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EXECUTIVE SUMMARY

A Study on Appropriate Occupancy

Rate Standards for Estimating Cargo
Handling Capacity at Non—Container
Terminals

Hwaseop Lee - Minjeong Park - Na-Young Lee - Kiyoul Lee

1. Introduction

1) Background, Necessity and Purpose

= Establishing non-container terminal handling capacity
standards is necessary to respond to changes in Korea's trade
structure and supply chain risks.

- Korea's heavy dependence on maritime shipping creates a direct
link between port operational stability and national supply chain

security. Non-container cargo continues to represent a

significant share of total cargo volume.

- However, non-container cargo varies significantly in characteristics

by commodity type and berth. Therefore existing container-based

XV



standards are insufficient to adequately explain service levels

and actual handling capacity.

A service level-centered approach must be established to

address the limitations of uniform container-based standards.

The uniform application of occupancy rates across all facilities
risks overestimating or underestimating handling capacity,

potentially distorting development and investment decisions.

There is a need to transition to a new standard framework that
reflects port operational characteristics and the relationship

between waiting time and service time (W/S).

The purpose of this study is to provide empirical evidence
for appropriate occupancy rates of berths and storage yards

at non-container terminals

This study calculates occupancy rates that reflect actual vessel
arrival and cargo handling patterns through Port-MIS data
analysis, interviews with terminal operators, and authoritative

statistical sources.

Based on these findings, the study aims to propose policy and
operational standards applicable to port master planning,
handling capacity estimation, and operational management and

investment decision-making.

2) Content and Methodology

Xvi

= Establishing an integrated occupancy rate calculation system

that considers both berths and storage yards



EXECUTIVE SUMMARY

Berth analysis employs queuing models to examine the
relationship between occupancy rates and W/S ratios. Storage
yard analysis focuses on storage capacity, turnover rates, and

stacking methods to assess capacity
Actual measurement data are utilized to reflect differences

across berths and commodity types, enhancing the practicality

and reliability of the calculation results.

Calculating berth occupancy rates through estimation of
arrival and handling time distributions and comparison with

international standards

Arrival and handling time distributions are estimated by
commodity type to analyze occupancy rate responses according

to changes in service levels.
The validity of domestic application is evaluated by

benchmarking against W/S standards suggested in international
research, notably UNCTAD(1985) and Agerschou(2015).

For storage yards, appropriate occupancy rate ranges are
presented by considering storage capacity, turnover rate,
and stacking methods.

The impact of temporary storage capacity and occupancy rate
variations on berth operations and throughput efficiency is

analyzed by stacking method, including open vyards, silos, tanks,

and Ro-Ro facilities.

The study uses simulation to identify congestion and efficiency

decline patterns occurring at upper W/S ratio thresholds for

xvii



various facility characteristics, thereby establishing acceptable

operational limits."

3) Review of Previous Research and Differentiation

xviii

Existing research has primarily focused on container
terminals or specific commodities, limiting comprehensive

coverage of non-container terminal operations

Most studies have concentrated on container terminals or
specific bulk and liquid cargo terminals, without presenting
comprehensive occupancy rate standards that encompass both

berths and storage yards.

Comprehensive analysis of non-container facilities incorporating
both storage yard operations and storage capacity is extremely

limited.

This study expands in scope and practicality by incorporating
diverse cargo types and operational methods in an integrated

manner.

Major non-container cargo types, including dry bulk, liquid
cargo, and automobiles, are examined alongside diverse
handling methods such as continuous, intermittent, Ro-Ro, and

tank-based operations.

This study clearly distinguishes itself from prior studies by
proposing a dual-structured occupancy rate standard that

integrates berth and storage yard considerations.

By integrating actual measurement-based quantitative



EXECUTIVE SUMMARY

analysis, the study enhances the policy and practical

applicability of the proposed standards.

- Port-MIS operational data are employed to derive occupancy
rate criteria that incorporate actual operational patterns and
congestion conditions.

- Through comparative analysis against international standards
and sensitivity examination, this research compiles evidence-based
indicators applicable to subsequent port planning and

investment viability assessments.

2. Port Handling Capacity and Appropriate Occupancy Rates

1) Concept of Port Handling Capacity

= Port handling capacity should be assessed primarily through
'‘appropriate handling capacity,’ which reflects actual
operational conditions and service levels (W/S), rather than
‘inherent handling capacity,’ which represents the

theoretical maximum design capacity.

- Inherent handling capacity represents a theoretical value
assuming continuous 24-hour operation at maximum capacity,
thereby posing significant overestimation risk due to its inability
to incorporate weather disruptions, shift patterns, equipment

breakdowns, and vessel arrival fluctuations.

- Appropriate handling capacity offers realistic processing levels

that incorporate waiting time and congestion factors. This
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serves as a more valid criterion for policy and operational
decision-making, since bottleneck elements between the quay

and storage yard determine overall handling capacity.

For non-container terminals, application of the appropriate
handling capacity concept is essential due to significant

variations in commodity types and stacking methods.

Even for identical facilities, operational duration and dwell
patterns vary according to cargo characteristics, resulting in

substantial fluctuations in berth utilization and service levels.
In terms of sustaining service quality and mitigating vessel

waiting time, capacity assessment based on 'realistic processing

limits' is considered more reliable.

2) Appropriate Occupancy Rates

XX

As a core indicator of handling capacity, occupancy rate
requires the establishment of appropriate range based on the
W/S ratio.

Higher occupancy rates cause sharp increases in waiting time,
while lower occupancy rates create problems of facility

underutilization.

A rational approach involves identifying occupancy rates that

maintain appropriate service levels through W/S-based analysis.

While referencing international standards, this study
establishes W/S~0.2 as the baseline occupancy rate based

on domestic empirical data.
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- International guidance, notably UNCTAD (1985), recommend
W/S=0.2 for non-container terminals, with bulk and
multipurpose terminals potentially accommodating higher W/S
ratios than container terminals.

- The baseline threshold is established at W/S=0.2. Detailed
adjustments are then applied by commodity type and terminal
to account for domestic terminal characteristics and operational

patterns.

= Non-container terminals require type-specific standards
rather than uniform occupancy rates due to the substantial

diversity in cargo characteristics and operational methods.

- Dry bulk cargo exhibits continuous handling characteristics,
resulting in high congestion potential even at lower occupancy
rates. Conversely, liquid cargo terminals can accommodate
relatively higher occupancy rates due to the influence of tank
storage capacity.

- Automobile (Ro-Ro) terminals require separate management due
to high wvariability in inbound and outbound movements,

highlighting the significant need for type-specific standards.

3) Interim Findings and Implications

= Estimating appropriate occupancy rates involves finding the
balance point between congestion and underutilization
based on W/S ratios, with container and non-container

terminals requiring different standards.
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Service levels are quantified using W/S (waiting time/service
time) ratios. Container terminals generally allow W/S=0.1, while
non-container terminals can accommodate up to 0.2, with some

bulk operations reaching 0.3-0.4.

A rational approach involves first establishing target W/S levels
for berths and storage yards, then back-calculating occupancy
rate upper limits that meet these targets using queuing theory
and simulation. Container terminals should adopt conservative
occupancy rates, while non-container terminals may permit
somewhat higher occupancy rates, provided that critical

thresholds are not exceeded.

Rather than uniformly applying container-based standards,
differentiated criteria and application principles reflecting
terminal type, cargo characteristics, and storage yard functions

are necessary.

Current container standards apply berth occupancy of 40-60%
and yard occupancy of 60%. Uniform application of these
standards to non-container terminals fails to reflect the distinct
operational characteristics and service requirements of general

cargo, dedicated, liquid cargo, and automobile terminals.

While storage yards do not constitute bottlenecks in liquid cargo
and silo terminals, they determine processing limits for dry bulk,
automobiles, and general cargo operations. Consequently, yard
occupancy standards require selective application based on

commodity characteristics and operational methods.

