 926 984 | 1,049 1,142 1247 1,355

,.E SYHIE(HH) 24,624 25279 25375 27,846 28,951 30,057
1Y SXH|I8(EHe) 266 257 242 244 232 222
L AHSEE) 441 456 470 485 505 525

z EHHIE(YY) 5390 5626 6,178 6,170 6442 6,714
1Y S8R | 122 123 131 127 128 128

A2 SIS HEXIR(2014), ZERSE SAHF2(ZM: 2020. 6. 25) NS HIEIOZ KX} ARk

0f O BI=7 5T, S 20F MRS LISt R 222 9J5t 7|5t X B BE(E=DSXT

£(2020), 'IESHHIS Y| I 3ot 20173 WSSHHIE FEZEL).
32) M2 3099 &, tHE 2039 3, &= 174 &, ti7 1609 2.
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=5 si2xt EOHE TS 2,65 O[A1-8 5E 0[5} 37
% B2t OIS 855 2IHHDE Ta)
ZHefo|L/ER 2z 2E0|L] U EUy 38

Rz o dbiR(2017), Ete2 AMXIRAIR

=Y F8 EAIS] w528 tigetEAe] A ERlsh] Al
EAE SR 55 5 A 29 skl 55 e Aol 3311
= 7P w2 Ao= YEigen, drgos A 1935 o, Fit
18.7%F o, Hi7- 16.0% ol 59 0= WERHTHI 3-4 =), T2t of
BokEARY] A9 FUEAIYD 4 1A 5o 55 a7 B2 Aes
uetgton, 4| skeat 3§ oY SRRk vIS A FAK15.7%), &4t
(15.0%), A-(12.5% & FU=AZE o= A e
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&sHExt 350,661 21,185 29,337 12,937 23,978 10,439 8716 10,747
HIZ)  9.7%) (6.4%) (15.7%) (8.1%) (12.5%) (11.3%) (10.1%) (15.0%)

A 2EWER EAS%2|(http://stat.molit.go.kr/portal/cate/partStts.do?stts=0160000,
LM 2020. 6. 25) XEE HIZOR XXt KHERY
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Erera, 2008), M2 WEAo] A|AES FLATFAY(Rajamanickam
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Y] A HAscencio et al, 2014).
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(Davies & Kieran, 2015; Huynh, Smith, & Harder, 2016).
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ADIE NE JE"J us

S SR XSXQl IEAAE
(Smart Mobility) © sta= = =0l =ox

HERZS &0l FXE =0l= 2282 WSAIAH
71013, 7HEY, 7HHI0|32 S 22 ME2 Ae| X HEY
XS MAMML EH=

AOLE FH|
(Smart Economy)

ADIE Mgt
(Smart Living)

ADIE AHHA
(Smart Governance)

A0E OIZ
(Smart People)

ADIE 2tF
(Smart
Environment)
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=2 4y
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2 18A0 g st 1E &3 9 F] et AFAIRE S 5
o] ZAIE siEst7] Hsl 8 1T 7I19EH AW EEX—HE% Y3t
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FH] 75% A7, F wFHA 15% FAE 25D

41) 0|17 2/(2017. 12), Y2 & p. 3
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@ 11-50
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fesnen | @ 101-200
@ 201-300
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Xt&: Corbett et a/(2007), p. 8514

2 ofe] WAE Bl AUE £ A 719 712 EA 4
242 QAo et Yokt e Hr] LGB Ao] WS ALA
w431 A0 ol AW ek,

Chang, Song, and Roh(2013)9] A4 A= -2lufet AT
Adto 2 e HiEEH = 247A Jot7] {8l AUrEe] A=
ARFS AL f?— A7 HiEA SRS A8k 4] (Bottom-Up)
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44) Chang, Song, and Roh(2013).
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140,000,000
120,000,000
100,000,000
80,000,000 I B Anchorage
60,000,000 I Passing through lock gate
= Docking
40,000,000 I
I B Maneuvering to lock gate
20,000,000 1 ! 9 g
- _ - . - B Approaching to dock
CCASTH40QA VU000 TUOQOQ®MM
5823567552555 8:8%g3°
60335 a3 wW3Tr4T 203D
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XtZ: Chang, Song, and Roh(2013), p. 3
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g719.80] FEEAle] ofBA FFL wAEA ATPG F A7
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S FHEASA s 71 AR FA AR CAPSS(Clean

Air Policy Support System)}E & Wd =7} t7|d=d W&
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A ] o3t FEY JRE AFot= th=y] FEAH| AT 40)

45) 0|212-0[=(2018).

70



el
Ofot
$o
dm

Jal

RI3 % SRt o

H 3-9) AIZITHE 7|2t OHE

[ eHm

X2 0[21-0[3t(2018), p. 45

sgAlEre] At HrledEd wiEol ARsAtl ol
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H 3-10) 0| 7| 9HSH HISZ(2016%)
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Ols2HY CcO NOx SOx PM10 PM2.5
S 244 556 452,995 231 10,5696 9,748
< (76.79%) (71.92%) (0.56%) (56.76%) (56.71%)
e 2,426 5,932 151 384 354
= (0.76%) (0.94%) (0.36%) (2.06%) (2.06%)
SALAIEY 62,632 161,826 40,429 7,589 6,995
e=" (19.67%) (25.69%) (97.15%) (40.65%) (40.70%)
il 8,865 9,104 802 99 91
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5 A gAAR £, 238 5 w717t
o= AMESHL A, P SAHALATIEA
(AMP: Alternative Maritime Power), 418} 8j&7FA Ao Al ARI(AMECS:
Advanced Maritime Emission Control System) 6= &-&35tal Q.
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- Pefsh o 179 2L oUA7t A28 EAE B4 Ao
A, A4 9 BSE FESIE, WL Algo] AR Ad00e
A%, REALH, $EA7EF ALH, B4 5o 7] A7}
AgHT. wA0 BESTT Amets AEHoR ofux] 4wl
Qolo|glAlet, WAL HeFd 52 B8 U AAE Tt
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(& 3-11) MY7ks0HX| OECD 7|1E 27 H
= SHOURP IR REAE o=

ne
rie
ron

v}
I OO0 0O
> o oo

R A=
M
H}O| QA
H7|12
X7 HA
SHOLA K|
S -
SERSIN - - - _
MEIIA S} - _ _ _
ZEIRIALS - - - -
Afz: 0&i% - ElAA(2013), p. 20

[>OI

O

FEd
0
0
0
0
0
0
0
0
A
0
0

el NellcNeollecXelleXelle)

P >D> D> oo
OOO0O0O0O0O0O00OO I OOOON

57) AOi|LHX] 2 KHMOILX| THY - 018 - B5 SRIH(QUE AMRHAO LX),

58) OflL{X|ZAXISI--2(ZA4: 2020. 6. 12); =H[ILHX|7 |7X(IEA: International Energy Agency)
= CHAO X[ 2Hedst S| AFE Aot O K| HaH 23,

)01|I:|X|*"H|J—FE|(7S&1% 2020. 6. 12)

81



o|e} 22 AP AR Y2 23} AR A7 5 AF4bst= © A
|Ho. H7= 29 E(grid)2tal st AgES &9 FAA=RE
TRAE AGHH. 1t ARFo R AR E Yu|shARE, oy
Al Zopof A= AqUAE 4R oA AB|A| = o] FIHES St U
(network)s &ju|gict.

0

(0]

2) &kt A9 OLX| AL g

A7 Seluere] WAXARL Hof 222 Auo] chulg of
129 50, o) oA e mct oF 15% e ¥ H7)E At
£% wo] QIrk.o0 olgfat ol pare 2 baNE Wa e s,

SN RO FHAS WAL SUNAE Z72 S

Zl
= BAo] 9tk

¢

jn s

w2 A A o 2H=EAY |gd
o &9 Ag ‘3-4 ol-&] T WE, A30R(EA-LHAZY
2R L™ A FY A25z0] et A7SEdn o 23] %

73 o= BAst, AN AB2R(EA- AL T3t AFE=H
9] )% "TEA O &A7I 2, A8E(H G- AT+ A 5)
AH AIFE A7z w2t A7 A EAY M E A

TAE Y3t %

l"_|_4
-l>

rE

¢

60) Kepco(ZMe: 2020. 6. 21)
61) T, XIXAOf [t M MEEl= Re7t EXt &~ AR,

82



Q

3

e}

514

5

o <
a]

=
<)

A
=

A71A]

=
=

o= Ak

|
-

5

A=
7

Al A

%7t 93 (peak)

1=
T—
Hy
=
A

o

ofu]3}
o} 82

=

=

-

3

o]

750~850kVA, ZHER 1kVA,
Al

10kVA o]t}

=

19] AL °F 2 000~4,000kVA, RMGC(Rail-mounted
S|

LI
| .

=

oz
of wk

T

1
=
L

A
T

1A o2 ALk

5/ AnlEFe 150%

]

o g (vac)el 7t
AN

gantry crane)
Y dH]

o

o
oo

SHA|

o] £AJ317] o] Bt a3t

£ 71E8

o
oo

B

A

A=

°

g 7|&Fo=F
5 QU6

8%

T

mu
Ho

= dfoF A71E

S

A4

it 2
o i 4] of

O

o] Avle

=

g Aldiel Ao

A

3) Mi4x| =20k

ol
(h

T
Z!

