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Container Shipping

Theo Notteboom

12.1 Introduction

T he container shipping industry consists o f 
shipping com panies w ith  as core activity the 
transportation  o f  containerized goods over 
sea via regular liner services. A liner service 
is "a fleet o f  ships, w ith  a com m on  ow ner­
ship o r  m anagem ent, which provide a fixed 
service, a t regular intervals, be tw een  nam ed 
po rts , and offer transport to  any goods in 
the catchm ent area served by those ports 
and  ready for transit by their sailing dates” 
(Stopford 1997: 343). C ontainer liner serv­
ices are specifically focused o n  th e  tran sp o rt 
o f  a lim ited range o f  standardized unit 
loads: the tw enty-foot dry-cargo container 
o r  TED and the forty-foot dry-cargo con­
ta iner or FEU. Occasionally, slightly diverg­
ing container units are also loaded  on 
container vessels, such as high cube contain­
ers, tank  and open top  containers and 45- 
foo t containers. The diversity in  un it loads 
in  the container shipping industry  is low 
due to  the need  for uniform ity w hen  stack­
ing containers below and on the  deck o f 
specialized container vessels.

C ontainer shipping has a dynam ic history  
o f  only 55 years. T he launching o f  the first

container ship, Ideal X, by M alcolm M cLean 
in 1956 can be considered as the beginning 
o f  th e  container era. In the early years o f  
container shipping, vessel capacity rem ained  
very  lim ited in scale and  geographical 
deploym ent, and the  ships used w ere simply 
converted tankers. Shipping com panies and 
o th e r logistics players hesitated  to em brace 
th e  new  technology as it  required  large 
capital investm ents in  ships, term inals and 
inland transport. The first transatlantic con­
ta iner service betw een  the US East Coast 
and  N o rth e rn  Europe in 1966 m arked  the  
s ta rt o f  long-distance containerized trade. 
T he first specialized cellular container ships 
w ere delivered in 1968, and soon the con- 
tainerization  process expanded over m ari­
tim e and inland freight transpo rt system s 
(Levinson 2006; Rodrigue and N o tteboom  
2009a). C ontainer shipping developed 
rapidly because o f  the adoption o f  standard 
container sizes in  the  mid-1960s and  the 
aw areness o f  industry players o f  the  advan­
tages and cost savings resulting from  faster 
vessel tu rn a ro u n d  tim es in ports, a reduc­
tion  in the  level o f  dam ages and associated 
insurance fees, and  in tegration w ith  inland 
tran sp o rt m odes such as trucks, barges and
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trains. The container and the associated 
m aritim e and  inland transport system s 
proved to be very instrum ental to the con­
secutive waves o f  globalization. H ence, 
em erging w orldwide container shipping 
netw orks allowed changes in the econom ic 
and tran sp o rt geography, as they signifi­
cantly shortened  the m aritim e cost dis­
tances betw een  production and consum ption 
centers a round  the world. Container ship­
ping also becam e an essential driver in 
reshaping global supply chain practices, 
allowing global sourcing strategies o f  m ul­
tinational enterprises, pull logistics solu­
tions and  the developm ent o f  global 
p roduction  netw orks. N ew  supply chain 
practices in tu rn  increased the requirem ents 
on container shipping in term s o f  frequency, 
schedule reliability/integrity, global cover­
age o f  services and rate setting.

This chapter aims to provide a com pre­
hensive overview  o f current issues in the 
container shipping industry. Section 12.2 
analyzes m arket grow th and the changing 
geography in  container shipments. Sections
12.3 and  12.4 zoom  in on, respectively, the

capacity m anagem ent issue and the pricing 
problem  in the con ta iner shipping industry. 
Section 12.5 deals w ith  carriers’ search for 
scale and scope in th e ir  operations. A last 
section discusses the evolving nature o f  the 
container shipping ne tw orks operated  by 
carriers.

