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% 2.1-2 The UNCTAD Three Generation Port Model

Period of development

First generation

Second generation

Third generation

Before 1960s

After 1960s

After 1980s

Main cargo

Attitude and strategy of port
development

Scope of activities

Organization characteristics

Production characteristics

Decisive factors

Break bulk cargo

Conservative
Changing point of transport
node

1—Cargo loading,
discharging, storage,
navigational service

Quay and waterfront area

Independent activities within
port

Informal relationship
between port and
port users

Cargo flow
Simple individual service
Low value added

Labour/capital

Break bulk and dry/liquid
bulk cargo

Expansionist
Transport, industrial and
commercial centre

14

2 Cargo transformation;
ship-related industrial
and commercial services

Enlarged port arca

Closer relationship between

port and port users

Loose relationship between
activities in port

Casual relationship between
port and municipality

Cargo flow

Cargo transformation
Combined services
Improved value added

Capital

Bulk and unitized
containerized cargo

Commercially oriented

Integrated transport centre,
logistic platform for
international trade

142+

3-—Cargo and information
distribution; logistics
activities

Terminals and distribelt
towards landside

United port community

Integration of port with trade
and transport chain

Close relationship between
port and municipality

Enlarged port organization

Cargo/information flow
Cargo/information

distribution
Multiple-service package
High value added

Technology /know-how
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% 2.1-3 The UNCTAD Four Generation Port Model

1st Generation

2nd Generation

3rd Generation

4th Generation

Period of development

Before the 60

After 60 years

After 80 years

After 80 years

Organization within

Information
Relationship between
the Port and its users

between Porto and User
Relations between the bit
Integrated Activities in
Port

Port

Integration with the Port
Trade and Transportation
Network

key Loads General Cargo and | General Cargo and Bulk | Loads Conteneizadas, | Loads Conteneizadas, unitised
Bulk unitised and bulk and bulk
Attitude and the Port | Conservative points of | Expansionist Oriented Trade Facing the international market
Development Strategy | interface modes  of | Transportation  Center, | Center for Integrated
transport Commercial and | Transport and Logistics
Industrial Platform for International
Trade
Activities Loading, Unloading, | Activities of a Generation | Activities 1st and 2nd | Activities 1Ist, 2nd and 3rd
Storage, ~ Navigation | Transformation of Cargo, | Generation Generation
Services Commercial and | Information Distribution | Industrial Processing Zones
Industrial linked to Ship | and ~ Freight, ~Logistics | Clusters or Port Charges -
Activities Industrial
Business Networks
Characteristics of the | Independent activities | Close relationship | Integrated Port Community | Integrated Port Community

Integration with the Port Trade
and Transportation Network

Characteristics of

Production of Service | Flow

Low Value

Concentrated Loads in

Load Flow
Integrated Services
Average Value

Flow and Load Distribution
and Information

Multiple services

Value-Added Services

Decisive factors

Labour and Capital

Capital

Technology and Know-
How

Technology and Know-How
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B % B B B (Allianz) ## T % B >3 £ F 2 F AR ‘& o ¢ (Allianz
GlobalCorporate & Specialty UK » AGCS)iT & % # 2_ % > % #xad 4F 2, (Safety
and Shipping Report) [Pl 31 » 75%10 1 2 /8 + § Z gk #3516 F ¥ &
ﬂ;‘? gk o B o o BB FE AT 0k RIS A A I o ek

foge {AF A B g T Ao e T o P B T pE e g :—»taﬁ';-g: , W
ﬁ?ﬁ%*iﬁ°zﬁ7@%%@ﬁ&%bﬁ’ﬁﬂﬁﬁ%iﬁyi%#

£ AT o
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FRY AIIFE2ZRP AL ER g AR L2 P AR R R
WA~ FERBEPIE - Ripdai R P F %~ B2a i FL ¥
Bofy 0 NEBFIFER R GRS E o i dpdado s 0 B BT BpRIRE
ST PP LBATR] W  p B ES 2 R R AT A
A KRR IR 2BER AR P A ST B A dpafFt g o