Sl EA

83

AR 9=

=
T

= 7]

=

[e)

o] AAHoz

63) T7IME ARBZOHEL: 2020. 3. 3)

62) Volt-ampere.



% Gug oux FF metel Aad
eh7] Al

A8 oA SRy, 9, vhole 5 ABIAR
9k oL 71 sha AR v OﬂLW #go] Wolquz

o
rir

SoLE

)
nS
-0,
i

(@)
=

El_] mﬂ

Mo & MM >

1,

ot
R
oy, ok
o,
I
N,
fl
19
R
rio
Mo
)
)
pich
s
_orlv‘
52
_\‘,L
=
e
Y
2
_n
B{
ol

EHA &2 ouA dg A" MX] =
of713 A9t PRt et A Adntol| g 71
TA2F Rk o A] AREERS HA o E §F R A S EA5HA]
ot 20179 12€9] #HE "AFIHA 3020 olFA 0t
20199 1] 9 "B AREY, S &5 9, BAE 2
AF3] Auke] o] &1, T olugt £ molst 4 Qi)
PG| Al 3020 o] AR s 2030 AABNHAE &5 T
HS2 20%7HA] E01&de AS AR oo XARE AR
AN A HATF vF-2 169 7%, 229 10.5%, 304 20%°|tt.
3], AFoU A A AH|9] 95% ol g2 EdFY S LA
235 Aot
(I3 3-12) 2030 SH 01X HIZ L 24 4ot
(Gw) ©71(18~22): 1246W  Z7|(23~'30):36.36W |

[U.r
I :-
B s

T
jhl

»
20
9

&

o o 2 ot

84



M3 T HUZAIQl SHA

ron
Ofol
Nl
dm
o

Fea7|e/id 2EW;L 20199 190 HEE A4 EA5)
2o, A g 71ENd o] FA G CEA AR Tea
71 2EH s 47T 9L 4 AR 9 2%,
81 B, E82(8d 9 A} J8a P -3 - mEta
R 994 off:S FRlsta ojo] H-goh= A -,

4% 7|& REHE TEche AL AR drh

(E3-12) "4 718708 25, FTAHA

| CTLEE |
l avmam |
I 1 ] |
s bR aus | |u3(¢ e | [Eewn - v (o g o2y

'3

[ it Bes SIATB@sons G55, S80I SA% e g el |

P(HIYE) DHES 7 EYHATHA, A A

o8| HUOSR XIS 2

SEHPHE | - (1) HE 67f X, 2oL SEAY/SH o9l ™
*ZEAb: BRATTC OJUIR] - BACH

(YY) JIS2EY IWAY HH S MM FT

e (Fd) -3 - W27 4700 Y

HEVIREE | - (A 2org Zle M2 MElew TG 7enw wuy
7Y BRE0LEE &

K& 07 S E(0)(2019)

o] ot ZAAYT A2 Avrw Fut-wA] AA
A BeE FAO] AT ALL b AAEA kLS A
NS RS R I P [EEA AT R X
gos s, ekl AATE 5T B Fu-EA -0 X
Ao mEjskA ok, hede TABoIIA 3020 o] WA,
4] oA el et Fewao] ojw k- s oA A
3} 80w Uehtix] Afdt

;O

L ot o

85




4) 2T, Tl MIHYH K] LEARY

PR-ITEA] T o A] Al 23S 9 AP ALt A2 @

=
A7) FS % QST Tht, A U Ao 2 W ey
B Bee o & AT, AYL o SO, o] F UL
TEIAL FF et T4 AT 5 Uk Aol EAd

; HA| 2l
yYrrrryroroTr / (HWL)
A A A A A A AT . F Y

e

HaglLwL)

Ata: A&7 =AM 2020. 1. 29)

20185 E EAHC 2 SFH T &80l tit &0l +IH.
ol =EHZ o] Fof HYF o
Et7iohe shtel etolst & & o SIS 3
el A&t AT & 5 . SHEETS AFEAR
IE FaA A2 HEF LeolA AVE
ol&< E9l A AHAFTEA R HALdt= AlLdolnt. s ST
< GiF SAAEHSRT 2] 2oy wte, HiEe %= Erh ’Y
SHA HE3fof 2.

o
_‘1‘&, (0]
Mo
o
)
=
a
1o
Fd
>
jaio)
o o



K| 3 X SHEA|Q] M & U EX

(J8 3-14) S4EYY

>
Hu
Jm

SI(ZMY: 2020. 1. 29)

ole} AT A2 20189 3] SFAFOIAM Fargt Tt

A AAA GRS ER) = BgARA 89.40] ek Al
AR & BFBENS) T S5 Al A= de EH”
O SJEHGF TS =028 e AGe wepeka, o
Aoy 7eeE, AGTTE 52 =E0H, ARISkE 99 EY
4e HAEIAT

20199 109 AHFHAE 2T =LA F), A-HALS
Tty 5ol A gk AET T3 AU A A
SAL = SAE ST B Aol ESS, AHIYE 52 %‘%ﬂ
g AYyS sk, 53] Aoz iy vigse dreds
4 IBE JAIsk= ArdolH.od

- o
=

=

59 4 B AH-F AN} A FTAPT SIS ES
AZA o g geales YL HojFa ok 201849 11¥ 23¢Y

64) QIHATEZAK2019. 10. 30)

87 N




F2AF 200MW F-54] SiEE AT 24, RS A2
3 THES, Y HE 5y RAHL i3EES &8s Qg
S F&EIYE) ol 20199 78 THBAYH, 290]9] =
YHFARL =2 (Equinor)7t gt TEsi1 ST A
AN A2 S

2 A0 o] 20199 1097HA] % ARE
GAZARE AE51T, 2024W0= 2HS

[e]
A Ao A7E Tacte A¥e sHIAH

N
r
|o
f
o
o

2. S A2 ofiHX] 2RI O LIE

1) ADLESRHIL ADIEAEI] OIUX| 5 =X

A RS BHANA APIETCE
hi|

HO| 9] #HOoE ANETYEE FU-LA] oA EA9] i
o5 7 & v} ol A3otd, IRt TA] ZH2Ee] o |z 4

65) SEMQBAKAMY: 2020. 1. 11)
66) St=ARTAKZMYU: 2020. 1. 12)

el

88



K| 3 X SHEA|Q] M & U EX

W
N
o
g
(o))
o
==
iy
ot
2N
o
Ir

28 A8 Azl 712 &
MEoRE H4T 4 rk

SHARE, oA A7) SHolA Frto] Z=A, E/\V} gtol 23

SFJNPT: ]awaharlal
Nehru Port Trust)e] Z7|A4E& AL R wAolH 7L o3 &
Q]

A} 20114 Ao Ll A(Cyprus)ol A ExbALTR Q) 2e $us
o] Qlek.6Ne) BROAL FAo} 2L 9 FAL dfdt

20139 Ay A2 FAHthe Kenya Power and Lighting)2] 7]=|%
(Kipevu) @A A0 A EAYSH SPA 2 3U7HS] F A o] WAL o]=2
3 Feke-gol SEEI FHAHMombasa)Al= 809 EE7F He=
2 A}t Ay FHAHKPA: the Kenya Ports Authority)2]
ARz 75A1ZE o] b A ERlo] A4S HATL A &
[ofl, I9t APlE o= 2pdo] FATH FAAE 20148 =9
52 A FHATE FHIAR Y] oA ZAIE siEsiE ZolEt 7
t}.69)

A2 & Lo, 201749 49 vl SHIAF 201849 7¥ =

1=

Re) rf > o e
3gk o >

flo

o

67) JOC(AML: 2020. 6. 13)
68) Wikipedia(z4A2!: 2020. 6. 13)
69) PortTechnlogy(Z4&: 2020. 6. 13)

89



AL olU7E 2285

BLACKOUT AT PORT OF LONG BEACH . &ﬁ
EYEWITNESS NEWS S

ECOATUEY 11:01 69°

A= abe7(BMY: 2020. 6. 13)

2) ADIE QL X|2|A|AEI-ADIE]2|E

& BE8F9Q YA &8 A AntEI=(Smart Grid)7}
FES 9 Qi /\U}Elﬂ & JEIF 4 ARV e 5 3
8ol AP AnESRE Ao 2 £ 93 ofj x| A4t

Zol T WA X B FrhsaTh Seltere] A F2
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5t 234 P9k T2 I(GPP: Green Port Programme)S 4
7t 20] 7|35t AutEo] LAdEd HiES Hadeles HiLst
AL o ING AlHtelut IMO oflv#] && A A|<EEDI: Energy
Bfficiency Design Index) 872 AS S5t A8t 39 AA| E=
54 olst9] 713717t & AFE] 25% TRl W= 4= Stk A
ARl ¥ (E 3-14HF S &AL & Aok

2IMIE|E
g2
SEH e U ESMEASE
FEDI X712 %1} A
HUX| &= d8t 24 2
LNG ZHet 75% 50%
LNGEL} Bt 20| W2 Az 50% 20%
EEDI 2715 =it 293t OfHX| 2= M4}

27 249 H INGEL B4 0| H2 75% 50%

A= RHEY

KXt=: MPA Singapore(2019)

FSE A7tE=9 o2 1" o|YAEE(MSGL: the Maritime

Singapore Green Initiative)= 3> 2 #H JAFZ A%t IHF TS
FaA71T FIH AP e TR AL BEE An