Ultimately, appropriate berth occupancy rates should be
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established based on W/S ratios, while yard occupancy rates
should be set by terminal type within ranges that do not impede
quayside operations. A guiding principle is necessary to derive
final appropriate occupancy rates by jointly considering both

indicators.

3. Estimation of Appropriate Berth Occupancy Rates

1) Methodology for Estimating Appropriate Berth Occupancy Rates

= This study adopts W/S=~0.2(or 0.25) as the baseline service
level criterion, defining 'appropriate occupancy rates' as
berth occupancy thresholds that maintain compliance with

this standard.

- Arrival and handling time distributions derived from Port-MIS
data are input into M/G/s and G/G/s queuing-models to quantify
the relationship between occupancy rates and W/S ratios.

- For each berth configuration, the point at which W/S=0.2(or
0.25) is identified as the congestion threshold. The occupancy
rate at this point is derived as the appropriate berth occupancy

rate.

= Results demonstrate that as the number of berths increases,
allowable occupancy rates at the same W/S standard rise

substantially.

- Single-berth terminals require very low occupancy rates to

maintain 'W/S=~0.2(or 0.25), whereas configurations with
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multi-berths can accommodate occupancy levels of 50 to 70%.

This indicates that multi-berth systems distribute waiting times
across berths, enabling service level maintenance even at higher

occupancy rates.

2) Estimation of Appropriate Berth Occupancy Rates by

Major Commodity

XXiv

Due to differences in arrival and handling characteristics
across commodity types, allowable occupancy levels at the
W/S=0.2(or 0.25) standard vary accordingly.

Commodities such as scrap metal, grain, coal, and iron ore
demonstrate prolonged arrival intervals and extended handling
durations. For these commodities, relatively conservative
occupancy rates are appropriate even with the same number
of berths.

Petroleum products, automobiles, and chemicals exhibit low
handling variability or advanced mechanization. In multi-berth
configurations, these commodities can satisfy W/S standards at

higher occupancy rates.

Based on M/G/s and G/G/s model analysis results, appropriate
occupancy rate ranges by commodity type are presented

corresponding to increasing berth quantities.

For single berths, most commodities require occupancy rates of
10 to 30% This range expands to 35-45% for two berths and to

50% or higher for three or more berths.
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- Relatively stable commodities such as other ores, petroleum
products, automobiles, and chemicals can operate within W/S~
0.2 at occupancy levels of 70 to 75% even in six-berth
configurations.

- Highly variable commodities such as sand and general cargo
demonstrate a tendency to exceed W/S thresholds at lower

occupancy rates even with the same number of berths.

3) (Draft) Standards for Appropriate Berth Occupancy Rates

= Reflecting analytical results and policy applicability,
single-berth occupancy is uniformly adjusted to 40%, with
incremental upward adjustments of 5% as the number of

berths increases.

- Model-based appropriate occupancy rates for single berths
range from 10 to 30%. However, actual field operations are
conducted at approximately 40%, and the proposed standards
reflect this operational reality.

- For two or more berths, the structure is designed to increase
stepwise from 45 to 85% based on commodity-specific and berth

number-specific analytical values.

= Differentiated standards are proposed for four groups
reflecting commodity-specific characteristics and social cost

sensitivity (upper limits based on six-berth configurations).

- High group (80-85%): Cement, timber — Continuous handling

systems and dedicated terminals with low social cost sensitivity
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permit higher occupancy rates.

- Medium-high group (75%): Scrap metal, petroleum products,
chemicals — Safety and quality risk considerations require
somewhat conservative management.

- Medium group (70%): Other ores, grain, iron ore, steel products
- As strategic resources and basic industrial raw materials, these
require maintenance of operational buffer capacity.

- Conservative group (65%): Sand, coal, automobiles, general
cargo — Lower upper limits are maintained due to high
variability, irregular dwell patterns, and economic importance

considerations.

= Unlike conventional approaches that directly applied
container-based standards, these draft standards enable
assessment through commodity-specific and berth-number-
specific tailored indicators that reflect non-container

terminal characteristics.

4. Estimation of Appropriate Storage Yard Occupancy Rates

1) Method for Estimating Appropriate Storage Yard

Occupancy Rates

= Storage yard occupancy rates are calculated based on the
flow from quay to storage yard to inland transport,

considering both service levels and congestion conditions.
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Storage yards serve as temporary holding spaces for cargo
processed at the quay before inland transport. When occupancy
rates become too high, they cause delays in quayside operations

and create bottlenecks in inland cargo movements.

Therefore, 'appropriate occupancy rates' are defined not merely
as utilization relative to storage capacity, but as upper limits
where berth service levels (W/S) and yard congestion remain

within acceptable ranges.

Upper limits for appropriate occupancy rates are derived by
utilizing actual operational data and probability-based

simulation.

Storage yard characteristics are collected through Port-MIS
data, operational regulations, and interviews with operators.
These include yard types (silo and tank-type, Ro-Ro-type,
general open yard-type), area, storage capacity, and average
dwell days.

Vessel arrival intervals, handling time distributions, and cargo
inbound and outbound volumes are estimated and set as random
variables. Load experiments progressively increasing arrival
rates are conducted to simulate changes in W/S ratios and yard

occupancy rates.

Appropriate upper limits are determined by jointly utilizing
W/S criteria and P95 (time-weighted 95th percentile

occupancy rate).

Target service levels vary by commodity type. W/S~0.20 is set

for petroleum products, grain, automobiles, chemicals, other
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ores, and coal, while W/S=~0.25 applies to cement, general

cargo, steel products, scrap metal, timber, and sand.

- The occupancy rate at which W/S first reaches the threshold
at each load level is identified as a candidate upper limit. The
appropriate yard occupancy rate is then adopted as the level

immediately before P95 shows sharp increases.

2) Estimation of Appropriate Storage Yard Occupancy Rates
by Major Commodity

= The following provides a summary of handling capacity
calculation methods and temporary storage capacity by

storage yard type.

- General storage yards (open yards and warehouses): Temporary
storage capacity in tons is calculated through area x effective
area ratio (approximately 0.85) X stacking height X design load,

with annual handling capacity derived from average dwell days.

- Ro-Ro storage yards (automobiles): Temporary storage capacity
is calculated on both vehicle and RT bases. This utilizes open
yard area, per-vehicle occupancy area (16m'/vehicle),
RT/vehicle ratio (average 10.6 RT/vehicle), and average dwell
days (10 days).

- Silo and tank-type storage yards: Annual handling capacity is
calculated by multiplying storage capacity (tons) by turnover
rate. Turnover rates are based on free storage periods, such as

15 days for grain and coal (24.3 cycles/year) and 4 days for
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cement (91.3 cycles/year).

= Simulation results show average appropriate storage yard

occupancy rates by type and commodity as follows.

- General open yard-type: Steel products (average 59%), iron ore
and sand (41%), and other ores (39%) exhibit relatively high
levels, while timber (13%) and general cargo (26%) demonstrate
lower levels.

- Ro-Ro type (automobiles): The average occupancy rate is
approximately 46%. However, significant terminal-to-terminal
variation is observed, ranging from 18 to 65%.

- Silo and tank-type: Average occupancy rates rank highest for
petroleum products (64%), followed by cement (56%), coal and
chemicals (51%), and grain (45%). This confirms significant
congestion risk for commodity groups with large-scale storage

facilities.

3) (Draft) Standards for Appropriate Storage Yard Occupancy

Rates

= Quays and storage yards serve complementary functions, and
storage yard occupancy rate standards are established to
support quayside handling operations.

- Quays maintain low congestion tolerance thresholds because
they are directly linked to vessel waiting times. Storage yards

can tolerate moderate congestion levels. However, excessive

yard occupancy rates ultimately reduce quayside efficiency.
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Maximum occupancy rates identified through simulation are
compared with current standards, and applicable upper limits

by type are proposed as policy alternatives.

(Draft) standards for appropriate storage yard occupancy

rates by type are as follows.