Ag_

PR AR EREA LT B PR HE D E LR
d ¢ ®4psik (CCS)~ # W4y 2k (ABS )~ #8 = 4y %t (DNVGL )~ ¥ R
dpdn R B I ARRIRE A B T 7 AT E > R 2021 &4
BARE A RAp o 2TRE A SuE 0 P 5 4 A (Maersk)s % 2018 £ 4 1 £ Sea
Machines Robotics & T2 i3 c— 4% Winter Palace 7k | 4y » 2 p s e 45
TRl FFRE Y ~ 549 2 (LIDAR) froi wrickl o "f pzovh s B4 A
BBz 5o @ Svitzer2017 £ 6 1 20 P ¢ AR ARA{IBE R A 4y
Svitzer Hermod 52 g = R R o

AT e T 0 @ A ii%“'%ﬂé’k“i’?r@]“"*JﬁﬁfﬁlF?é_i i
FoDIARERD DA BT AR Rl BT B AR
FAFFRLD FAw R L%’*m%ﬂ@%aﬁﬁww@4ﬁﬁ%ﬁﬁ
¥ opme EIRE

3.6.2 % H.48

T B4k 5 Rt ¢ A B ( Satoshi Nakamoto )*t 2008 # 3% ) e 4 1161,
EH Fogh PRl 0 v R (BTC) 2 H 2R B el - Rsldamprie
PEAE - FARGIERE > H R E S @R FHRA e BN - R R 2
VRN A E MR nE ST P i g I s a2 R B A
Fros Bt 2 b & i g B n AR i gkl .

E-D

2B A HUE 2 P 5 L A (Maersk)&2 IBM *+ 2018 & 1 7 & I & ¥4
I 2R AUE T 4R % Tradelens B HAST oo LE BRI L B
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imA2o2018 # 10 7 > FWAREL EL 7 F B FFAE (ABNAMRO)
T fad HRHABREFHE P E 6 7 PEHERAE BT SRH T
Magqta Gateway LLC &t JIpF2 £ B d b4a 07 - 38 % Bu4838 7498 1
Silsal > 3%78 P BB (TR > BEFRIAAPITJILF T E 0 b v DL B
T RDFE 2 245 ﬁ?'@%] SN AR S R E R o
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Global Trade Digitization
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RGBT AARRE BE BT LBV RARET 2 2R
PP ERY H LA BT LARML S L4tk
SRR Bl BHAEMRBE FHE B BR T
é%ﬂﬂ&\%?ﬁﬁ&ﬁ~%g“%%%~v%1
B2 DR T Aol d bz BaE > HAGE

SR AL N L FESE Y R D cd T HEANET S o F
B 1l 0 Ao B TR 0 JRELI ST RO R R R B F B R
A sk S SRR N SRR </ T R SO G R R
Alphaliner 3 # 23kiB v 2 P ¢ > A LA PG E T RN IR
Ehiedp THYPNUEIRBI (1 F)2FH 0BT > 5 - R 2F 25k
100-110 ~ F kB w2 3 o(F & 2% ch e ¥ 22 H 7 2017 & 2% ¢h