20119 A7k = Y (MPA: the Maritime and Port Authority of
Singapore}> MSGIZ 5¥7F Hdf 19 @799 EAE F&Frt
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M3 T HUZAIS] AHA g

re:
dlt
na
Am

i

20199 °lli= MSGIZF 20249 12€ 314704l AL, S04 2
ge4sks H& ZJxsHA st
MSGI&= 24 A8} T2 I (Green Ship Programme), Z13H73
St =2 J3(Green Port Programme), X274 ouA] @ 7]& T
2 13 (Green Energy and Technology Programme), X124 Q14] I
213 (Green Awareness Programme)2. 2 A ELH o5 T2 13
= FAIHARZ [T FoFo] @ 75h= X 7|Ee] Fohs 71d=9
AT E]HE X]%"EV] At AR Aoz 7|FY AHH] oS

A&7 BAY b2 2l v A THqA Fek= Qﬁﬂitﬂ,
P A T oflHA =2 AA AR FH-AEE HE & AU
<= oA BArA S gTS FAl Y 5= = ﬁoi o Azt
ol ©wd] FREE dol HIFEAIRER tiido] gdiE & Ut

A7FE2 9] 53 (Jurong Port)2 3,0008F 22760 7F19] EfFg
g2 ol sS4 3] 4rFaL, olF &l AlA 1] Iutd
g AlES BRe gete g 533k A7t 1,2005HkWh o442
A Y4 Ao w AR, o]z et A,89] 60% o=
A A= AgHH. 23 AEE oYA= odvA IHEE
S &2 Aoty 3T H Y Au= AZE 5,20052] THaH|
ST TaAE A= Adsh|= 3o

75) A2 gy,
76) &71E= 2.
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2) Ao-LA] OfIAX] AA| Akl

(1) EPIC 2020

et AT Al A BHL 1AL A GuH oA
2= A= ‘Symbiotic bio-Energy Port Integration with Cities
by 2020°0]tt. sig A9 FA2 Futat QI Ao AAA S
HAE A&3 4= olvA 259 FAES FstaL, vobrt A&
7Fe e HAE Aok 0“3} olF {sh Fut AL A H 9 Hio]

54 'EPIC 2020 0.2 2 o] A& 20139FH 201697H] &
37t L YA G ofZE{or9] Mantova, L2249 Akarport,
2951] Malmo, £9°] Wismar @t I A olct,

EPIC 2020 & 4HA]o 24 APt HA Fb-E A9 oA
HEQIE AASH, HlolQ ovA] AL FAEE B7HgoH,
H}Oli ANAA] 7|9k 4] S BAstaL, vho] @ oA 7|¥te] &

y

(1% 3-19)9] FTHe BlRER |) G AgoRo] HRS
22, i) BESAL 428 %%Q ZAE, i) 32 AF B

Eli = EAY sEAtES &
N e
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(O3 3-19) EPIC 2020 7Ha=

Ports as the mother-boards

®Access to diverse flows/markets;
ePlatform for existing & new activities
eStorage and buffer capacity

Improved economic & environmental
performance for businesses through
synergies

Strategic value of
e bio-assets
Strategic value of existing

capacities in various fields

Strategic
partnerships
among

old, new, large &
small

businesses

Public-private partnerships

Cities asa

Cities as key
resource base

markets

K= EPIC(AMY: 2020. 5. 4)

EPIC 20209] BHEE 7+ Fy-TAlo] gt o|A] 127}
TEZ AAFHHIE 3-200~(1™ 3-23) FX). 2+ 2-0A A
AP oz H7E AP Hio| 2 AUS YEHT Al Ef 5
ojtf &, ARSA SoA] Hiol 2 oY TS Qulgich A
dFo g #79 B2 AHA7E FFH= ARA(C: HAE oH|
gt A1 9 AbQfolu X|2jd 449 Afo|& 7k X9 oA 1
T} AolstA 1H A

EPIC 20209] oW A 12| =+ -5 "ol o|A] AHd7|dh vt
- 3 2 B NS QulshrlE Sttt Aol Hiol 2 miA
e} vpo] @ o x] 550 45 AAE P3| oL, Hio] 2 o] 9]
AL S 7

oo

77) European Commission(ZA1: 2020. 8. 26)
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(d¥ 3-20) EPIC 2020 Mantova At S5

|
|
Slelarn
|
Electrigty |
COZH‘ Hydrogen—
Compressed air H
'
1 N2 : Qily water
1 |
1 |
I
I
|
|
_____________ |
I
| |
| -

\
i@ H e
Femllze\ 71

i
I
1 Bmgas
' stra - — - -Fertiizer :
1!
b I

K= EPIC(ZAMY: 2020. 5. 4)

(O 3-21) EPIC 2020 Malmo Xt S5

waste

XtE: EPIC(ZAIY: 2020. 5. 4)
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H3E U=Al

of A

(0¥ 3-22) EPIC 2020 Wismar X1 S5

e
Ofor
=
Am

il

Xt=: EPIC(A4QL: 2020. 5. 4)

(& 3-23) EPIC 2020 Akarport X2 52

r Plastics|
| |
i

mixed !
waste  sludge

‘Whey

Chicken

table olives
o‘

pomace

Manure
Manu '_’-
ives; |

fertlhzer
'Steam

manure K

Rice

Husk

ollves
| <—pits
mmawﬂ

Kt EPIC(AAY: 2020. 5. 4)

Milk
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(2) L2 7[00 M7} EHLHT8)

Hlo] @ oA S &-83F EPIC 20203 2], Y& 7 Autof A
= H¥F dA-4A A-LAMY(Kagoshima Nanatsujima Mega Solar
Power Plant)o] X3P}, F 2709 9] H|-&o] FA5l1, 2012E
of A AMZ AlFsl], 20139 o]F &JHH
U852 79 8,000MWholH, £ 342 29t 2,0007FHo] A
Saot1, | 2% 500082 HAaHlES ddtte AS BHE
Aot EHAA BAE HrlE A9 AHGARI Fad"
(Kyushu Electric Power)oll 209 &< a2 oo},

b

o
Ol

(o)

(O3 3-24) 7t0A|0F EfRE

Kt Youtube(ZAHQ: 2020. 2. 7)

78) Power Technology(ZA4: 2020. 8. 26)
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K| 3 X SHEA|Q] M & U EX

(3) HO|L| Z2{A}2i79)80)

AuY FYAASDE YdHE Ste 25 E 85km HojZl 3|
‘Buitengaats' @} Zee-energie’ & WA A FOo2 3t sjA5H AbHo]
ok 2015W5E AdS AlAS 201795 E &9 oot =4 &4
H|= oF 2891 9232 ZWHA(Siemens)S H|ZE3H Northland Power,

HCV, Oord7} AFdefl o Tt

(23 3-25) MO|Y &S CHYR| ©E

(o[}

L

Xt2: Power Technology(ZA4Q!: 2020. 2. 2)

Aol HALS A 28~36me WA sl TS A
A8f 2.6TWhe| 71& AAketaL oF 78 5,0007Ht dEe 5=
Sh= Aot} o= Qlgf ujd ofF 1257 B9 o|itetEA HiES %
Skl 60097 7ie] A E FET A= 7dista

by

79) Power Technology(ZA4: 2020. 8. 24)
80) Wikipedia(ZM: 2020. 8. 26)
81) Gemini Wind Power Project = Gemini Wind Farm.
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(23 3-26) SHLT| X HEe

At=Z: Power Technology(ZMe: 2020. 2. 2)

3. YIEE TEIIC| ADES-TAISHA oA

HE7 }°ﬂ7ﬂ 273 T dEF 2AHE
£ 2 e

ade A
B 27fRT QERO] FAL WES DA AvtEgn
EAAA 0] 5} Faloln], Owh A HRER 1Y 5

SAhE 9o FARTHE 3-15 ). ABF 2] ARSSE A

(& 3-15) SR 25 U X

% 7| =] 82)

PCL Tankers Pte Ltd General Manager
Institu?tlavl ol;AgEZrTeereljeStitSb/rokers Adjunct Faculty (Shipping Business)

Proctor and Gamble Process Engineer

DHL Supply Chain Manager(Strategy Implementation, Asia Pacific)
National University of Singapore Associate Professor
Bayer APAC Commodity Manager
Maersk Head of Liner Operations, Asia Pacific
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X3 FOrEAQ] O FHE U 53
E x| 2482)

Klaveness Digital APAC BD Manager
Shell Head of Shipping & Maritime

A= KA 2

=2
19
Nl
e
2
rO
i)
ro
[
4
>
)
[
Y
o
H
)
(i
fol
fifo
i)
lo
frl
n
o
o
)

= . S
(23 3-27) QIER Z1f: ADIERITO| 2
B 7tE SR2(Most important) Il 45| 2 (Fairly important) Z2(Important)

B 27t Z2(Slightly important) MMl Z25tX| &2(Not at all important) WMl 2 242 (Not relevant)

2% 244 By =S8 Al ArRd713]
(Operational excellence) (Migrating activities) (Labour limitations) (New business opportunities)