Silo and tank-type: Cement, coal, chemical products, and grain
exhibit maximum occupancy rates above 70% Therefore, an

upward revision from the current 60 to 70% is recommended.

Petroleum products: Given that pipeline and tank storage
systems determine handling capacity through tank design
capacity itself, a maximum operational storage yard occupancy
rate of 90% is recommended.

Ro-Ro type (automobiles): Simulation results show a maximum
of 65% and average of 46%. However, the current standard of
60% is maintained given the high economic importance and
strict punctuality requirements of this cargo type.

General open yard-type: This category exhibits highly diverse
commodity composition, vessel arrival patterns, and handling
methods, with simulation results showing no consistent patterns
across these variables. Therefore, the current standard of 60%

is maintained to ensure management simplicity and consistency.

These (draft) standards maintain existing uniform standards
as a baseline while providing upward adjustments for silo
and tank-type facilities and petroleum products. This
approach ensures policy continuity with methodological

rationality.
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5. Conclusion and Policy Recommendations

1) Conclusion

= Research Purpose and Key Outputs

- This study aims to establish appropriate berth and storage yard
occupancy rate standards for non-container terminals and

present them as policy indicators.

- Final outputs of this study include appropriate berth occupancy
rates by commodity type and berth number, along with (draft)

storage yard occupancy rates.

= Key Findings on Berth Occupancy Rates

- Berth occupancy rates are calculated using W/S (waiting
time/service time) as the performance indicator, with the
threshold set at W/S=~0.2(or 0.25).

- Simulation results confirmed that vessel waiting times increase
sharply when this threshold is exceeded. Based on this finding,
berth-specific occupancy rates were established as the
maximum levels capable of maintaining acceptable service

performance.

= Key Findings on Storage Yard Occupancy Rates

- Simulations conducted for different cargo types confirmed that
congestion levels surge and processing efficiency deteriorates
when storage yard occupancy rates exceed approximately 60~
70%.
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Based on these findings, the following type-specific recommendations
are proposed: 70% for silo and tank-type facilities, 90% for
petroleum products, and 60% maintained for Ro-Ro-type and
general open yard-type facilities. These reflect the varying
congestion tolerance characteristics across facility types and

commodity categories.

Methodology and Significance of Findings

By combining literature review, queuing models, and simulation
verification, this study achieves both theoretical validity and

practical applicability.

This research bears its significance in establishing quantitative
relationships between occupancy rates and service levels, and
in presenting operational threshold limits that ensure service

quality rather than maximum processing capacity.

Limitations and Future Research

This study has limitations in that storage yard data and
small-to-medium port characteristics are insufficiently reflected.
Future research should expand data collection, enlarge sample

sizes, and incorporate regional characteristics.

Port-MIS-based data cannot fully represent actual vessel arrival,
operation, waiting, and port stay times. Future studies require
development of analysis systems based on direct measurement

data from sources such as AIS and on-site monitoring equipment.

Incorporating economic analysis (cost-benefit comparison)
would further strengthen the practical utility of occupancy rate

standards and their foundation as policy decision-making tools.



EXECUTIVE SUMMARY

2) Policy Recommendations

= Enhancing Storage Yard Operational Data and Establishing

Management Systems

- While storage yard area and theoretical stacking capacity are
currently tracked, operational indicators such as actual occupancy
rates, stacking rates, and dwell days are not systematically

collected or managed.

- This gap may result in overlooking storage yard bottlenecks and
overestimating port capacity. Therefore, establishing storage yard

operational data collection is identified as a priority task.

- Furthermore, a data-sharing framework is needed to regularly
obtain key indicators from terminal operators, including daily
average occupancy rates, peak occupancy rates, and average dwell
days, and consolidate these into a centralized database.

- Such data infrastructure would enable early identification of
operational constraints resulting from yard saturation. Moreover,
it would provide an objective, indicator-based foundation for
making informed decisions regarding investment priorities and

expansion timing.
= Establishing Social Consensus and Standards for Service
Levels

- The W/S standard (W/S=0.2) proposed in this study represents
an expert judgment value based on reference to prior research and

quantitative analysis through queuing theory and simulation.

- To utilize this as a policy standard, social consensus is needed
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regarding "what level of waiting and congestion constitutes an

acceptable service level."

Establishing these standards requires a systematic consensus-
building process. This should utilize statistical analysis, surveys,
and stakeholder consultations to determine acceptable waiting

time ratios and storage yard congestion levels.

Standards established through such consensus would provide
legitimacy and effectiveness for using W/S and occupancy rate
indicators as official policy metrics, and contribute to securing
stakeholder support during policy formulation and implementation

processes.



NE

A1E ool iy, Bey ¥ =X

dgRl=2 5y vt =2 MPAFAR, W ik 4H Y &
5 o9 w9l o=sitt. T ARE BH U] GDP tiH| =&
2 = Ao (EYU: 88.3%, Lu-:
g2 7] =H3 FolA Z71H 02 |A
o} Feh(L -1)).0 Yo7t &9 9] oF 99.7%7} of
S Bol AEe @AS 1eolH, 2 P Tt SHEY vHEY
BE7} ofyze}, Ak 4] Fx}F- 180 2 o]ojX|= HA G5 H|-8FR

AFA FFS WA A dmefolet,

bl
1

s FHY BY FRANE Fot 29
2 B9 RS Hokt QuolAe] AL Al 3]
-3 AEAYM) ARHOZ FFL v1H Aue g

1) X ES2| 7R E, +-EUHIS(GDPUH[)(ZAY: 2025.4.21.)
2) SH=ERAEEA, BEIE(TRASS)(AMY: 2025.8.15.)



T hu
o
ol
zl
N
>,
i)
H
o
_lﬂi
ﬁ
o
)
OFO
o|N
N
tfok
I
af
N
o
ox,
S,
30,
)

R T — . =
A A EFHIE WL Xﬂ}_ OﬂLixl 5= 5 didY] 351
~A3% Zol= e vt

(ag 1-1) et=2| GDP CHH| =& H|E&

120.0

105.6

100.0

60.0

200

Do o D
o o P
A

RR: K|E2| 27FUHAE, $5HIS(GDPIH)(ZMY: 2025.4.21)) XS HIEOR XXt X4

(B 1-1) £ 2714 GDP hH| =& HIE

crel: 9
FIHI | =) GDP CHH| &2 HIg
$t=2(2023) 88.9
£2(2022) 88.3
U=(2022) 36.7
0]=(2022) 25.4
£3(2022) 37.2

A2 KEee| Z7MUHX|E, 2E2UH|2(GDPUH)(AMY: 2025.4.21.), World Bank Open Data,
Trade(% of GDP)(ZA:2025.6.8.)2| At2E HIEOZ XX} A4y

P BEY TS BY FFY YAt AU o) A81d HFYL
sl e|u3) Aol Al B 2 7FsAo] Atk (17 1-2)0] treht gl



H|AgolY =9 H[E2 20144 70.5%A4] 2024L4 65 2%E gukst
SIAIE ESoE ojA3] Agoly sHEEL; &2 H5E EIth oj=
&, Het, AR, 55 L AR 5 A %J_Z}XHQ} ﬂxﬂ-ﬁ&ﬂ o 01501
H|ZAgo]y P E o]FR L Y-S HojET ol &, =7F A <
At 22" 337 gA3E =2 o vHE Y FRo] A OJ%*O%

Hds] Aok S AlARITE

(J8 1-2) HIZH0|H 23T HIZ #s}

1,800,000 71.0% 720%

1,600,000 71.0%

1,400,000 70.0%

69.0%
1,200,000
68.0%
1,000,000
67.0%
800,000
o 66.0%

600,000
65.0%

400,000 64.0%

200,000 63.0%

62.0%

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

mmH|ZAE| O[] mmZE|O|L] —e—H|ZAE|O|] HIE

R YA, SHR23IPIE R YEAIA(Port-MIS)N(ZAY: 2024.6.10.)2] XARES HIZCO2 XA 24

AR@AFA )71 20259 39 FHIF 12025 /IS ABA
8 ole AR AT AR SHEE 1857171 EH of
AoH, o= MY, FH/44H, 7IzaA e R ERE ©]
E50A - vldaS-soAlE T 71zaAet AT ARAE, =
=334 5 oluA- A ’*—.91 e ZHelH7E obd HlﬁEﬂoM
(B3-97-FF=2) FHZ ot "2ty g 552 AA-Ad
54 7FsE Ak, dgad %?_h AF-ds 7H s 5= waE 7}
5730l & HIZE e FRo) A ik Ee} —%Oé Rk QLI EE