£ 110 %) -

2
& iE

-~

# 4.1 Drewry # 7|i& v & % & 35 #(port connectivity index)$*

Number

Global Mainline  of trade
ranking 4Q17 services routes Connectivity|
(3Q1 Port Region per week served index score
1(1) Shanghai Greater China 172 6 100.0
2(2) Ningbo Greater China 163 6 94.8
3(3) Singapore South East Asia 158 6 919
4(4) Busan North Asia 101 6 58.7
5(5) Hong Kong Greater China 87 6 50.6
6(6) Yantian Greater China 85 6 494
7(7) Qingdao Greater China 72 6 41.9
8(8) Port Klang South East Asia 66 6 384
9(12) Shekou Greater China 66 6 384
10 (9) Kaohsiung North Asia 64 6 37.2
11 (10) Rotterdam North West Europe 62 6 36.0
12 (11) Antwerp North West Europe 61 6 355
13 (18) Colembo South Asia 59 5 28,6
14 (13) Savannah East Coast North America 53 6 30.8
15 (21) Jebel Ali Middle East 52 5 25.2
16 (14) Xiamen Greater China 52 6 30.2
17 (16) Guangzhou (Nansha) Greater China 51 6 29.7
18 (25) Algeciras West Med 47 6 27.3
19 (15) Le Havre North West Europe 47 6 27.3
20(17) New York East Coast North America 47 6 27.3

F 4L % & : Drewry Container Insight Weekly
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# 4.2 ALphaliner #f 7] 2017 # & 110 =~ b ik o £ &7 L
Top 110 container ports in 2017
Rank Port Name Country :‘Iljtg :I'Iut:lefl % Growth
1 (1) Shanghai China 40.23 37.13 8.3%
2 (2 Singapore Singapore 33.67 30.90 B.9%
3 (3) Shenzhen China 2521 2398 5.1%
4 {4  Ningbo China 2461 2157 14.1%
5 (5) Hong Kong China 20.76 19.81 4 8%
6 (&) Busan 5 Korea 20.47 19 .46 52%
7 (7 Guangzhou China 20.37 18.86 B.0%
& (8 Qingdao China 18.30 18.01 1.6%
9 (9) Los Angeles/Long Beach UsA 16.89 15 63 B.0%
10 {10) Dubai UAE 15.37 1477 4. 1%
11 {11) Tianjin China 15.07 14 52 3.8%
12 {13) Rotterdam Metherlands 13.73 1239 10.9%
13 (12) PortKelang Malaysia 11.98 13.17 -0.0%
14 (15) Antwerp Belgium 1045 10.04 4.1%
15 {15) Xiamen China 10.38 961 B.0%
16 {14) Kaohsiung Taiwan 10.27 10.46 -1.9%
17 {17) Dalian China 070 058 1.2%
18 {18) Hamburg Germany 886 893 -0.8%
12 {13) Tanjung Pelepas Malaysia 8.38 828 1.2%
20 {20) Laem Chabang Thailand 778 7.23 7.7%
21 {21) MWew York/Mew Jersey usa 6.71 6.25 7.3%
22 {22)  Yingkou China 6.28 6.09 3.1%
23 (23) Colombo 5ri Lanka 6.21 5.73 8.3%
24 (28) Jakarta Indonesia 6.07 5.51 10.1%
25 {24]) Ho Chi Minh City Vietnam 5.54 5.54 5.4%
26 (25) Suzhou China 588 5.63 4.5%
27 (27) Bremerhaven Germany 551 549 0.5%
28 (29) Tokyo Japan 5.05 = 473 6.6%
29 {30) Valencia Spain 483 473 2 1%
30 (32) Manila Philippines 482 452 6.7%
31 {31) Lianyungang China 472 4.69 0.6%
32 {33) MNhava Sheva India 471 457 4 3%
33 (35) Haiphong Vietnam 445 4.10 B.6%
34 (28) Algeciras Spain 4.39 4.76 -7.9%
35 (34) leddsh Saudi Arabia 4.15% 4.20 -1.1%
36 (38) Pirasus Greece 415 374 10.9%
37 (37) Felixstowe UK 405 4.02 0.9%
32 (39) savannah usAa 4.05 364 11.0%
39 {43) Mundra India 3.98 3.32 20.0%
40 {42) salalah Oman 305 333 18.7%
41 {40) Ssantos Brazil 3.85 3.56 B.1%
42 {36) Khor Fakkan UAE 3.80% 4.03 -5.7%
43 {41) Surabaya Indonesia 350 3.35 4.3%
44 {47) Tanger Med Morocco ixn 2.96 11.7%
45 {48) Vancouver (BC) Canada 3.25 293 11.0%
{45) Rizhao China 3.22 301 7.0%
47 (44) Marsaxlokk Malta 315 3.08 21%
48 (52) Ambarli Turkey 3.12 278 12.3%
4% (55) Incheon 5 Korea 3.04 2 68 13.5%
50 (54) Fuzhou China 301 268 12 7%