INEERPRINEA

82) 2242| /313 Q17| SIsH, HIX) 22,
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AUFEEAIS] FQ1Z Hoth7] §sfl, AREGTE 5 FARET
4 B2 =2 A3 2AE +3F i D27 Jdo] iR
st AMERAIY] Bl 1) THFo|y 419 A3t BT A
A& (urban planning), ii) &% 7HA(logistics solution), iii) At A
HFA Q1 #A(innovation) 22 A, o]= QI7+9] 4f9] o] H
I FA0 e300 AFA ¥ 7R = BAY iAol W R T
& 4 Ao, 7 AAolu AR AHke] §4lo] ARETRAIE F3
24E o S 27 HelR ofAZY
(O3 3-28) QIEIR Zik ADEEAIQ| S2U(1)

7t& £2(Most important) [l 423| Z2(Fairly important) ZQ(Important)
ofZt

J..l...IL

715 7H(Population growth) = A|8HUrbanisation) Z=A|H&(Urban Planning)

o 1Ll ha

LA} QIR EH(City infrastructure) AUE TR{E(Smart grids) AUHE Y (Urban buildings) LAl $B{Urban risks)

b bold, by

Ti& 7hsS(Sustainability) Ol d{Mobility) BF &a8HLogistics solutions) #(Logistics applications}

ZQ(Slightly important) [l £251X| 2/2(Not at all important) Wl 2| 22 (Not relevant)

- N W A o o

INEHPSIN RS

olo] wtaff, Q1+ Z7Hpopulation growth)t} EASHurbanization),

A} A (self-regulationy= AUIELEA]S] Folog Z&5}R] =rtil
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re:
dlt
na

RI3 % SRt o

2A15L gulgt ol5e AntEstuct AEH s AT
Z719] Ao 28 27 9] § A8AY & I, AvtER
A7t £ AAE): 2ASHS Eaksl] i o5 elow 4
71514 QOITHIL £33 4 otk AntE gy Uy, A47HsA

5 unx] GBES A2 AvtEEAC] FAOR oA, AR
%

O—IEL_
g

amrte) ME 94 E4ES & 4 At

(23 3-29) QEIR Z1k: ANELAIQ S2U(2)

B 713 32(Mostimportant) Il XT5| 3Q(Fairly important) o ZQ(mportant)

B 27 5Q(Slightly important) Il Z2351X| %4&(Not at all important) W 27 %12(Not relevant)

33 UH(Public safety) 4% % E%(Health) #(Innovation) A% #2|(Business network management)

At oo AEEY CAZ9 7R 88 CIXgatol 31718 H 38 BEHH(Public policy)
(Funding of new solutions) (Technological applications for cities) ~ (Sociotechnical impacts of digitalisation)

Tt81H(Self-regulation) THHI(Regulation)
INE=HPSINES S
2nlERE-TAlS] A4 Eoloal 74 84 FHenabling
technologies)o] A4 0 & 0174335}. =5 54 &4 ¥99 94
28 59108 ojAxE S50} Ui WEs= ol i 39l
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(I3 3-30) QR Zif: ADESITLIL A9

B 18 Z2Most important) Il 45| 2 (Fairly important) Z2(Important)

B <7t 52(Slightly important) Ml Z238tX| %S(Not at all important) W 27 &S(Not relevant)

U5 252 2t (the Environment) 22| & (Job creation) J1& X2
(Landside flow of goods) (Enabling technologies)

INEMPSINES OS]

sntEgR-EAe] RESA A% Holo] et A BEL B
oJzth PR the RYAo|gAY, Ao wEEL 47 @
olo] thal FHHOE FATS & 4 AT MBS AWk 4
3 QIEROlA AETL AROAL |) Bl SUEE BT
EAZ Rk v ge] B4 0 4 UL, i) UE RESHT 3
qreq Alole] BEES AuwAVt 24, ii) B4 BH % od%

N,
=
2
U
i
[
ol
0,
o
9,
i)
)
>
S
ol
ol
0,
my
Mo
r.l
gl
<]
2,

(O3 3-31) QIEIR Zik:

nEET esheyxt o)

2 (22.2%)
1 (11.1%)
0

58 ozt

%)

0

|
2 4 5
S sa8 52 se27 7 g

o
o

INERPRIN RS
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AOlEFR-EA} GE TR R o] g AR AN
A oL (1Y 33000 Feslo] ek PRE Fut o] Ut
Aow morow, ARodont i) grA7e Bt BET 4%

— —
A9 B8 Az b Tl AMT 7, ii) AAL FFHo=

IRk a4 e AL A Sl AU

SUSF Azhur: 97)
4

4 (44.4%)

w

3(33.3%)

1(11.1%)

1(11.1%)
0(?%)

5

2 4
257 MY B s98 B ot E2d BREI RS

HetozRE o] Wi7ks 5 WS FeL At £A B B
Ao 20 FAAR B 4 itk ARAEL AntEGT-EAAA L
Aut wjEgae] A IFS E AR BUAWYHILY 3-33)
B3). 59, FUBEAL 71949 AsF Yol Gt A7t ot

Holl whe}, AntEFR-EAIAA JA] #iEEAlel EHES 7Y =

v

o+ Aol

A7 1) sidelMe wedae &5 HE

Aol i) &A% 2L A&7 Al BALS E A %o
2 24U 2% 5 9L Aol AR ALy
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(23 3-33) QBT Zf: ANET-CA|Q MEIHHE BZ St

dutblE 2tshegxt: oF)

6

IS

3 (33.3%)

Hp 2 ERSHE A47bsA A ESE B4 A, AR

A 2
Fee AnEGR-EA] QAL A4S RS B 2HA

AP F A0 7KLY 3-34) F2). AEAEE 4471
A} BT 7\E0] 7 AW} ThES AEsie A7 B4
248 F53HE 4B 9T 4 AL Ao A4t

e 1) I U A 3
a7F 8 Aoz 7Heh, i) A&7 A4 & o=, 71
of A9]A] Feje] dREA T8 5 AL A6, i) e 24
o] Aol A=z fg3fof ote A2 =7hT A= AR

(O3 3-34) QEIR Zi}: ADEST-EAI X|&7Hs U 21t

bt

HEH X E7Hs Y M@k on)
¢ 4 (44.4%)

3

3 (33.3%)

2 (22.2%)

0 (0%) 0(0%)

1
2= Mg 58 32

INE=RSINESEY

5

ot ZY 2 HE

o
o

0

)
[
o
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H3d =AY oA 2 H &

ATPEGR-EA QA AF AR AAdE 3 ads 1A
o7 7| 3-35) FAR). AEH A g3t A&7}

27 %
o HhEE A ANERU-EAAAS BT HT SF FHL
Q8] ceslok S AT HEASS BT i) A% AW )
HE BE FFRE o|UAE LY HHo] Hof 3L, ii) METAt
A&7VsH TS 2 AR AT B AN o Bt

(323 3-35) QER Zif: ADESIT-CEAI HFEHERY 7H4 21t

HEHES @ et o)

4 (44.4%)

3(33.3%)

1(11.1%)

1 (11.1%)
0((‘)%)

1 2 4 5
B2 &S 598 Bl ot zQ8 BRI RS

INEHPRIN RS

272 LUEFT-EAIGA7E oV Al 2& A ¢ 578

2l 9 3T Jles ”&%5“1«13 3-36) &=2), AE 5
A L

S -IEA 04741 ETE HE A4S
= 2 AMESHER gfjof ok, i) 7]
= YAY Eﬂ'ﬂoﬂ‘ﬂxl ol Bt A4e 24gsfoF 5hH i) olvA &
& MAdvtezs b aAoA FFHRA g2 7AA ger=
%

al

W2 A&7 AL Adefe] ARz ofuA] e oAk ot
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6
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0 |
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71€F APERAIZ|MIAIE, ARERAINHA S5 EEoto] A
A B AA B7AE FEste ATS WElkth ATLE L ALY
a2 AERAZNAEARISEAE, FESAY, FE=IA4,
FESA7RSS A BAAID)E Addste] ATERAIAHIA(Y
- uE EA Y A 5 EA F8 Vs FE QA AHIN)E Al
So7] At A FESA §87led FESAVIE olE AL Hof
A o] .89
AUFEPER JUE Y RERE ofdEt s Pt 5 HA &
#9 W BE olsiEAAEe] HAE VIeR AAHIAL A=E 7N
ozt Eder %}UP 7 SHAA 29 3&4o] FAEAL HA
st=|o] A&7kest ol The et FRtolth8d)
o] AR ZAR 2 79 5 19S5 A4
ATH. AFEAE] FH|A ATE JREAS
st "FREAS] BAY T} arel A ’6}”~ Foted 73_* JE
B

83) =7 IHF Y MIE(ZAY: 2020. 8. 14)
84) 219 ® Z7IHBHEME.
85) 021Z 2/(2019. 12), pp. 74-76.
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H4E o= ADE YA JHE S-

g
Ii

olo] 2 HoHE A AntEYTS S EAL SHsT Qe
FUHEAES] 493} 4 B4 5o FuEAo] AnEFE 9
O

o) Zolof S a4, 715 5 ek IA e,

1. MUEESEXSRC)N T2 ST 23t

1) O|2X %t

| =

Ducruet2001)= FEAIE FUEFY ZAFEE 7HAI &
P FUEET FHet BAY] EEF A7 7]2-{‘2§ Ry
TAE IR RIS AlAZR] sl EgutES IVEET &
WAl f27F 2R 27] g (" 4-DO] 5 sitAdE =