12.2 Growth in the Container 
Shipping Industry

The shipping industry  has w itnessed spec­
tacular g ro w th  in conta iner trade, fueled by 
the globalization process and the large-scale 
adoption o f  the container. W orldwide con­
tainer p o rt th ro u g h p u t increased from  36 
million TEU  in 1980 an d  88 m illion TEU  in 
1990 to abo u t 535 m illion  TEU in 2008. 
A round 60% o f the  w orld  port th roughpu t 
involves laden containers, about 15% are 
em pty containers. T h e  rem ainder consists 
o f  transshipped containers. Sea-sea trans­
shipm ent show s the strongest grow th: it has 
m ore  th an  tripled in th e  last 15 years (see 
Table 12,1). W orld container traffic, the

Table 12.1 World container port throughput and its components for selected years 
(million TEU)

Total port 
handling

Port-to-port Transshipment Port-to-port Transshipment
(%)

Full Empty FuU (%) Empty (%)

1990 87.9 57.4 14.6 16.0 100.0 25.4 27.9
1995 145.2 92.1 20.8 32.3 100.0 22.6 35.1
2000 235.4 136.7 36.8 62.1 100.0 26.9 45.4
2005 399.2 231.3 59.7 108.2 100.0 25.8 46.8
2009 (est.) 478.0 275.0 69.0 134.0 100.0 25.1 48.7
2009 VS +229 +199 +232 +315

1995 (%)
2009 vs +20 +19 +16 +24

2005 (%)

Sources: D rew ry (2006), ITM M A/ESPO (2007) and estim ates 2009.
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absolute num ber o f  containers being carried 
by sea, has grow n from  28.7 m illion TEU in 
1990 to  152 m illion TEU  in 2008 -  an average 
annual increase o f  9.5%. The ratio  o f  con­
tainer traffic over container th roughpu t 
evolved from  3 in 1990 to  around 3.5 in 
2008; i.e., a con tainer on  average is handled 
(loaded or discharged) 3.5 tim es betw een 
the first p o rt o f  loading and the last p o rt o f 
discharge. The changing configuration o f 
liner service netw orks is at the core o f  the 
rise in the average num ber o f  p o rt han­
dlings per box (see Section 12.6, "Dynamics 
in C ontainer Shipping N etw orks").

W ith the exception o f  the year 2009 
(w hen there was a decline in w orld con­
tainer traffic o f  abou t 12% to  478 m illion 
TEU), the container shipping business has 
always w itnessed m oderate-to-strong year- 
on-year grow th  figures. T he pace o f grow th

even accelerated in the period 2002-8, partly 
as a result o f  the  "C hina effect” in  the world 
economy. T h e  absolute rise o f  container 
traffic is the  result o f  th e  interplay o f eco­
nom ic, policy-oriented and technological 
factors. W orld  trade was facilitated through 
the m itigation  o f  trade barriers and the 
in troduction  o f  m arket liberalization and 
deregulation. M arket liberalization also 
enhanced th e  developm ent o f  logistics 
th ro u g h o u t th e  world.

T he cen ter o f  gravity  o f  the container 
business is shifting to  Asia. D uring  the  last 
tw enty  years th e  transatlantic container 
trade has gradually  lost its dom inance to  the 
transpacific and E urope-F ar East trades, 
w ith  large volum es m oving from  Asia to 
N orth  A m erica and Europe (Figure 12.1). 
T he container po rts  in East Asia handled 
19.8% o f th e  global container th roughput
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Figure 12.1 C ontainer trade on the m ain routes, in  TEU (full containers).
Source: ow n elaboration based on data in various repo rts  of D rew ry and UNCTAD, 
Review o f Maritime Transport.
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in 1980. ln  2008, their share had  increased 
to  about 37%. Ports in Southeast Asia saw a 
steep rise in the ir jo in t m arket share, from  
4.8% in 1980 to  around 14% in 2008. In 
contrast, W estern Europe saw its share fall 
from  30.3% (then the  highest in the world) 
to  about 18% in th e  sam e period. N orth  
America also w itnessed its share declining, 
from  24.5% (then the second-highest in the 
world) to less than  10%. T he dom inance o f  
Asia is also reflected in w orld container po rt 
rankings (Table 12.2). In 2009 fourteen o f  
the tw enty  busiest container ports cam e 
from  Asia, mainly from  China. In the mid- 
1980s there w ere only six Asian ports in the 
top twenty, m ainly Japanese load centers. 
The top tw enty container ports represented 
46% o f the w orld container p o rt th rough­
pu t in 2009, the  top five an  elevated 21.3%.