3) SRIZRSAY 19N BS 27 YT, AUE, D2, HEk HB, [EZA, SH, D, TX, NS,
ek 98, ASBAYNE



&) FAZE 2R ARl AHov et S5 Y AR FEolAe o o

A5 27T =7 35T R AsiMe e v ol Ag
7|50l Zde] SHEEofof sfal T AH|A Eke Ao A8 Eavt
ATk wHERA FRE AT AZofA v EH el o] A Al7|ef 4t 2
ge ft B " Al fis) AFHez HESjoF & 2ago] Sl

(O3 1-3) HASYAREF 1857 SEY AYES
=

< 1857 324 EES >

== | us | [BS%] | EES
SIH SIAWE SEE, 34
== 177 =
Y —— L) |-, g 2
X2k x| T2 { 15
pet e 9 | | opxux) MES meperEajemox S
e Lj~=20], 2278 FMM, OLED Z=rA7f,
Bo|2, F7IER Y= ol, HO| X, DCRE S
SESTA, S0[0[F B,
fﬁ?/ et i ASFHE M4l EazEy| S
I_I_a ...... 7 |)q|r ..... ;%’ ..... Sc}-g 24}‘H ' Q, i% ...... _?.g%lg}g% ...... ""X|I‘[[O|7| ...............
3% po— OGS, U2d, 25005,
=7, HEEY ElEts, 23S S
SXEY, 253 Ol 8%,
e e = g8 9= 3 1 50H S
Bl | SR E T x{opdg
—_ 22— odgo
gas il 1) Uets =3, S0y, 289 S
' QA BaEA HE O|ABIE|EHS
st 174 T P

Az MASHREE BEXZ(2023.12.13 (ALY 2025.6.8)

ol
oql

ok o] 9] A9 S| EAZ A BEY At sl
Asjo] wet A A7|9 7t AR 25
Aaredo] i 4gaka glom, stoie Avde

u} o] 5 ALE Masiel 25l 3
1

2
o

s

o

k*l )

’

4) ER|H S &Rl 7122 - Al 25T 51953 710 AXIE 7IECR SRt 50| WM Al

IS



o 127t A€ olF otdsEL Iut /LY Y4 Vo, BEH

o] Z7lste et SES stdsEo] FREA X AS 33T AEE o
ofd &tk (O¥ 1-H= ol2fF EA 2 T I ML NS
A2 0 2 AAIRE Zolt}, T oA FA2 uto] stlsEe, miet
AS 25T AGAE Uehdn. AlZto] Agol wet S5l Al ow
S7IPAA B Al olF st95EE 2asHA ==t o] Aol HiE
‘7 AA A Pe Ao R SAE wehA Fut Aol et
A7l 25 A9 sl9sd A9 AAE 7Hte g FgAor 4%
gt

(3 1-4) E&|7 £ 888 F7t UM T ZFH(CIA)

2,500,000

FHUS AL BL NE
2,000,000 I
Y

1,500,000

1,000,000

500,000

INE=RPAIN RSS!

olefat uAel A WA WAHQl 720 He sdsEe X
St s Agselse or TR} WA, LoslelsAL gl

*V:—;Ur A7} ?9% 365 OP—.- 24/\17J S glo] 7FsEthe 7St

7|15 HHekE 7IE FE(HARE M= r7|571|§|(2021~2030) )

5) E217{ B2 5lo52 Lt 25 ZI0| 7 7l PF 51245242 50% 014 £t ARl &
32 78, £3() - % 338 XB ANHOR Az



1931

WS
S

)

el

=}
gl

2|7} 24

-
-

d oA

o

R

gatA1Rt, A

)

AR

£(2020), p. 12.
(2020), p. 11.

t

()

Z98
t

[n7e) — — =<

© EHIRITED

R TRl g XXk oy

B BEX R Y

A H X o ™ H T W -

Jo R

—_— ) Kk Jjo of

,_@H EOO..E!.N]#.A!OLZLQE MMW

jo X xr __Q“_ ‘m = Q._w_ H_.E { oY ZEY
. - =

Sy ﬁi,mmﬂzL_LmMAl_ﬁo - 3 a
B B oo N E 2

T L FhRodeda <o

I TR g <R o o N < A 5%
B P T o oo TR 3

B Do E oz B =

™oy Ao U o %9 o =
J.UE._O.H,MU_.E om_moo RO mﬂa

ol g ooF X 2= o < r° A
_Z,_..ﬂ_.._.X__oLHﬂ_H

o% RO KH 0Ty or
ﬂﬂomﬂPoj%wwmﬂl;_*04o_o ol &

$F SRTESiLry @ m

i AT R :

S Aew_m; __Lomowl_xx% i

o o X 7 N = HW 70

wm " w.__rummo Xjo Ho.m B _,odl.@o iy
— T N T RN

TR gl I RACINE i)

AR S o

5 oF ™ NN ® N L

R mu%%uun%%%oe@

R o _.qmom_u._.w_tﬂ_ o il

L T - TR (L

! o TN B W T

OF.
=}
sHor

PNE=M |



o

|

287
1=

=

71z0] 4

SR
=R %

%
55
60
65

o] 1711 #
70

st

|
.
88

]_

ZEoly -8 Elv]
o,

i, ZEloly HuldZ
= o]FolA rom, Zg ol Euldol AH|A 20| A EEA

0

e, 714
MH|A #Z
v
50
55
60
65
60

[}
]_

5}

[e)

A

3

Ao= oAH gtow, o]

St

hEs

3 gou, A A8 FAolAE

O

o7t ol =

d|
2l
[If
40
50

55
60

o= #g
Zo] i

=
RS

-

R

5t

(B 1-2) ZH|0| HOI2o| &

oO

o Elujgat vjzigloly REl A ¢
2]

G0%E A

.



7)%0] Hl2e|
A7t 22831

CERNCEL LRI

h8S

St

A=
-
=2

fu—

7golH, ofof] m}

=y @A ol AEoly Huld F49] Auli

)
—

o
03

oji
plo

W)
=

[

oIk, AR FF- A

A=

o

] o

°

B %

t3L 40%, 50%,

] _g.zs

o} Bgo] HzHely

=

27t Ao 1 23, A

o

Y R =2 3

ik

O]

A 40~60% HY

o)

]

o
4= A

=
O
1

=

A
=

5t Al

[¢)
(& 1-3) HIZ4E0|H

9] 79, Asloluieh
Aol

[€]

2(60%) 71&°lA

=]
7

O

Pl
xr
<l
0o
Rr

60

H21~'304) A=

A

40/50/55/60
40/50/55/60/65

BIEIOR FRE ApY
AZ A4

=

=

Al
.=

£(2020)9] Atz

t

A
Tt

OF.
=}

25 120 25

At=: ol



st

o

4 TEU

L.

NFAHE, 2020). FF=YJAHTOC) YA ollA

0|

%

o= oF 1584t 4

Lo

e 5% A9 d3o] 8 Wt Ax= Z-]H7| 2ol LA

oK

1

T

st

]

ke

o)

< KW Eiﬂo%ﬂ
Rk o E
NI e
PPE  EBZEw
X = = !
#%x}w}l%dr_z
o i N T A ol
ol oF @ X i.,ltmw_ 7o
BT o PIT
o I ° o |-
o om B oW
L T ooy B E%oﬁ%mﬂ
o
pET M Ty W Qs
8;%;7 wmﬁomﬁkmﬂul
z,_,UI ol B o
~ o ¥ OF H__H]__onmuq
_ woN X
%%WM _@%wo@_%
ok L .2 S
- (n}
CELSD BE¥mar
o LT W B W 2 o
K Tod N o Jo Qo
— o ®m H gr N T3S
@ T &S S
TPmy Tw oS
. ~ A yL._v -
Ky sa Mooy
BE e % &2 ]
H oo B8O = B o0
.mEoEm_ulL RO e
wooe oo ek
WO T o TN W W

(O
oH}\O]—L_ o

o

s, do

5

o
7154o] At wety

]
o}

=

o
=
.