H FUEA|(World Port City)Z EHFE AT}

m[m

(I 4-1) DS ST TAFR Wsl0) T2 STHEA|Q] 9385t
Port Traffic
Small Medium Large
3 >
(]l o @ O
Coastal port town | Regional port town Major port town
ci
g5l =<7 N
4| C) @
54 - -
Reglonal eity | Reglonal port city [ Major part city
E-. (/ —
5 m) |
caasrm mﬂmpnlis Fart meﬂapulls Waild part ety

Xt=Z: Ducruet(2001), p. 31
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Ducruet(2006)+= 3597H1970~2005) & 6537 AHS tdo=
A IS EASRCL: Relative Cocentration Index) &4 B9
TEAS] o] AP Ao g o]F A= Ao] ofyt A 81l
3 24 Ut AL AXlele] U 711 §3802 zAslgch gur
THE Al(General port cities)x= A GAGA oA FeH7]59] S0 =
AEo] 7tz PR =F3, fUgo] oo siFEr. sjEgyt
EA|(Hub port city)= AAHBANA et 7]50] F28) TS
FHo| oy, HiTEA|o| A7t e BeE HAEd 5ol 97

sigEch viEXgetE Al hinterland port citiesy= A A ]|

°c}”}7]—°] T8 8ut oy} iRt I TAE 7HA AL 9

FE ESIHES, nt2Aolq3 5ol of7]of sigE. s

T A (maritime port cities)= E£A|7]50l Hls] FT7]50] ol
32 NEYZSF ZH 22| Maas delta A[o] s

(23 4-2) RCI 7IZ i1t OFAIOF U9 | 7HK| 257

E

go
B

O

Ol

i o2 rlr _>|: )

Maritime traffics ¥ Transpart conmections

GATEWAYS MARITIME CITIES ‘

pumpess:

prgssaron

HUB PORT CITIES SARaCE GENERAL CITIES ‘

® Major node (F1 >0) o Mimor node (F1 <0

Xt&E: Ducruet(2006), p. 21
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K47 B1RE AIE S9IA| 1S BE 2w Y

Ducruet & Lee(2006)2] Ao EH A AFEA|FRCD) &
19} gell 7(0.75~1.25)5r FT} EAZE #FE °fF EA
HCity Port)o] L, 1.25 o|/F, 2.99 o|oh= EFRHEA] (Gateway)
|1l 3 o4t S EYPUEA|(Hub)E EFAch V= 0.33914 0.74
7= FEA|(Maritime City)e]aZ, 0.33 "9k LW A|(General
City)2 23t} 86)

[©)
mlo

(O™ 4-3) RCI0|| ME FTH=A2] 3}
Relative Concentration Index (a/b)

&
HA HUB 3 GatEway 125 ’/\;/.OI

r’ "
r’ "
l’ ,"
l’ _'
# I "
" . Y
¥ 2 .
. P o
4’ l’ t
Pid ,’ -
” Ed
t’ .
t' .

—
[—3

0.75

ner throughput

ALID
JNILIIVIN

| 0.

w
[

(a) Share of con

ALID TVHANAD

0 (b) Share of population

among the region (%)

100
Xt=: Ducruet and Lee(2006), p. 117

2) RCI0fl M2 ESH 9l 200 ST Fs}

20199 P25 439 1000 % 201‘41 f‘z}‘j&(LA, LBf‘z} )
o] At 597k Pk

86) Ducruet and Lee(2006), pp. 116-117.
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T4-1) X CH &Hato] HH|0| E2f
(H 4-1) MA| 20cH &ote| 0| 25 ——

=8 g 2015 2016 2017 2018 2019 CAGR
1 510 3,654 3,713 4,023 4,201 4303 | 4.2%
2 SotR= 3,092 3,090 3,367 3,660 3,716 4.7%
3 LR By 2,062 2,156 2,461 2,635 2,753 | 7.5%
4 M 2,420 2,398 2,521 2,574 2577  1.6%
5 2N 1,762 1,886 2,037 2,192 2,323 7.1%
6 B 1,947 1,946 2,049 2,166 2199  3.1%
7 Zoe 1,751 1,801 1,826 1,932 2,101 47%
8 23 2,007 1,981 2,077 1,960 1,830 | -2.3%
9 I 1,409 1,449 1,504 1,597 1,730 | 5.3%
10 LA-LB 1,535 1,563 1,689 1,755 1,696 = 2.5%
11 2H=EH 1,223 1,239 1,373 1,451 1,481 | 4.9%
12 SHL0| 1,559 1,477 1,537 1,495 1,411 | -2.5%
13 ZESE 1,189 1,317 1,198 1,232 1,358 3.4%
14 HEQIZT 965 1,004 1,045 1,10 1,186  5.3%
15 AFH 918 961 1,038 1,070 1,12 4.9%
16 e 1,026 1,046 1,027 1,045 1,042 | 0.4%
17 SEET 882 891 882 873 928  1.3%
18 EISHIA 912 803 826 896 907  -0.1%
19 Ctel 945 958 97 977 876  -1.9%

x|

7120198 71% S2125Y 29|, 1000 &2 5 LA, LBES &3
Kt=: lloydslist(2016~2018), Alphaliner(2020. 6, ZA1: 2020. 8. 1) 7|2t XX} 2t

200 FUEAS Qe A 537 AW 1.8% S/, ot
o, YR A FUEAZL AWF 4% oJFOR ARSI} F7H
]_
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H 4-2) A 20t S2H=AlQ] Q1

ERARRS
=% U3 2015 2016 2017 2018 2019 CAGR
1 5t0] 23482 24,163 24,862 25582 26317 @ 2.9%
2 JtEE 5636 5622 5709 5792 5868 15%
3 = Xt 3,391 3527 3668 3815 3,96 40%
4 a4 11,275 11,483 11,693 11,908 12,129  1.8%
5 XL 11,69 12,002 12,316 12,638 12,968 = 2.6%
6 St 34562 3447 3429 3418 3,407 -03%
7 HHL 5,041 5,162 5265 = 5,381 5,499 = 2.2%
8 23 7246 7303 7365 7429 7491  08%
9 I 12,516 12,869 13,041 13215 13,396 1.7%

10 LA-LB 12,345 12,383 12,420 12,458 12,448 @ 0.2%
1,006 1,007 1,007 1,008 1,009 | 0.1%
12 HIO| 2,401 2,523 2,651 2,785 2,833 42%
13 ZESY 6,178 6,292 6,381 6,475 6,506 @ 1.3%
14 HERD 1,017 1,022 1,027 1,032 1,037 | 05%

u
£
u
0

15 A 3,395 3,457 3,621 3,585 3,652  1.8%
16 s 2,778 2,779 2,776 2,773 2,773 = 0.0%
17 AR=ET 1,786 1,789 1,791 1,793 1,791 | 0.1%
18 EHSEYIA 3,610 3,652 3,697 3,749 3,761 1.0%
19 Chel 4,849 4,995 5,145 5,300 5459  3.0%

220194 7|Z SIO2 S 29|, 1000 &9t E LA, LBEIS &
t2: Worldbank, 22{0JAI0F 7=, Quandi(ZiA44&: 2020. 8. 1) 71t XXt 2

20199 HE==F AR 100t 99 = 20t YHLA, LBY &3H
o B5%, ZAATE 71E0 R Ad 597H2015~20199)9] A3
ASEAERCDE AL

2

RCIE= 19799 2| 7HVallega)oll 2J8] At A=
FrA P g gt T 9l v g2 FolHT) 1 AL o2y Zo
o, T+ iAY Pi=sg0lll, P iAY g9 I FAA, o2

JeeA] 52 A,
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by} w49 A FRE e,

Ad 59z RCIE 24 23, J7tzad, Y2 A4S, 4t
¥, ZHEEY, AEAZY, dF=AF2 RC Ao H2Hd 3

(& 4-3) MIA 20t &2te| RCI Xl= Hx

7= SHitd 2015 2016 2017 2018 2019 &
1 ot0| 0.61 0.61 0.62 0.58 0.61 —
2 AItEE 2.20 2.18 2.25 2.25 2.36 +
3 SE - 2.39 2.42 2.56 2.45 2.59 +
4 MH 0.84 0.83 0.82 0.77 0.79 -
5 N2 0.59 0.62 0.63 0.62 0.67 +
6 B4t 2.22 2.24 2.28 2.25 2.40
7 A0 1.37 1.38 1.32 1.28 1.42
8 g3 1.09 1.07 1.08 0.94 0.91 -
9 HIT 0.44 0.45 0.44 0.43 0.48
10 LA-LB 0.49 0.50 0.52 1.01 0.51
11 2HZEE 479 4.87 5.21 5.12 5.47 +

N
qn
ns
S

2.56 2.32 2.21 1.91 1.85 -

87) Jianke Guo et a/.(2020), p. 4.
88) https://www.hellenicshippingnews.com/china-mobile-ningbo-zhejiangs-5g-smart
—port/(ZAY: 2020. 8. 20)
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K47 B1RE AIE S9IA| 1S BE 2w Y

& SaHE 2015 2016 2017 2018 2019 &
E3Y 0.76 0.83 0.72 0.68 0.78 -
14 GHER{ I 3.73 3.89 3.89 3.82 4.26 +
15 AFH 1.06 1.10 1.13 1.06 1.13 +
16 & 1.45 1.49 1.41 1.34 1.40 -
17 e 1.94 1.97 1.88 1.73 1.93 +
18 EHIEYODA 099 0.87 0.85 0.85 0.90 -
19 Ctell 0.77 0.76 0.72 0.66 0.60 -
INI=HPNINESPN|

RCI(2019), RCI(2015)9] &= 0~1 Ato]= Aat2iet £ 0.5 o144l
Futs FE51H, ZHEEY, A=YPrgo grol 953 1L,
B A4, A7IREY, BARY, a3l o
3 QM3 Fupolge 2015Wof H]s| Zho] "ol Qltt.