Table 12.3 provides a list o f  the m ain 
container handling regions in the world. 
The share o f  gateway traffic in total con­
tainer th roughput tends to  differ quite sig­
nificantly betw een  the gatew ay regions. 
The Singapore region prim arily acts as a 
sea-sea transshipm ent p latfo rm  (that is, it 
functions mainly as a hub, n o t as a gateway), 
w hereas the seaport system  in the Yangtze 
Delta, for instance, is a true  m ulti-port 
gatew ay region, giving access to  vast service 
areas in the D elta and along the Yangtze 
River. Moreover, som e m ulti-port gateway 
regions feature a high density o f  port te rm i­
nals in a small geographical space, while 
o ther regions cover larger areas w ith in ter­
p o rt distances o f  up  to  350km . The R hine- 
Scheldt Delta region in  Europe w as the 
m ain container-handling region in the 
w orld till the  early 1990s. From  tha t m om ent 
on  Asia took over the  leadership. O ne ou t 
o f  every ten containers handled w orldw ide 
is handled in  ports o f  the Pearl River Delta. 
The jo in t cargo th roughpu t o f  the  ten  port

regions considered constitu tes alm ost ha lf 
o f  the w orld  con ta iner p o rt handlings. 
W ithin the region o f  East Asia, export- 
oriented industrialization policies adopted 
by H ong Kong, T aiw an and South Korea 
sustained a strong g ro w th  in the container 
th roughpu t handled by  these econom ies 
from  the 1980s. China developed sim ilar 
strategies in  the  late 1980s, w hich resulted 
in elevated grow th, first in the Pearl River 
D elta and la ter also in  the Yangtze Delta 
p o rt system  and  the Bohai Bay region. In 
recent years Shanghai, G uangzhou, Shen­
zhen, Q ingdao and N ingbo jo ined  H ong 
Kong and Singapore in  the list o f  busiest 
container po rts  in th e  world. The fu tu re  
could see m ore C hinese ports en tering  the 
ranks o f  the busiest container ports.

Despite the  sustained g row th  b rough t 
about by the  containerization process (par­
ticularly in relation to  Asia), container car­
riers have always som ew hat underperform ed 
financially com pared to  o ther players in the 
logistics industries. T h e  w eaker perfo rm ­
ance is linked to  th e  com bination  o f  capital- 
intensive opera tionsandh igh  risks associated 
w ith  the revenues.

12.3 Capacity Management in 
Container Shipping

12.3.1 Asset management and the 
capital-intensive nature o f the industry

C ontainer shipping is a very capital-intensive 
industry, in  w hich som e assets are ow ned 
and others leased and there exists a wide 
variability in  cost bases (Brooks 2000). Asset 
m anagem ent is a key com ponent o f  the 
operational and com m ercial success o f  con­
tainer shipping lines, since they are prim a­
rily asset-b ased. C om m on assetm anagem ent



Table 12.2 Top twenty container ports based on throughput in million TEU (1975-2009)