=

=

T
=

I

o] ¥

ol
A3}

2
o

]
o=

=
34

A
A

2N
1

Pl
24

_]

X
0|
oH

1 A1) Fo jejne o
_g] ]

Ry

3

°

94 7

b Agt
Z1zA

1u
fis

2

st1 9t Ea] wjAHo]

AA,

1

(¢}

3

15

=2

ool U= Sy,

2tz 7]

=
=

I

(0]



Zglold

1

T

A

o)

e 7€ v

Pl 9

S
A

o
A

Mz

]_

h8Y

i
=]

o

o

delgoz 27

= 3
S|
S

=

o] Zgloly

=
T

o] Al7|e} A+

g At 71

diEs

jut

o
[}

_‘c‘;f_
2. A70| 2

&

o

A

A

Al

IRER)

A

i

o
%0

o
:
{

%0
K

o}, ulEolY BTl #3 3

&, A2 5), 9 F

G

—

Qly

’

qm.o
ol

=

1

(B=2/4

4@0
ok
i

B
)

flaril
jo

2kt B 7]

-

(ol

]
tt.

s
™

ol

A

bst

0

[e]

aL

Al

=
=
10

=



ot

St

o]

HE

FaL et ey ofzel

L

=

0

o
=

Q;

[

5

(0]
=

=
=

o 7jElch. @A Hxigely

g 7148

1

T

]_
A4 eof] whet 40%014 60%7HA] o8&

= AL

el
e

22 A4
A2 @

3t <}
_QI

o]
2

1
|
g

Al 7hsAdel it & <

3982 44 4982 AHY

<
ﬂAlO

IS

AL e

[e)
[e]

el

o 2= &8d = %lor,

3

2
o

]_

A
sl

=i

7gollA st
7hd 7]

&

<
o
i

2y

2

o] AR F52

25} 7S

d

o} %

|

%0
o)

A

} o

[

.1
oH

t =7t

kel
R

o E

4

ol

H
or

J)
—

ol

11



2~

5
=
Wt

o

=

34

O

37} ks
A71e 271
ok, oz 7]

oA Fa

A=

i

o]

|
=
T

=
g 719

AT

]_

F 1719 4

A5
5_7]__1:_

o

Q

[

og ZA

S|
&

g

o.

=

o BHYEAE Y
=

o
=

3|

Al
A
il

_‘I

=
o
T

T

2}

% &

FIL Wolrh 4u)%t 27} 40 ofo]

A

RS

|

0] HJaf o]

o

°

gofgro =z IHGA %

Z o
|

A
Qs

A

7H. EAll

[e]
A=

_Ot
ol

=

o]

=
=

= 83

o%
4

o

o

o

34

o

=]

S|
&

8 =71 BA

o

1

N
X

ofo

a

CER]

b
oju

o
A

ANZ O
=

<

g A

~
._OO

M Mz 71

ean)
T

S|
&

‘md
o

e

=
o

A BT 70~80% ST

wﬂ.
)
K

o~y
s

)
)
piraly

of
=
‘_mu.o

o
o

i

1A T

g5

R84

s

o]

= Fd

o A1

473

o
=2

o|&E

—_
o

R ki DIEE EOEEE

12



-
T

‘I_

5

b o] AR AdAteE Slofl Al A=S oAl =Y

sl meA FAste} Helse Ao] AeAo] 2

ShEE S AzdS 5
Fol A AA]

e,

=

T8l 719

oje} gol,

go] 7}

el
O
3

o] A4 st olold Aot § Yozt

ek

Rl
=
=}

B

=i
=

—

bol, Aabso® Put ALet 29 sfeiekg

715

sl 27t B 7
Ao] & A7 7Y

s
._OO

i

00

H2E A2l W

13

tal Qlot. Aoy = V1A fF

b

1) HIZAHO|L F5F2
A =

g7 UE



ML AolE

A=
L

3t o7

Rsot 518 75

Al
o

a7

< Ak

A7}, UNCTAD(1985)=
2 W/S(Waiting Time / Service Time) H]&S 0.10~0.14 &2

Ll

i

o

3

=13
=

Q]
y =

=

49| AL 0.13~0.22 $F2F AA]

=E 1]

oyl F-77} ZEoly FREg Ao &2t

Edi= Zeolue} H|ZiEo]

= O
il =

gt =4 7]

o]

Al 29 A=

2) HIZiE0]H

wjr

]

W 5

K

A

ZAelol FRol

1782

s

|7l FRo] A

3l B,

=
=

ol

=2 g A=y A%

-
=

wpAjo] 57 gepict,

14



e WA

1 vebde

T

2

6

43

A
o

Al

=o]

oz vEEH, 4

Y wEolu 75 A=l wEt Aol
EEIRES

A=
T=

=:|
270 Aot

o7

o

1782

oF

furs
0%

jo
wjr

P

ojm
ol

2

HRE Y A 8 JI01=2tY HA|

.i

o

X

.l

X
a3

)

3

Jjo

—_—
o

9]

tod, BlzdEoIH 7

55
2] o

P53} 7122 %

)

J)
%
<+

ol
1_,_A|O
~

"

o8

ojm
r

15

o A4 HA-gT A



og AA

S|
&

T

=
=

7} A3

AAE Tol=aiele sl

~ B o i o
"M N 2 of o
R AL
csdbg
ol el 2oy %
oF . X H o
oo B

e o - Ly
1—,NO ° O_H ‘mﬂ_ T__/ll M
Np AR R _.ﬂ_. 1E|1_
Nop o TR
ofl N_l Ml,_ B o =
oF M w5 i G B
T ! = N —~
KE sl o o
rI  ®° o o- &~
I T o = w0 =
ARG e
: S NP E O

iy F T W oL
o = o- & 2
o - ey BT —
B¢ ok 5 0 R
O_E _._.__H ™ o M ]M =
% BB XMoo T R
1l T — T g o X

{F X %0 N .
a = P w i) o of
ol M- = o Mo = o
o L .
. L %o_e%w@@
i a < W™ T T W

ST

[e]

5}

3

o] 29 SoIA Tt oAb

16



o

oju
puze]

2) 7|= C|olE

o
i

o

o

HAILH) A=

e

;

o
‘_mu.o

o}

S

Port-MIS(3}

3 Qb o
ol OF. A

-
1

53] dlolg 3 ol A

17

d AZ7A]
o] Ayt

o

L

9]

4 T, 47
v

I dolE 52 i
Al

K
A

°

S|
)

o

=

Ao @

By
olgj2t oz}

= E

ol

t39tt. Port-MIS

0



i
=

g

o}, ol2

1
T

]_
T

AN

9

°

71%e A4
=

A4 2

o
=
=

O
T

=
= A

3

S
o

24
8L, 24

A

EE
1 At 5)

o

=

)
b

=
u

LS

dEPo = BEEH, olF &9

]

RORO H5F, AFM=E A4
3, AY B, AR

O

P19

1)

=F

o O = O

2

1:11:9]

HZIE oY
0]2(Queueing Theory)°ll 7|5k

A}
i
)

Aot mbA T

gk Etal/gdol AL, AHRE AlRA

=]
=

27} et

an
__OE
Bo

1o

_T_(_

i

o #A

e A
R
2]

]_

T

1)

O

2730l A

= olgststo =

x
of

]

Bl
W/S Bl&(H71412/

Ea
ANz
RL

Ea

=,

A1H]

{3 Al
3k

7
F22, Port-MISOIA] =%

oS AH 7]

223

°

A

=

=

[}

roz 474
Rt
!