RCI %t 7|5to &2 AUE JPEA|R FPRtr]so] ZF3tE 1 Q=
P ZHEGEY, NELYLY, YR A4y, ARy AJ7tzE
T, R2ago|tt. 55| T AUEFTHEGE ofujgt AHLEAIE
FA7 g2 HEAZY 79, Ducruet(2006) A-olA EAI7]5ol
Hsf Put7]so] ojgov, e Ivrlsol ButE

(a2 4-4) RCI 7|& AOIESH
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2. UXALQ)O [E ADIE SUTA| FHst

1) Q2|Ltate] ADE HAHEA] 25

AR AZLQ: Location Quotienthi= 1960¢ Isardell 2Jsf At

wom =4 49 Ao 53t JES B Azl 1Q
Je e Hoz mAo] st
_ eile

AoA e Bl HGAS A SARE o], e WAL A
A & SAAF olH, B S =7t idtd AR 40l E=
g =71 & SAAE oIt} L@ > 1019 H|WL A H O i4k}i o
537t B A QEY Erhe AS ulste sid A9 FHAY

o sigErt. L= 10" H= r’éx_f’} ARt Eolehe Ao,
£Q < 101 3 oA Ge] 141919 S5hEs) e Hojury v
A2 oulst, A A U]X]% YF7 5= & 7 At

FUEA| O] PR E3EE AR & ARFEANRS T #5t=
golg 4dS ZE 4Y dAAS St Hols AuH
Al g FRHEAIZE PREEAIRIA] ARE PUIEARIAE &7
geh fEuEhEst ofyzt A AA FHEAY ekt i‘j}
EPTiRiel 53t A=E Hlwsh] s SAEREA %
(SIC: Standard Industrial Classification)& Z-8&3ttt. A&
FIAIAL BFAIAER 71% SHAEigiy) 71€2=® & ‘IH S
SFEHEY 5 1270 2ot sigEt
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Water transport
50 AAQ 204
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oL L_d . . .
5 Warehousing and support activities for transportation
BT Y 28 B MHAY
Publishing activities
58 g

=Ty

Computer programming, consultancy and related activities
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Information service activities
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ZHEY, HEAZY &o|t
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TATYE FAF 7F AARE AR 9 goly ek 9% IT EAF
= M¥dt= 5 P AntESE %éﬂ/ﬂ L@35}7 QIth o0 E3F 11
2 U ALY ZFHE B3 obAoret HAlotR The F8 W
A 5] HAEIE A% FAE skl A,
20199 E5F 71+ FHolA 4915 AHAst= 5 574E A= 9
g F9 o w S5kl Utk AHQlo] HiEA R UL B
gE, &7, B4, AL A=, 5% T o4 7HA SHY AntERvt

A 49 225 Yt

Ol

c\j D‘J

(2E 4-7) HI2RZLIS0| ADES HA Bl 7|5 HIH

LOGISTICS MOBILITY

GOVERNANCE

PEOPLE

Training a

X2 Portalcip(ZA HE 2020 8. 20)

90) portofgenoa(AIAIY: 2020. 7. 31, ZA1: 2020. 8. 3)

91) porttechnology(HIAIZ: 2020. 5. 20, ZAL: 2020. 8. 3); cyprusshippingnews(HIAIL:
2020. 8. 21, Z4AMY: 2020. 8. 22)

92) portdebarcelona(HIAIY: 2019. 7. 2, Z4A: 2020. 8. 20)
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ojgfet olf= Allwof, mHe-L, HIEARY FUHEA[S] AUIE
A ST AR =4 vEhd AoR ddE. 1
Ao 7 YA 22 fEyete] Ba I, A9 @
oA s SokEo] o, AREYTEY S S3tH
o] 97 gre Zoz yehytt
(E 4-9) FE oI YUTAIS] SR I ADEHVMA LQ Xig
SRS ADIEBIORIY,  ADIE
Ny EAY aarAte!
18 B 015 2016 2017 2015 2016 2017 =5
Hgeis 2H2Y 171 167 164 19 117 116+
£ g®=23 349 319 321 280 273 271+
4yl0)  MHEQZ 240 236 230 172 172 172+
AHQl Ht2M2Ut 122 18 118 120 120 122+
ABQl  gAob 100 1.05  1.02 073 073 074 -
AHQl Us|A2tA 073 074 072 057 059 058 -
J2A meAa 203 202 207 202 201 206+
olgf2ot A0t 461 461 446 266 262 259  +
g= BA 208 204 207 100 101 1.02 0
o= oM 194 194 189 090 091 091 -
B2 Mg 190 174 169 08 083 083 -

Rz KA
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AAZ A %(Global Competitiveness Index 4.0), A|A3Y(World
Bank)o] Al &-dl= 545 X<(LPL: Logistics Performance Index),
AlA 100t Fete] HElolY E5%a A-53t o] £93) ol gt 7]
2225 YUY WEFY] 5718884+ 7128, AAA,
A, FAA8EA 5 471 ARl "iet Alx, =zt ICT 2y 5
o] 127} IAZ 7HA I 141742 HrIstc 274 AS BalA
o] 52L& 42 AIE T Al AR MR 228 H|2YA Y, 7]
E} o] AAEo] A&7 BAAES EtE o =R 71
91t Aot 99 =AY AT wrhe AL AUEAY 22Y
T2 st7]of £2 4Q AAARAY A, A=A gAd A
59 Al

X Bol g F7huct g4atrie

93) lloydslist(ZA1: 2020.8.1.); UNCTAD, Review of Maritime Transport 2018, p.79;
MACGREGOR, Container terminal automation & inttelligent cargo handling, 2018.4., p.5.
94) World Economic Forum, 7he Global Competitiveness Report 2019, p. 5.
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ORI QIZHEAIO| SIOHEA| CXE i |E s SHAH
(Secure and humanity portcity) S0tE {1} UHIKIE R[] 0|25 2 22

) AOIEIR|E 718 MY HA SSHA

ol A&7tstt SUEA|

(Amenity portcity) YU-EA| ZH ZER SXZ U A FAS
SIOHHE O|MHA| 45 - 22| AAE
A KHE3HE SIOTA| Ol Mut 2OIXI- 20188 7| 24 37t
(Fully connected & autonomous Al 7|8t =2, M B8t A S84 G X2t 1=
porteity) 5G {IET 7|8t 214 £4l 0lma} 5
BO-EA| KR BY B3] Y 52
i::;:l_lt sil_tritt/l) SH-CA| 7 ESE IE S2 A A|AH
IESIDI-ADIEAE| IS 93t B2 XA 75

K= KA

97) Saaty(1980); Saaty(1996).
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AULE P9} o]
Aztof| gt BAAA HAZ =457 HoliA= fﬁﬁl‘i— 7}7%@@
(CVM: contingent valuation method)¥ FAZQIE
analysis)o] 2] &&= Ut B 227} @9 ;—/\1% &9
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=42 v 4 i AXIE BAEE 48sjo] Hole 247
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98) &5x(2005), p. 12.
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K47 B1RE AIE S9IA| 1S BE 2w Y

Py, A
=3 T A
(attribute) (Level) =o
524)
( ,_rEQO) SHIMEM I EASPHO0| M2 7t Q= AEY
xoa
SSHQETIEAl  (884Y) ST SATHURE A EZ SAGHA FTte
(Efficient port city) =t 0|50| A2 LTt S
(B2Y) S EATHETH A ZlGHAM SOtEAQ| A7 IR
== 25t

INEEHPSINES S

(2) MEMCHQIEIRIC| MAHIQt 14
F9] ZAA 319t= A3A & (experimental design)of] 2J&s}o] o
WS 9 PEEE TAAE =Y AUE IREEA] A4d Hijk
] dEgEo] g2 Fe5 At Hchoice sets)
AP AUE PR A] HA] BIAEA Hel 42 flsl A
AR A2 gz o 7 kg AT (data generating
process) AX= FxIME WHoz AE £4 7H9 A/
F+= Fa3 ZwAA(orthogonal main
= A8 SEAEY dibAEe] digt 14
29 BEE E0l1 2R AHARE o]&ste] FHEAZFNL:
nested logit model)& 4T o A Hst= T gle UL ERE
9] =YA(IIA: Independence from Irrelevant Alternatives) =4S
sidst7] Ysll SHAIA AUtE A7 ALEA] e FFE
olnjst= @A A it AUME FEAZE AL EE it F 7t
Az & A 7HE AARH.
2= &A(attribute) X FE(leve)d 23 F 34x4=32474