R 1975 1985 1995 2004 2006 2008 2009 R

Port mTEU Port mTEU Port mTEU Port mTEU Port mTEU Port mTEU Port mTEU

1 Rotterdam 1.08 Rotterdam 2.65 H ong Kong 12.55 Hong Kong 21.93 Singapore 24.79 Singapore 29.92 Singapore 25.87 1

2 New York/ NJ 0.95 New Yorit/NJ 2.37 Singapore 11.85 Singapore 21.33 Hong Kong 23.31 Shanghai 27.98 Shanghai 25.00 1

3 Kobe 0.90 H ong Kong 2.29 Kaohsiung 5.23 Shanghai 14.55 Shanghai 21.70 Hong Kong 24.25 Hong Kong 20.93 3

4 H ong Kong 0.80 Kobe 1.52 Rotterdam 4.79 Shenzhen 13.66 Shenzhen 18.46 Shenzhen 21.41 Shenzhen 18.25 4

5 Keeking 0.56 Antwerp 1.35 Busan 4.50 Busan 11.43 Busan 12.04 Busan 13.43 Busan 11.95 5

6 OakJ and 0.52 Yokohama 1.33 Hamburg 2.89 Kaohsiung 9.71 Kaohsiung 9.77 Dubai 11.83 Guangzhou 11.19 6

7 Seattle 0.48 Ham burg 1.16 Yokohama 2.76 Rotterdam 8.22 Rotterdam 9.69 Ningbo 11.23 Dubai 11.10 7

8 Bremerhaven 0.41 Keeking 1.16 Los Angeles 2.56 Loa Angeles 7.32 Dubai 8.92 Guangzhou 11.00 Ningbo 10.50 8

9 Long Beach 0.39 Busan 1.15 Long Beach 2.39 Hamburg 7.00 Ham burg 8.86 Rotterdam 10.83 Qingdao 10.26 9

10 Melbourne 0.36 Long Beach 1.14 Antwerp 2.33 Dubai 6.42 Los Angeles 8.47 Qingdao 10.32 Rotterdam 9.74 10

11 Tokyo 0.36 Los Angeles 1.10 New York/N] 2.28 Antwerp 6.06 Qingdao 7.70 Hamburg 9.74 Tianjin 8.70 11

12 Antwerp 0.36 Tokyo 1.00 Tokyo 2.18 Long Beach 5.78 Long Beach 7.29 Kaohsiung 9.68 Kaohsiung 8.58 12

13 Yokohama 0.33 Bremerhaven 0.99 Keelung 2.17 Port Kelang 5.24 Ningbo 7.07 Antwerp 8.66 Antwerp 7.31 13

14 Ham burg

Sydney
15 Harbour

0.30 San Juan 0.88 Dubai 2.07 Qingdao 5.14 

New York/

Antwerp 7.02 Tianjin 8.50 Port Kelang 7.31 14

0.26 Oakland 0.86 Felixstowe 1.90 NJ 4.47 Guangzhou 6.60 Port Kelang 7.97 Ham burg 7.01 15



16 San Juan

17 Tilbury

18 Le Havre

0.26 Seattle

0.23 Bremerhaven 

0.23 Dunkirk

0.85 Manila 

0.83 San Juan

0.71 Oakland

Tanjung 
1.67 Pelepas

1.59 Ningbo

1.55 Tianjin 

Laem

4.02 Port Kelang 

4,01 Tianjin 5.95

3.81 New York/NJ

6.33 Los 7.85 Los 6.70 16

I Beach

Tanjung 
5.13 Pelepas

6.49

5.60

Tanjung
Pelepas 6,02 17

Long Beach 5.07 18

19 Kaohsiung 0.23 Baltimore 0.71 Shanghai 1.53 Chabang 3.62 Pelepas 4.77 Bremerhaven 5.60 Xiamen

Laem

4.68 19

20 Jacksonville 0.21 Jeddah 0.68 Bremerhaven 1.53 Tokyo 3.58 Rreme rha ven 4.45 New York/NJ 5.27 Chabang 4.64 20

Top 20 9.2 Top 20 24.7 Top 20 70.3 Top 20 167.3 Top 20 208.3 Top 20 247.5 Top 20 220.8
World total 24.1 World total 57.4 World total 145.2 World total 354.5 World total 440 World total 535 World total 478

Share o f top 
20 38.3%

Share o f  top 
20 43.1%

Share o f  top 
20 48.4%

Share o f 
top 20 47.2%

Share o f top 
20 47.3%

Share o f top 
20 46.3%

Share o f 
top 20 46.2%

Share of top 
10 26.8%

Share o f  top 
10 28.1%

Share o f top 
10 35.7%

Share of 
top 10 34.3%

Share of top 
10 33.2%

Share o f top 
10 32.2%

Share o f 
top 10 32.4%

Share of top 
5 17.9%

Share o f  top 
5 17.7%

Share o f top 
5 26.8%

Share of 
top 5 23.4%

Share o f  top 
5 22.8%

Share o f top 
5 21.9%

Share o f 
top 5 21.3%

Source: ow n elaboration based on  the statistics o f  the respective p o rt authorities.



Table 12.3 The ranking of major container handling regions in the world (in million TEU)

Cluster Main container Distance’ 198! R 1990 R 1995 R 2000 R 2004 R 2006 R 2007 R 2008 R 2009 R A*
ports (km) (%)

Pearl River Hong Kong, 130 2.34 3 5.37 3 13.74 1 24.26 1 40.16 1 49.95 1 55.98 1 58.30 1 51.87 1 10.9
Delta Shenzhen,

Guangzhou,
Zhongzhan,
Jiuzhou

Malacca Singapore, Port 340 1.70 6 5.56 2 12.98 2 20.66 2 30.41 2 35.88 2 40.27 2 43.49 2 39.20 2 8.2
Straits Klang, Tanjung

Pelepas
Yangtze Shanghai, Ningbo 180 0.20 9 0.47 10 1.69 9 6.51 7 18.56 3 28.78 3 35.51 3 39.21 3 35.50 3 7.4

River 
Delta

BohaiBay Dalian, Qingdao, 350 0.20 10 0.55 9 1.68 10 4.84 9 11.16 7 16.86 5 20.37 5 23.05 4 23.51 4 4.9
Tianjin

Rhine- Rotterdam, 105 4.20 1 5.62 1 7.74 3 11.38 3 15.59 4 18.67 4 21.37 4 22.08 5 19.58 5 4.1
Scheldt Antwerp,
Delta Zeebrugge,