84

St

%

<]

H
=]

1

O O
=

3 Bt d71AIZE AA 2

1789] &l A di7]Al

(1)

A= M/M/s, M/G/s
A

2
o] Ja}

Eat

=

)

5

9]
}‘

_CH
sfo] 4143} 4

Stk o2 &

=
=

o]

o]
E(A)T AH]
18

4 AL $9H0E AN

AH]AA]

A

fIof

[e]
T

Q

&

pzs



o

g}

Z}

I

3ty

o

1:}-

ﬁE_

(0]
=

)
A

) 5120 sl

=

glolH
o

12,

s

=
T

4>

Al

« A

o
M= AT

=3

Aepe] o

=]
gl

1.
OO

0]7

29| A< A=, RORO
A

Q]
=

= AF

-

9 71%, Port-MIS 7]4t9] 3h&

4) AE[0|

g

mmo
N
=
Tﬁ
o

)

].

of epgat

=
RL

H 7]

=
=

o2 T

sfe] 1, Aute]

5

£59

29

ok, webA AlEHol4

RS

o

B

5

o

=

Port-MISol| A

o

T

Aol =Y
519 2] A2S 7]

4r
B

of

Gl

Gl
ol
)
o
B

o

__0_

o

ol AAH

19

I ofF, AR AldE
2oz Algdol

dik=

o 1T

=

=

st e

F 5

choRd

=

A B

=

A gl

A]



&
=

ZXJ’ Z
1éo1/\4

Al

T

z
o

71,
7}
ANZ O
To=

g}

= A
geiy
of Aghe} v]a- 1
127 7123} A gl o] &

]_

o] 70%=

°

H

A
o
i

4880l 9%

7} oA

I
%
o0

R

Al

A
]_

33 A
£
55

Al

1

WA A
e

il A FoflA &

[¢]

=0

4

o

=

o} 0|2 %

ek

?_

=5

1

S
WAy 7hs/del duidt

AulA SEW/S v1e) &

o

R

mM“amﬂoa
< azz]r

__OE <
o
Jjo oﬁ ar

op ?

g
K oW

o
< g 719

AT HlHEoY BE

B4, o]

ol
=~

71 Hg Jo|=atel Yol
A, dolg 43

88

&

o]

=

I

2EEE

20



9|

i 2toH,

3

PR 35t AA 29 Aeier A7 &

wgs

S
=

70
i
of

b

o
0

o%
<

ol

a}
'IQF

% 9 7ol

S}
=

0
mjm

=

o
%o

7A

o
0

A
el
X
mﬁ
B
il

o)

]
=

_‘|

S
~

A
L

A71Ao7 A

o

2.2

-

gele 34, W

-

o}, 7ol

15

AN

o

o

ToH

|

A
21

O

o
T

“

PS
1 A= 2

k1]
6(]—\:!

A

= O
il =

3o

5

24
992 7]

VS
i

p3Ke)
a
gl

_‘|

A
o

% 7]
3}

He
kel Alsps

=

=]

1
o

IIHOE B AT A

Port-MIS 7]8F9] 29 Hlo|H
glo|y H5& 51959

A7t 45 AAE AA 7



2 A7 wzihely $Ee] 44 Hee /%S WHoR £a%
£ MHOR BEY 4 Y Jlol=ERloR Y] 95 38
2 ST 2 BAE A BY1RED A-AF F5Y
= {29 24, BT AR I LA
£ galow T,

mEi 101' -lN' R

IHA A= =Uie] AP} 7|& A=) HEE 53l HAH |
o] AA Ho-8(A1A, x]—xxl-),] NS ;e_qo};l 1 AL el

| Il HHloly FE2} vizidoly F59] & e,
} ofi, 519 HHA] ZolE Higste] 7|& HElolY F4H V&S
o= o & FAE =&t £ UNCTAD(1985)7F AlAIgE W/S
(H71/4812)  Hl&EEHCY  0.10~0.14, Q4R 0.13~0.22)%
Agerschou(2015)7F AAIE W/S vl&(ZE|olH 0.1, LuHsk=E 0.2)& %
Z5to], HjEo]q FRolA 518 7Fst AHlA & 7RI ok
Port-MISE &-85to] Al &3, et 4 otF A7t 4294 Hst A
AL Sy, AL ghutko] §
A EA, 3k ARAIT 5 9 AEE B3

7|2 A=E vhERiT

Mo
o Rl Az

=
o

bl
ot

o|gd AlEFolAd 7THE &8st A Hwe

it 32 ZIM/M/s, M/G/sy& 285t A4t

A7 A Heprk Ae g7 AR Al 2 =g, WS vl v
]



5to] of

A

7].&]—

71E(De A8 B

|7 ol F-=of HA| glolH

&, A, WIS,

X

KR
o

)

ﬂ_AlO
~
J))

3EA

15

R84

°

71E

2hle AA
H

g
sjol, lzdgo]

-

=

=

S}

7ol

-

AN

9

_(?4

A

tof AA

]

A mEYY, FE 15D 4 A% AN

[

Q-

o

ol

)
pra

Tor

o

. &

Tor

—_
o

23

12t

S o
Y

= AL .

A

=2

HH, (1™ 1-7)
b

|

0
A
vl



(23 1-6) A7 FT HA

1THA|
HIHEO|Y 25 MY M92 Mol U X Epetd nE

H|ZHEo| L] 25

2PN Y S5

=S A

o 3je] vlzigo] £5

o HF MMEAY HRE

& X Moo 7Dt B|HEH 0| 5 kS|
=
=

Ho oTmE
¢ HZE o[ B 23A A 519 s

HIHEo|H 25 XY H{E 7|=@H MA

710l B/ Al E2 0] 4
e 3 A

o= S
E%%ﬂé

¢ 20| $EOLE Kusiuls HTE0|Lol 2 B4 Yo, My YTy U AXY

& wefel HolE £4

o701 2/AIBROIH RES HEY HE HYFNT HRS U
4N Y8H 58 el 2 SHY NH HHINY HRS JIEE) AN

*
%S

=]

HIElo|H 25 HY H{E 7|2 T

H|HE[0| L 25
i3 olo|e| 24

*2

e S| %

& YR EESY Y Wiy 5) Y MY WRe 7IE@) HE Al &A 2t
FAY B E S 20t HT

INE=MPRINESE|

24



o] g

°

H|A
JZgoly F= At 9

P
._OO

H3X A3
3% HHAT AES} AEL
HY

Eof gt o

X
5%
_1;0 £
3% W%HMB__%@
o Wﬂwwﬂo_emém
?l OENE_EW.ELAA
i Zra_im_ﬂﬂﬂl_el_e
o ]E;@%Mmﬂﬂﬁo
B 7urm&}__ourmu,
.n_momﬂ N 1r7i uLﬂl
n_m__,__u o_u.VLmﬂﬂﬁe._ﬂudo_
3@ @%Vmﬂ WmﬂmW
Vil 0 Wﬂo_emcﬁ%
L L TE® B~ 5w o
] | %W%W@Wﬁ%
: : > ol o X G mum
ofl I bl e_]a T X° b o
o @ = OHT&E 40.1__1_
"B KH W_Waﬁo%m_xaxm_/r
~o ' _‘Xo L__._E'_]J|
g v ZEEESEEEE
ﬂqaw oKk 7 ;mﬁﬂowwnhmﬁ
mnm_uL ﬂmmﬂﬁrﬂ]mﬁﬁxﬂ
mo H KH o@ﬁ%ﬁw.ﬁﬁﬂ
= M 0 <+ g 2o o o &
z o ik L E
v r ;Lim.io_]q.
5 Ko A N 5 Th
=< — 9ALE_E5A_.
et _"_.m < 5 %SHEE
oy i - HL_L/D\aﬁowqur
S, & L.LEAL_O3/D\AO7
s : =l = 8 = B°
- @Achle_
- J)) > %_a $ o E
UJWMN_@%
5 go mK

25



Lo

o] 7]

18
v

ool et o

o
A

3t

Q

=
5

oA

1

|

otk

o

o}

==y

-t
;OO

AAE 7182 1970~90E <]
grel A3t Aol gst

At

=
T

Aol

ot

o
J)

—

0]

_.L
jo

R

A SF
=

(2000) A4

-

1|
.