S
990 Tt FR=AIY Hi4f AvtE FHEA] ATz tigt 4=
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100) &4 7t0]| AlZtst ASEE(interactions)0| EXfSICHH, 51 RWAHE AFRSH0] QI0ZI
ZNSS MOl(bias)E 4= QUCH 0 AL 128t ASXEE 284 (strictly additive
N

equation)2CH= CHaEE (polynommalequatlon) o= A0| oS g Ao|Ct

E30|E RE MEHRS THl U2 09 £ 71K 019 1h20) 55 7St 3, RS
TH55t 4 10| B RIS S TRiGH= 12 SHSE SISO S5 4Tl ST E0H Ol

2F 2 ALS 02| THECEH S0, 2=t 2O YR Hth & Ao H|ws = o Ay
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gl ol AFAEASA] AAE AF3tct. o]

o) A
SR 8%*1}-4 58345 29 it ARst Aderdd ¢

V= B50] 758 874 (deterministic) F8011, e, =
E7Hse &EZ(stochastic) F-&o|t}t. SFA 7} AT C

o] BE METiotEol el U, > U, (k€ G, k))& WE3od,

Rl

3> Vate=Pr{V;— Vi >ep—ey} )

Al (& F4517] HoliA= GIFEALGS A A9 Rxe
E4 EH A (independent)e]™ LA A (identical)Ql AFE] =] &
E(Type I extreme value distribution}& THETtHMcFadden, 1974).

o] A% SHAL i7} Aot & A SE2 thadt Zo| XEH.

exp(V;)
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eXD( V;k)
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24t 7H9] AA T2 FHZAEFP(NL: nested logit model)
o7 FAHT YY) £E& sk ZAo|tHMcFadden, 1978). 2
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W} Zo] A= I¥HAQl MNL SFE2 30| Hil, a= 1Y o= NL
SGERFC] Heh wEhA TIA 7HE9 A9 offE Hdshr] #9
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A50+ﬁ1 11]+ﬂ2 271+/83 31]+ﬂ4Z417+/85 5,1 (7)
o714 BFE [ SHAY &80l dFS vA= N &30
gt g ASolth. ol 4] (7)Z An|Eto 2 JiE Hel 4 ¥
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o] & 4= 9loH, 2] (8) 7HAWSe} /N &4 7+ SAUHAE
(marginal rate of substitution) YEFHTY.
MWTP, =dZ,/dZ, =— 5/,
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AL A= o]#3t AIS ﬂlolﬁi:i-—i FA 3 Addre
FALUHFS o190, ol ol FFE-old7 0]71<E(2020)]
o F105)0] A ekl 2 E100S AFL-Fc),

[HS Markit®] 20199 % A A|A Ad oy A4ke] AIS H|o|HE 7]
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NOx 1%F 9,365%, SOx 6,298%, NMVOC 633, PM 1,461&, CO
2,330%, CO, 994 8262802 FHF<Itt E3] nAHA(PM)S]
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P RRP7]ek A-go] ThE B Hls] JiH o

= 8olsto] wo] A= Qlrt. AERMOD®} CALPUFFE 7H9-A|QE

Lo BME = Ftoltt, AERMODS}

& 7HEnvironmental Impact

Mg/ s,

_

(@)
o=
=
=J
c
=9
ey

lo
=
o 4
ri
o,
oX
é,

A Z o

o
o
of

plume mode])© & utefe] &0} 'ﬂﬁokol HAIRE Edatte 24
A H71edEde S04 SikE 24tk AERMOD: Hle] Al

194



M5 T ADE SITUEA| HA 2] S0t 24

717F A87gH0laL, "7 d=d 2 g4 M7 50km oW Y BF-
of Zetet regolrt.108

Hio] CALPUFFE 393 &9 AR E ®stol] mhE ti7] 29
=49 SH4 GAte] tiek £40] 7heottt. Eek CALPUFF= oF
200km7HA] Hi71F=H 8] FAE ol dHiet E40] 7Fssitt.
CALPUFF= v AT 217 R|QE 7F-A9F 3 = 1 §(non-steady-state
Lagrangian Gaussian puff model)S 7]9to.2 7jdt=]o] §rA|Y
ASAE 5 e WspE 2 Ao gi7|git £40] 7hsot
T}.109)

et B Aol it ]9 WEe] gyl Y SRS
QI3 SHEA| S EAfoll A3t CALPUFFE Z-&5t3(tt.

CALPUFF2 773 Bddo] d %= CALMET, 2A<ofA 24t

= W1EEd 9] g4t mdlgo] =3 %|= CALPUFF, &4k mdg]
o] A3tg BAsl= 34U CALPOST 5 A 39A|9] ndy 73

= /5ol U110

108) &= 2/(2016), pp.56-57.
109) 22| &, p. 44.
110) Scire, J. S. et a/.(2000), p. 3-4.
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| |
| |
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f—_— - —_—__ - V. -V - - - ¥ — — — —
| |
| |
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Dispersion Modeling Particle Di " Photochemical
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A9 HHE] o]5o] Aolet 143} 44, 7¥, 10¥€ 44 1VIE &
b AASFRCH, H 7HA] BF Aoldt A3 =& H A

WA (" 5-2002 20199 149 & 2 < WS A3E
g A 592 SAHCE 7MY B2 uAEATE A4 9
SiEQ o, H o5 (max average concentration)= 130ug/
o= FAMIGOA T Zow EXEIN. B3 118 HS5H
THEOA & & Qo] BEASY T2z A3 T == vAH
A 7F it Rl EEEFor wWol EAkE Hud 1E F XA
of 7M &= AA F= AL AT 5 A

(23 5-20) A2t DIMHX|Q| 7|2k A 22019 18)
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——100

= 483665.00, Y = 3881684.00)

MAX AVERAGE CONCENTRATION (PM10)

Max = 130 [ug/m**3] at (X
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WIS FFVE 4 6] AL SIS T B B

T ¥R Aeto] dHgel Hi7I7EAE SAIE s RS SATRPA(WTS:
Water Treatement Systems)2] 2~F 2 (Scrubber), ¥i7|7}A Aedt 7]
(EGR: Exhaust Gas Recirculaton), B4 S 7]<(SCR: Selective
Catalytic Reduction) 5°] QJtt.11D) &4 AT ¥ HFOEERF 2.6%)
9] A9 vAER= 79%EY 4 AT E 80%), FARFE-S 98%E
AEA7130112), ARABIEL F4 5% FJEIDE A=A

HpREro 2 ING R4S AR A=7F LNGSI AHfo = 7]& o]
ALASHE-2 88%, TIAIH ] 99%, a2 100%71HA] €4 4= U
CHIHI st o]t A 7] 71&9] 75 At d)= (# 5-7)3 Aok

(B 5-7) STUTA|O] ADIE DIMHX| 2|7 |& 4F FIHEL 7IF)

ool £
= F
NIl e
NOx SOx PM
J|1= 19,365 6,298 1,461
i ] 16,547 5,264 1,280
stot S|
22t AMP x| (14.6% 2t%) (16.4% %) (12.4% %)
_ 18,397 126 292
AT M
A32{H 4X| (5% =) (98% &%) (80% &%)
2324 0 15
7:1|A ol ’
LNG =8N ¢ (88% 2=) (100% Z=) (99% =)

INI=HPNINESPS|

111) MAN Diesel & Turbo(2012), p. 5.
112) Corner et a/(2020. 11), p. 16; ICCT(ZA: 2020. 11. 19)
113) Sun et a/(2020), p. 7.
114) Lee(2015. 6. 18), p. 10.
)

115) RE {410| SiY 7158 SXIUCHT 7IYS ZPO B kA BiE,
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tiol: £
NOx
(et &)
25,000
20,000 19,365 18,397
16,547
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7 j i i -
0 —_—
Hoamp 232 LNGEEM
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SOx PM
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7000 4298 1,400 o
6.000 1.400 -
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5.000 1:280
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1.000 Y52 i 200 . o
o o
aatamp A3 LNGREM 7|E gjatamp A LNGEEIM
L Lo =g il o =8

PRI RS

A9 Al 7HA] 71 F AMP AR Al FAE Tl ofH FRkE PAl=
A Hlal-2ASE] QJ8) th71SHhEEAS AAlsieitt. E42T 1Y Vel
2= F) 8oug/m’, 48 71EF02E 116ug/nt, 78 71FC 2= 1050/,
109 7|&0 2% 98ug/m'e] Z| B+ Ul/\ﬂ‘?ixv} Agshs 208 AL
ATk AMP 28 A Mg+ nAHA] 5L} BlaL Al AMP AX|E Ik
B vAHA] BTt 33% HE Facks A0 e, IR E

= U =AY 71 ARAol 3784 FkE A AR AliErh

(& 5-8) AMP M8 T % Z(l{8xd O|MTX| 5= Hlw
TRl ug/m', %

e | EAsE (PM10)

- AMP HE ™ AMP Mg 2 SdE
20194 1€ 130 86 -33.8%
20194 4¢ 173 116 -32.9%
20194 7¢ 156 105 -32.7%
2019 108 148 98 -33.8%

Atz CALMET 7[€to=2 XAt 24 - &y
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(a9 5-255 R AMP &8 & 20199 199] u]qHZ] F i3
TE5EE 130ug/molA 86ug/m R Frashs Aoz BEAF L
E5] AMP A &322 FAAIE X oA ulAdA] i a3t 2
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(1" 5-2602 EH AMP A& 3 20199 4¥9] Hol= 1€3}
FARE ES Hola glom, uAHA] HEFsEs 173ug/ml
A 116ug/m' O 2 ZAsH= Ao g BAEQTH AMP A8 3ok A
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497 AR RS Holi glow, mA|A] Pt sEs 156
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(3 5-27) AMP HX| M Riket t7|=kihz A Z2K2019H 78)