AL %R Alphaliner
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AR AREZIFEEC2A4EF > 2 HFE R ¥ REHRT ARE Y 2
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EM
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CEE T (B A S )BT AR (R R S s R  aa
FEErE2 L) TOEREET AL 4 P2 pHEE o KE K

= g: AT (Cluster Al’la]ySls)
411 Fp R N B 2 pp N 2

A E S R E A 7 (Multivariate Analysis) ? #-F 42 4 f§ (Data
Reduction)ﬁv— AP p i d s & ¥ %, AP E AR EL RAS TR

WK TR ERAE BT TN S BTN R e
REFEP O F AR CRBELRIEEY A P L EEF DL R A3
RHc? LR RS B E TR S ek B ¥ 1 (Homogeneous
Subgroups) » MEF| A K - AP FEL T, AWEF Y (Machine
Learning) ? ‘5’57?5555 BFREY (Unsupervised Learning) » H A% 27 A 4
F& k& 3% & ¥ (Hierarchical) ¥2 241§ & ;% & ¥ /% (Nonhierarchical) °
- ~ Fg & 3% & ¥ (Hierarchical)

FI% R R 2 BAITH R R AR AL H s Hprg LAy
fxAAL BH S LJHT B e AT A L e b -

R e sd T B & (agglomerative hierarchical clustering) » & & d &
T 4 4 2.2 5% (divisive hierarchical clustering) - F]ut # & .7 5% Gk B4
B -
(- ) %_£& ;*(agglomerative hierarchical clustering)
d BHR S PAINE e BT A A FEXEH o Az E - £
FToHAL = — B¥ e (cluster)» 3 n £ FH - BF RS n BF
o FRATIREZA SR E M

i“; |

1 #-5 £ FHRAARS- BFEE - Cioi=lton -

2. vy HER o EHEITSA BHEE G, G

3. &8 C,Cj=- BiraiEe o

4, Fp o HeHE LR TEK LA "ﬁﬁ%gﬁ%{ﬂ{i")
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B 4.1.1-1 pr & 2 37 LR

= ~ ZLrg & 38~ ¥ (Nonhierarchical)

IR BEELITE IR A A EZ 0 hd B

%'f\@”’«wj* %ﬁlzi#irlﬁk S N e L) 158 R E
= 2

Bty A ERAEL PP RENLE ] ER iﬂ*O&#%?
%3 "K T 5k ¥ % (K-means Clustering) ;o ¢ 3 2 1 8 P EE A+ £ F
ALe s PP N E G R AT R P TR L Y w s L odipiT

RS A KEF AP I RHEZER I FREEY £ - FTheey
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Wt SEA T ol
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FABB) CERLRE S - @A77 02 o f§ 5 2 0 A~ F(Sequence) A
HBHEAHY FRIREPTRZEE AT EHLFIA Y B E 2
ol R R SR A SAFEREFEE LT PR 23R

=R ih S
4.1.2 JE32_E B~

@%@%%ﬁ&&ﬁﬁ#%ﬁ%ﬁlFﬁiiﬁﬁﬁmﬁiﬁi
(Similarity Measurement) » i&PF § 45 * 07 & )T} A E TR AR adp
& B (FE3E & - distance measure) ° F| b & FHehE & Fﬁ:?&;i Tk A FE4 g
BoARRERER R L VRS S ARPAEEE A S A2 E R
/Eﬁ?‘ﬁ"«’r}*l“i” EREy AT o x Tipdg v A L TEER Y o ¥
FEESE > A& HRF % DIERP T R S A AT