Amsterdam



Korean Busan, 135 1.16 7 2.35 7 4.50 6 8.18
Twin Gwangyang
Hub

San Pedro Los Angeles, Long 10 2.25 4 3.71 4 5.40 4 9.48
Bay Beach

Helgoland Hamburg, 95 2.15 5 3.13 6 4.41 7 7.03
Bay Bremerhaven,

Wilhelmshaven
Gulf/ Dubai 150 0.30 8 0.92 8 2.07 8 3.05

Emirates
Tokyo Bay Tokyo, Yokohama, 

Shimizu
50 2.46 2 3.37 5 5.16 5 5.63

Total o f 10 dusters 16.94 31.04 59.37 101.02
Total world port container 57.4 87.9 145.2 235.4

throughput
Share o f  10 clusters 29.5% 35.3% 40.9% 42.9%

a Longest distance betw een com peting ports in the duster. 
b Share o f  d u ste r  in world p o rt throughput.
Source: own elaboration based on th e  statistics o f  the respective p o rt authorities.

5 13.28 6 13.79 7 14.53 7 14.30 8 12.79 6 2.7

4 13.10 5 15.76 6 15.67 6 14.34 7 11.77 7 2.5

6 10.52 8 13.31 8 14.80 8 15.19 6 11.57 8 2.4

10 6.42 10 8.92 9 10.71 9 11.83 9 11.10 9 2.3

8 6.59 9 7.20 10 7.62 10 7.68 10 6.92 10 1.4

165.79 209.12 236.83 249.47 223.81

46.8% 47.5% 48.1% 46.6% 46.8%
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decisions for shipping lines include m anage­
m en t o f  the equipm ent to  reduce dow n­
tim e and operating  costs, increase the useful 
service life and residual value o f  vessels, 
increase equipm ent safety and  reduce 
potential liabilities, and reduce costs through 
b e tte r capacity m anagem ent.

C ontainer shipping lines are particularly 
challenged to  develop an effective asset 
m anagem ent program  for the  fleet they 
ow n o r  operate. Vessel life cycle m anage­
m en t includes the p rocurem ent, acquisi­
tion, deploym ent and disposal o f  container 
vessels. Fleet capacity m anagem ent is 
com plex, given the inflexible na tu re  o f  
vessel capacity in  the short ru n  due to  fixed 
tim etables, the seasonality effects in the 
shipping business and cargo im balances on 
trade routes. Lines vie for m arke t share and 
capacity tends to  be added as additional 
loops (i.e. in large chunks) to  already exist­
ing services. Lines incur high fixed costs in 
this process. For example, eight to  ten  ships 
are needed to  operate one regular liner 
service on the E urope-F ar East trade, and

each o f  the post-Panam ax container vessels 
has a typical new build ing price o f  US$100- 
200 million, depending on  the unit capacity 
o f  the ship and the m ark e t situation in the 
shipbuilding industry  at the tim e o f  the 
vessel order placem ents. T he total slot 
capacity o f the  cellular container fleet stood 
at 12.94 m illion TEU  in O ctober 2009, 9.44 
m illion TEU  in 2007, 3.09 million TEU  in 
1997 and 1.22 m illion TEU in 1987. 
C ontainer shipping lines on  average charter 
abou t 58% o f  the  vessels and 51% o f  the 
total capacity from  third-party  shipow ners 
(Table 12.4). Ship chartering  is particularly 
a com m on practice fo r mid-size box ships 
(Le. 1,000 to  3,000 TEU).

C ontainer shipping lines also face having 
to  m ake large investm ents in the ir box 
fleets. The ex-factory prices o f  new  contain­
ers typically am ount to  US$3 000-3500 for a 
40-foot dry container and around US$2000 
for a 20-foot box (Containerisation Interna­
tional, various issues). T he total slot capac­
ity o f  the w orld’s container fleet am ounted  
to  13.3 million TEU  in April 2008, while the

Table 12.4 Composition of the world cellular container ship fleet in October 2009

Size range (TEU) Total Chartered Chartered

Number TEU Number TEU % number % TEU

>7500 267 2,418,951 83 709,663 31.1 29.3
5000-7499 402 2,439,772 163 989,545 40.5 40.6
4000—4999 588 2,656,079 310 1,392,479 52.7 52.4
3000-3999 325 1,106,690 166 567,801 51.1 51.3
2000-2999 717 1,819,329 537 1,368,111 74.9 75.2
1500-1999 568 962,082 388 658,163 68.3 68.4
1000-1499 698 824,213 446 525,257 63.9 63.7
500-999 837 616,408 557 414,579 66.5 67.3
100-499 313 101,472 106 34,529 33.9 34.0