(AMP X g £)
Xt2: CALPUFF 7|#IO2 XX} 24 Xby
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(1% 5289 2¥ AMP A F 20199 1099] A9o|E SAHeH
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oA AgAtFo] HEnt, ofof, thetul=re] A&y GHE |
EE 259F ¢42(STP: Standard Temperature and Pressure) AFE O]
A 1,000W/m*(B¥g Hd)o2 7 et

ou] g7t A AMgE 212 SR HEHE e VIR R
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(B 5-11) o4 EA9I RIS HO|Q0HA 2 LK B2

Cte| 20 o~ A X oflRF HIO|ROHA &ZF  ofRF HIO[ROHA Of|LX|
516.8(kg/m® dliZ)* 124.03(kg/m? SHi4s)** 86.82(MJ/m?® alf<)**+
1 Sl 7E
> A 76% 1Y

*** AR oiZ=F2| LHV(Lower Heating Value, MI&E2H 0.7 MJ/kg 7H8

(H 5-12) & SYUMC| KX 28|

Of|LAX| AHI(MJ/m® BH4) 71
MR 2R F2 A 6.89 MIA AlZH2 302, Runxiang Model RX-2500&

AFESITL IHY
TIZHETE(vacuum belt filter) B Al =2 S2FS
76%01 A 63%, Sonthofen BF-400 Ef4:7| AFR A,
HMEAIZEF2 0.71hr ZR. Tm° &4 83 Mg
Ar2EF2 1.82kW
HUES ol HER 2 SHS 63%0IA 5%
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8.9m?Q| AX A} 348hro] AXA|Zt TR
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T Mg AH| 16.79 ENH Ofl L X] A2
Atz AL A

A AR 2vd e
k. 1 A%, A A4S AAE B9, a9
of o] Yaks|

o o] AJArHE,

_

1] S5, 17.29M]
A= AL 4.64M]

gl
N,
oX
B
i‘o_l"
N
[~
j?_lu‘
o
ON
fijo
N

214



M5 T ADE SITUEA| HA 2] S0t 24
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A AC’
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ForaM:9), vF 78R 5 e ek AT —;‘éxﬂ%‘l}. 1%
Ao wgo] FE 7k 60~65%F AHAISHaL Hgky} o 4halet
&2 A= 7H2Y 90% oldE AT BE AL, ] EES
&gk A AF FH= 94 do

olo] Htsfl, Asfota] Mok 4L A A4, 355K co-firing), 7t
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=2 Aghell vls £7] miel AT AHdae 482l &
E4o]A] Foltt. 7IsEk e 7HHAdeR s A 9
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2O L L-71 OL-

Gasification 3%

dpo|27tA
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Efuz|

14l Yehd Qi
H 5-14) 7}E2 HIO|Q7IA U OfjL{X| B12
ORI Sk A0 12gallon/head-day | 52 Of2/g, ot 71 71
I.
ARG BIOIZIES 9 o 109714 /Head-day DI fE2Iof A4t 71
OoOL-O
71551 0| HIO|QHA B LHV 7|& At 2 7|1E =2
OlL{x] 32 153.08M./Head-day 8124 509 O[3t 7+
2o 1my 44.03m*-HI0|7tA /m?
HIO| Q7 AESE 158

INE=HPNIN RSO

H 5-15) 7tASH 3 7|8t 715212 HI0|2¢ = O|X| &8 AlLtZat

1m® & HIO|Q7IA F2iAARE 3|2k 22 (Volatile Matter)O|

MJ/m® - H}O|R7tA 9.36 50% Of+f 7+
B 1m°Y M VERE
(MJ/m? 7158 k%) '
RIS 2|5 FaAARS 1872 SIF St & 1_nra|01w HiEE=
(MJ/Head-day) ' T2 Yirgd + Qs T8
= MAMME(MJ/Head—day)  4.64 X &8 12.23%
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sfejol A =L s AUFEAH,

3 A&7Hse HAS HAR 5t7] wiizo] ovA] FFAATE 3H4
Ag7t obd AU E 7|HC & sfjof Fit}. oo & AojlA
+ YRHFA] T2 =49 X GAE &E&5to] FHtol oA
£ 3305hs Rk AR T A} s 3t o] &3t (&Y
FEEA7] 1719 2,278,109M))°] oldA] BAta-go] 7Y &3koH
atrgoz gFFGAZE 7HE Al 1Y 46,200M)), 2k (412M)/nf),
HEF(HY ot 86.82M)) 52 ©]]3t oA IF= o] 7}
S540] = Ao g ekttt 20184 7]~r 7HLD* Ht A AMS

el 200kw= FHAFIH FH-2 3,1647HE, BYB-2 6471, Es
1/27}, si2F+= 1/1074t9] Ay AE 358 4« A= Folth.110
Sautat PUtEA oux] TE= A A Hlo]QoA] 7]Eke)
EPIC2020 AHl, 7haiAlah w7 BFg, AlvlY SEAE 52 =
& dor) ot ArtEe FF2 Fa 2Ad Hg -

1=
=
2 AZF 1,200 kwh(F9 A8 29] 60% F3)E B4kl Sl

N

116) MJ2Q| kwh EHAAIGE= 2F 3 6(https://www.calculat.org/kr/TH|-2FA/ UL K] html), T2
IGO0 MIE] 717 T AR 20181 102 £t JIZE, https://home.kepco.co.kr/
kepco/BD/BDBAPP005/BDBAPPO05.do?menuCd=FN330201054#(ZAL: 2020. 10. 2).
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Appendix. Survey form for Singapore respondents

This survey is expected to take about 15 - 20 minutes to complete

1. External and internal drivers of the Smart Port and Smart City and their linkages.

Please rank the drivers listed in order of importance, with (1) being the most important. You

could onut those that vou feel are not of relevance.

Smart Port

Operational excellence (that potentially results in time savings. security, traceability,
ete.)

Migrating activities (such as shift in the transport networks and trade patterns)
Labour limitations (reducing manpower costs and improving efficiency through
automanon)

New business opportunities (create value added services via application of [0T)

Others (please specify )

Smart City

I/ 266

Population growth

urbanization (people moving to the cities)

Urban planming (including urban environmental quality, air quality, and well-being)
City mfrastructure (Sanitation and water management and sewage services)

Smart grids (Intelligent management of energy sources and energy networks)

Smart buildings (Use of sensors to mimmize energy consumption without
compromising comfort and safety)

Urban risks (Vulnerabilities, monitoning, prevention, and response to disasters in cities)
Sustamability (Efficient management of natural resources to increase the quality of life
of citizens for present and future generations)

Mobihty (Mulumodal transport, mtelligent urban mobihty)

Logistic solutions: Stocking. storage, transport, and distribution of products with

optimization of the logistics chain



qI
S

Logistic applications (Radio-frequency 1denufication (RFID). geographic information
systems (GIS), electronic routing of goods, drones)

Public safety (Prevention and control of crime and violence by public entities)

Health (Quality of public health and care)

Innovatnon {Development of culture, mtelhgence. and collective co-creation for new
products, services. businesses, or processes)

Business networks management (Network of strategic partnerships with stakeholders
to boost iInnovation)

Funding of new solutions (Public or private financial support or through public-private
partnerships) Relationship management ( the influence of the actors that compose the
city as a social group)

Technological apphcations for ecities (Use of mformation and communication
technologies (1CT) for smarter solutions)

The sociotechnical impacts of digitization {use of technology on productive and labor
tasks)

Public policies (Planning and development of public policies for an intelligent city)
Self-regulation (Elaboration and establishment by the community itself of the rules that
discipline the market with the adoption of ethical standards)

Regulation (Set of rules developed by state agencies to guide the economy and

mechamsms of social control)

Linking Smart Port and Smart City

I

(]

Landside flow of goods (including flow of consumables, waste management,
processing. energy generation, distribution and construction)

Environmental ( especially air quality in port cities)

Job Creation

Enabling technologies (such as block-chaimn. [OTs)

Others (please specify }
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2. Some of the benefits that Singapore may be able to reap from the linkage between the Smart
Port and Smart City include (1) easing of traffic congestion: (1) improving port space utilization
for cargo; (i) reducing ship emission gas (and fine dust); (iv) improving environmental
sustamability: (v) increasing the comfortability in city living: (vi) enhancing the efficiency of

energy usage,

On the levels of 1 to 5, please rate the importance of the mentioned benefits for the industry
that your company belongs to or industries that you have prior experience with,
Please specify industry: (current) or (previous)

. importan Neutral Least important
Less traffic congestion ' et

Reason for ratings

; i
Less port congestion Mest

Reason for ratings

. L Maost important Neutral Least important
Less Shl]‘l enussions

Reason for ratings

Higher environmental sustainability

Maost important hewtral Least important

Reason for ratings
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Higher city living standards
Most important Neutral Least important

Reason for ratings

Higher energy efficiency

Most important Neutral Least important

Reason for ratings

In addition, are there any other benefits (apart from those hsted above) that vou think the

linkage will help to translate into advantages for industries in Singapore?

3. What would be challenges that Singapore may face in establishing the linkage between Smart
Port and Smart City in Singapore? And, what are the possible suggestions that could help

Singapore overcome those challenges?

4. Finally. could we have some information from you please?

Name of respondent:

Designation:

Company:

These information will not be released to external parties
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