-~ BEREH
Gdp i b T AERT 2 BEd 1 T BEER K K $ERE T A
BP0 * a3 L wA 2 74 (Euclidean Distance) -~ & v5 #F BEAE
(Manhattan distance) ~ *» +t & X g3t (Chebyshev Distance) ~ 5 = §E&f
(Mahalanobis Distance) % -
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(- ) %% 2 @ iedz(Euclidean Distance) : ~ f%c % SE4E > 245 ¢ A 2
BFend SEEdt > 4 F 503 pLE VIR fEEdEt ¥ 20z o d

BRI FpqERATEFEZA B p=(p P2,..., pryand g =
(O, G2, On) » B34 8 poq @ BERF 2 258 4o

d(p, @) = d(q,P) = /(@1 — p1)* + (a2 — p2)* + -+ (gu — pn)?

- \/ﬁ (1)

TR kR AT A
Bl 5.1.2-1 & A2 FEEdT & B

(= ) & # * pEdt(Manhattan distance) : * fi3* 2.8 A i@ (Taxicab
geometry) & > FLREEAE - A L LK Tkdpd B Heh- BEFRC
BaFy-BLtzge PR FRERRH LS ZLF 6
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(= ) Lp L j_; % jed4t (Chebyshev Distance) : * Fithi iEd » 5= B e
ZBEEp-qc HAEABE PR Qo Hrt T A FER TR
S H - BBz F L REEEL B~ B BT

Wi lra
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4.2.1 |8 - : Drewry & T @.ﬁp&:}ﬂﬁ 0 0 I S W

B 02 Drewry b i R4 1R 2017 Eip v R & LS
MEBRBEREGrE: 412 £ 42) 27 S REAFTZAFE - d AT 2
HiE 2 AR F TR RIR( T TG R E g S ) @ Drewry i % &
p iR 20 BiE T o F AiE T ‘?f—' P38 & (inner join)2 £
B EAFEZFTHEM21TEEC FRAFED A TEEAR 42.1-10

% 421-1 FH- 2 RJLEFTHRT L E

201740 20173Q  Port Name Country  Mainline Services Number of trade routes CI 2017 ten 20160ten Growth

1 1 Shanghai China 172 6 100 40.23 37.13 0.083
3 3 Singapore Singapore 158 6 391.9 3367 0.9 0.089
9 12 Shenzhen China 66 6 384 25.21 23.98 0.051
2 2 Ningho  China 163 6 943 2461 21.57 0.141
5 5 HongKong China a7 ] 506 20,76 1981 0.048
4 4 Buzan SKorea 101 6 58.7 2047 1946 0.052
17 16 Guangzhot China 51 6 29.7 20.37 18.86 0.08
7 7 Qingdao  China 72 6 419 183 18.01 0.016
15 21 Dubai UAE 52 5 25.2 15.37 1477 0.041
11 10 Rotterdam Metherland 62 6 36 13.73 12.39 0.109
6 6 Yantian  China 85 6 494 12.7 11.7 0.085
3 3 PortKelang hMalaysia [519] 6 354 11.98 13.17 0.09
12 11 Antwerp  Belgium 61 6 355 1045 10,04 0.041
16 14 ¥iamen  China 52 6 30.2 10.38 961 0.08
10 9 Kachsiung Taiwan 58 & 3z 10.27 1046 0,019
20 17 MewVork/TUSA 47 6 273 6.71 6.25 0.073
13 18 Colombo  Srilanka 59 6 286 6.21 573 0.083
18 25 Algeciras  Spain 47 6 27.3 4.39 4.76 .079
14 13 Savannah USa 53 6 3038 4.05 364 011
19 15 LeHavre France 47 6 273 2.88 2.52 0.141
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