&)

Heho e gt Al 4
pZs

ANZ O
= 4

T=

B
=

7]
A7t A

"|_

h8Y

o

P19

°

X
Far 7iA

= 7t

[e)

S elolA =
B9} oj7]Az

& % o] ¥

(2009), °171€ 2](2015)= A=t 7]

=
RL

-y

191

o

Y

o

ZHo]
b 54

=
| .

1
T

e o 24e

°

AT SYHATHEA

om 444

L.
Al
A

R

]_

A=

FATE Agreschou(2015)

%
A% 9 £ IxEYe) 7|2EE mE

=
=

U 2013; BN, 2014; A, 20106).

| .

]

87t
[eX{e)
==

Rk
8ol UKE

o

=2

)

=
[e]

(DEA, OEE

26



A5 Al
oA

o

2

—

St

Zeeldgnde tid

48 b

o

.

3o} 24 X7

C2H EHl

1
=

[e]
=0°

sla.

39Tt Bugri et al.(2011)2 AlEdold =

5

Al gl
DEA%} OEE A

o
- 1
o

5}t Chang et al.(2012)

HlH oW E S tide

24 At

(0]
= =

=

o

=

[¢]

=8

Ay AAeE

Al

o

ot
Madueke(2013)

8 obAlob

°

o2 f7|o|&3 AlEdeldE

A% 7122 AN

EF

[}

o
o
o

ojm
=

pud

o A 2I(2001) AlEE ]

__OL

o

Fal, 27 AfH]
27

9

Zgoly Eujde

tels
A

(2004)2 FAF

o

o H
=2 1=

S
i

A
&y

I

];ﬂ"—l

58497

o] AAEL; A8t gj7]
T o&5(2011)2 v|zdE|o|HH

sttet,

)

3
T
_]

peick

A=z
%
o}

o

E3] UNCTADS] &

o
= A

s

A

A



Ao st e Ex g7 dolA] 294l 2 Hjskstn £
Fotspr] SIa A £2S Ao Y BALS TR WSE BEF AT
£2 tf o)k olHlE ABHo]A, Al Trol e, QB AZHANN),
sfolRH= Hg} /1Y 52 Bl vk 29 Aueleg molugsin,
AARE 2 24 Halol] et e 5ol J]ofi,

Kia, Shayan, & Ghotb(2002)& Al&
& 52 WAt Y944 AfolE H|ws)

)
E
r'_u.
H
e
O.
filo
ol
ol
ju:
i
o
e

EFAH €88 53 2949 s £451%th Netto, Botter, &
Medina(2015)= ©JAt oJHIE AJ&EH0]HS Fofl AH|A 0] IE g

o slols e Wste BAShL, WETZE AAL A A 9% He
4 el AN R AR R e AN, 3B
DA L0092 AgHol e B AHA
1201 240 TS A4 B85 Woks) B 2 A4 vl WS 24
. AR F EL SR 44 A8 5 A7 S dhet A
P24 AL,

She ol e el 4%
g3t] % 91

28



o

1

o

= |

5}t Roy, Scheinhardt, & van Ommeren(2023)

A
s ¥

&g 4t

AHoz PF

ojm
ToH

plo
NJo
Mo

N

]_

5

F= A

N D

to

o

EEER

°

Peng(2013)2 &334t

15k

Zol 1 A4S A%

o
=

toll A w8

A5

g =

o

X

L
,_,ﬁ
L.

o

J

A7t ATk

=

EX

2 AYA, ABoIe g 223} 7ol wet Aut gepm

2 A3} sj40] 207t Basith 3] vjAEolY e do)A 2] 518

5

5]

|

= 9

s o)

of ¥y

mo

)l

]

m_m
blo
iy
ot
ofF
=
-
7o
!

Jol A B

A
o

2

put

[el
e}

Al

Al
y =2

2. ddoee] xiEd

a1
%

o

]

AR

o

SH

Fope] 477t A4 880l A

h8S

°

olth. E

wjr

oy
A
i

29



=

ol F

=
[e]

&, AF&2HRORO)

A8, 94

o

T+ A71Ad-HA7I

B

b gd,

P @Fe] A

Aehe 522 o,
7128 AgstnAt

St

=
[e]

STt Debjit et al.(2023)T} Heuvel(2019)

J
=~

o] 45 AFEFH AFA

=]
o= &

A73(oF

£

N

i

A

se} ohjet AX|40] A48T
Atk RS 4

) 582

L

=] L. 'E[
]f]——y‘g O]": o

AA =

<

ol

—_
[t
Me
r
&/

o

P, =

o

Mm
=

o
il
5

N}
N~

30



1
ﬂx_.x.1_/ﬂ_q
ULHME{EA
@ﬂxOfl LET
dLHoA]_HwLM n_uxe,a,_ﬂuu
W%H%omﬂ waﬂ%%ﬂ
tﬂ_ﬂylﬂﬂdu.% oLEJtlﬂonEﬁe
S pEite ﬁjwﬂ%% 5=
o @ < P o 0o W g OW}
ﬁow_;w_ma :_o__};_ﬂ;m.# H@Kmmﬂ
gmaﬁﬁw m@mg@@ %%7u%
,DI.B_VMO._M,WOE H.T@oﬂmﬁ.WMO ZIMOEU__AHH._
- L4 T ol zr T o mp ToR X B O w_u H o
lmmo%fr,_ﬂ @uﬂﬂiomﬁ:i H._Lx]_.éovﬂw
We.a,aexﬂ - mﬂﬁ_.d,e_ehqor ,mmﬂoﬂnzt
%m__nolomw,ﬂf i A.omlemvamw.ﬂ uréﬂq_%ﬂ
,LIPWU7Q.OIUEHE 0 ﬁUO.l _A_l,OI m_,m_ly 1_l_-_,m‘o
o B B = 57 J N ojo o _ o) .Llw,_m,v
Fmo.%ixg 2 mﬂ&@u\%éo < m__to__qoué
0511@.]@&0 T uﬂﬁaﬁJL = N urofr,me
Eamaﬁuﬂl__otﬂ_u H L U._HE,OI.._}O._.VIWL Hi OT.WAL_OHO
— - —_—
me7§mmaﬁ,ue &l tﬁﬁdﬂﬂq R ﬁomﬁW@E_ﬁ
B = D o ® Hoo E o ook B ey 0l W =
Mﬂwﬁﬂ RO LA o U e ﬂe_e¥@__
Vﬂxéﬂm o1 t,twﬂzx < ziﬁg_d
2 o up ° < g Yo OO 5 T B ™ ur
zﬂo_eﬂe__ﬂ o aﬂ@L1,H0f ol f D
SN NS » Trei’
ﬂom._m“mﬂm_uwﬂ Wﬂ h‘mm,_w.o,ﬂn”ﬂldl ol ,._.,_Ma_#o,_uo
N o N <0 o X 0 < o3 ul X . Ak
o X = o k T =~ oI
) T 5 = < EoAF o %O L
< Hmﬁlﬂmmﬂ_.ﬂa iofl L,_qﬂ.__.._m_.wo
Ju_ o
mov_/mmﬁmﬂzlo% H. %uum_waﬂ@
AOJHE ) @Eaﬂhﬂ
XO XM =0 x750
W RN r
5 7%ﬂ_mmﬁg
_“o_vou_oylﬂﬂ
__Of

w}
=
31

]-E[_]__ XH 7H

kel

g2 4 glon
AR—

3

=2

]

& 2

A
o



By 29

(E 1-4) 2 Q179 HyoIToLo| 7

8l
H

o
10

nA
Kl

—_

L
x

=
S

t |« HIZIEIO]
3, X

LEXA
L O -

b
IH

30

Al

+AIE2

00
Kr
b

51 10
ikl

U xg

70
xr
il

g
2
S

EX Ef
220 2

3|

=
3|
=

PNEEDSIN

- Za
-7

N

K

INI=MPSIN RSN

32



H1E 2ot stqs=2| JiE

B
O
9_
O

fru
ox

19 %
ol

41
P

é“e
fr

l_.

o

_OH
8
olF
x&a
O

o=
O
E

>,

Agotd s ez, iéz_‘@ —% Jﬁﬁr =3 *M’\ 2 *4‘1” T‘Hﬂ 61

& E AAF AR ) st AT 424 HEsEeld. &,

33



AL A BelE FANE Holrhd AL Auls EY3} A2

2 YT o, A LGUlE7t $EG JFoIA 385 0] Yk 1
P AP PHe Pute] AEH SAT LIZAL MG R &

ol Bl B2 o] EURIIT BAA e el Ay may
25 53t A dos Rasie HZo®, ti7]ol&(Queuing
o Juoz

theory)olt} 8|4 ndE 7|Wto g Sl(Agerschou et al., 1983;

UNCTAD, 1985; Dragovi¢, Park & Radmilovi¢, 2006). ©] 552 A
d et o2 FA e} A A4, 3k v 5 ANy oFe AladlE
AAZCZ Ytro] ZF BE9 Ae|sdgS At 7, 7MY Y2 582 U
ERfE ok AIAEIS A gt stdsEoa AHolsith qEAQ] ok

A 2AELE o83t ZtHFundacion Valenciaport, 2012).

= QFH(Berth, Ship-to-Shore): Al Y& &, A4 5 A4 J5
&, 38 £ 2 8:8/0] Qs 2=, BF It otF5E9
a4 Ak gllojot.
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v 25ttty 246190t ol ZHo|| A AlIZE 7Fx|7} dbl stEAHE
T} Fof ti7|A7tol| BL vidsteg, Agoly gHuldojA: o dAgH
M)A 2E(W/S v R3S A8dfoF T2 wrget Zxjolt. g
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o TRAIZE BX= Eoksy BEEE WEL AH[A AZF R dY

(Erlang) #ZE W2ty 7Pgsiih. I3 #X9 e E(shape
parameter)E RGP AH|A AIZHY] RARMY A=E X

o, 24 k=191 A AR 5249, 719 gh2)el sf
§ & AF e AT 5YSH A8 E= AEEA D
Agerschou(2015)= ZHIHAS 714 A F2H]
H FAS drdshy] sl Fdgt S5 29 k 32 Ar
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T 2-4) Agerschou(2015)2] M& MM MRS

el %
e LR
1 2 3 4 5 6 Of%
K=14 14 36 49 57 63 67
K=o 17 40 52 60 66 70

At=: Agerschou(2015), p. 14.

3) Fundacion Valenciaport(2012)

Fundacion Valenciaport(2012)= &4F AH|A 5 HES TY5Ho]
9 59 5EE Frre o, P ARARR}F 1o sk AE|A BE
< 83 948 ol gtal 43T o] 59] oo "= gt
AHEALE AlEE SFAHAAD -S4 =82AF 5ol 1AL Bk QY 5

o 7% %ﬂiﬂﬂeﬂ *131* el S Qo] B S o wieh A

Fundaciéon Valenciaport(2012)& Euld oA W/S H]E&S F4
Skolal Adl XS =o]= Zlo| MH|A £FE X FSlol= HAlo|gt
BEIEA, o] F 7HA A®E S TeEsfof kil Albsleith. yolrt
A st AT dole ERE ke AH|A $ES Akl o9
di-&she AN FfeS 24785hks ol B2, g dtolMe A
ElgEs 2 A AHIA AZE (LY, FH 2 k)
2 S A RS Este] W/S BlEE 0.05, 0.1, 0.28 F&3F Ay
ez A4 AN HAReS AT 2-2) I=2).

[¢]
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(a2 2-2) Fundacion Valenciaport(2012)2] W/SE MM MQ&

Acceptable berth occupancy ratio @ (%)

mmmmmm-

1 7
2 25 7 3 B 36 47 49 53
3 38 ] 5 49 49 6 6o 61 7
4 W 4 61 56 5 7 66 68 B
5 53 54 66 62 b3 7 n 7 81
6ormore 5 56 b9 66 67 m T4 76 8

Xt=Z: Fundacion Valenciaport(2012), p. 127.
4) sHYAHE(2020)

s FAt (2020 Fute] st 2AT o ARBAIA vl
o] FaotE F9A A8 848 ARSI . ol JT AL £
273l 9ol AAtet ofF & 2 o] 8Ae] Aldp di7]H] & (A BI-8)
Sk di71H1&(He} Bl-8), 2EaL Eujd ZPARe] AulA Alg w2 B
e AR]E S8l Havt e AHe got Jof deohe AHlA
FES Ao A= 2ulelt. (O™ 2-3)004 gAez Auls 4
T2 15E 57H] @AR 2ot 6|8 HekE A9t =t &
12 it Aldo] of77F got Alep ti717F A9 gle 2o Auls =
ojt, £F 5= Ald El= AM} ti7]|ARte] SAsHA 71t HA =S
UERdTE ot A it st s A Aol olFAl AltE SEA AfH]
AE BF HEoP|Ene 394 £EoE desote] E-8okal
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($2 B 2-23) MH3RE0| W/SH|(22)
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(£2 H 2-25) A28 W/SH|(22)
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(82 H 2-29) SHSKEE| W/SH|(22))
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(B2 T 2-31) SAMALU1HES W/SH|(22)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1

0.1

0.2

0.2

0.4

0.6

1.0
2.4

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1

0.1

0.1

0.2

0.3

0.5

0.7

1.3
2.9

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1

0.1

0.1

0.2

0.3

0.4
0.6
0.9

1.6
3.7

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1

0.1

0.1

0.2

0.2

0.3

0.5

0.6
0.9
1.3
2.3
5.0

0.0
0.0
0.0
0.0
0.1

0.1

0.1

0.2

0.2

0.3

0.4

0.5

0.6

0.8

1.1

1.5
2.2

3.5
7.6

0.0
0.1

0.1

0.2

0.3

0.4
0.4
0.6
0.7

0.8

1.0
1.2
1.5
1.9
2.5
3.3

4.7

7.4

15.7

(5 H 2-32) SLHALU22 50| W/SH|(Q2)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1

0.1

0.2

0.3

0.4

0.6

1.0
1.7
4.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1

0.1

0.2

0.2

0.3

0.5

0.8

1.2
2.1

4.8

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1

0.1

0.1

0.2

0.2

0.3

0.5

0.7

1.0
1.6

2.7

6.1

0.0
0.0
0.0
0.0
0.0
0.0
0.1

0.1

0.2

0.2

0.3

0.4
0.6
0.8

1.0
1.5
2.2
3.7

8.3

0.0
0.0
0.0
0.1

0.1

0.1

0.2

0.3

0.3

0.5

0.6
0.8

1.0
1.3
1.8
2.4
3.6
5.9
12.7

0.1

0.2

0.2

0.3

0.5

0.6
0.7

0.9

1.1
1.4
1.7

2.1

2.6
3.2
4.1

5.5
7.8

12.4

26.1

0.05
0.1

0.15
0.2

0.25
0.3

0.35
0.4
0.45
0.5

0.55
0.6

0.65
0.7

0.75
0.8
0.85
0.9

0.95
PNE=HPRINESE]

0.05
0.1

0.15
0.2

0.25
0.3

0.35
0.4

0.45
0.5

0.55
0.6
0.65
0.7

0.75
0.8

0.85
0.9

0.95
PN=EPSIEY

177



(B2 T 2-33) SAAQUIEEZO| \W/SH|(22F)
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