Total 4,715 12,944,996 2,756 6,660,127 58.5 51.4
Average vessel size 2,745 2,417

Source: b a s e d o n w w w .alphaliner.com /.

http://www.alphaliner.com/
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to ta l box fleet reached 25.36 m illion TEU 
(Cl online, May 2008). Thus, the  num ber o f  
containers needed to  ru n  a regular con­
tainer service is about twice the jo in t TEU 
capacity o f  th e  vessels deployed in tha t liner 
service. For example, a container carrier 
operating  a regular service betw een Europe 
and Asia w ith eight vessels o f  10,000 TEU 
needs a box fleet o f  at least 160,000 TEU to 
support the service. Theofanis and Boile 
(2009) report that container shipping 
lines and  o ther transport operators ow n 
abou t 59% o f the  total global container 
equ ipm ent fleet (com pared to  53.6% in 
2002), while leasing com panies ow n the 
rem aining 41%.

T h e  large investments in assets and the 
fixed natu re  o f  the liner service schedules, 
even if  the cargo volum e is too  low to fill 
the  vessel, lie at the core o f  the risk profile 
in  th e  container liner shipping industry. 
H igh com m ercial and operational risks are 
associated w ith  the  deploym ent o f a fixed 
fleet capacity (at least in the short run) 
w ith in  a fixed schedule betw een a set o f  
po rts  o f  call at b o th  ends o f  a trade route. 
U nused capacity cannot be stored and used 
later. O nce the large and expensive liner 
services are set up, the pressure is on to  fill 
the ships w ith  freight. W hen  there is an 
oversupply o f  vessels in the m arket, high 
fixed costs and product perishability give 
shipping lines an incentive to  fill vessels a t a 
m arginal cost-only approach, often leading 
to  d irect operational losses on  the trades 
considered.

12,3.2 The drive towards scale 
enlargement in vessel size

Since the  1990s a great deal o f  atten tion  has 
been  devoted to  larger, m ore fuel-efficient 
vessels (see for example Cullinane and

Khanna 1999). T he average vessel size 
increased from  1,155 TE U  in 1987 to  1,581 
TEU ten  years later, 2,417 TEU  in  2007 and 
2,618 TEU in 2009 (UNCTAD 2009). The 
mid-1970s b rough t th e  first ships o f  over
2.000 TEU  capacity. T h e  Panam ax vessel o f
4.000 to  5,000 TEU w a s  in troduced in the 
early 1990s. In 1989 A PL was the first ship­
ping line to  deploy a post-Panam ax vessel. 
M aersk Line in troduced  the  Regina Maersk 
(nom inal capacity o f  6,418 TEU  but 
"stretchable” to  ab o u t 8,000 TEU) in  1996. 
Ten years la te r the E m m a  M aersk o f  around
13.500 TEU capacity w as the first vessel to 
m ove far beyond th e  10,000 TEU mark. 
Given th e  relendess search  for cost savings 
at sea (through econom ies o f  scale), m any 
shipping lines’ expansion plans are heavily 
focused towards large post-Panam ax (5000+ 
TEU) container ships. W hereas 78 o f  such 
ships provided a to ta l slot capacity o f  ju st
464.000 TEU at th eb eg in n in g  of 2000, these 
num bers already am o u n ted  to  504 units and
3.3 m illion TEU at th e  beginning o f  2007 
and 669 units and nearly  4.9 million TEU  at 
the end  o f  2009 (Table 12.5). W hereas 5000+ 
TEU ships provided ju s t 10% o f the  total 
cellular fleet capacity at the beginning o f 
2000, their share increased to 37.5% at the  
end  o f  2009. The to ta l fleet in la te  2009 
counted  39 vessels in  the range of 10,000-
15.500 TEU, and an o th e r 168 vessels o f 
above 10,000 TEU u n it capacity w ere on 
order. The massive influx o f  new  tonnage 
and the cascading-dow n effect triggered by 
the  in troduction  o f  large post-Panam ax 
ships o n  the  arterial trade routes invoked a 
significant increase in  average vessel sizes 
o n  the m ain  trade rou tes. For example, the 
size o f  a typical con ta iner vessel deployed 
o n  th e  Far East--Europe: trade increased 
from  4,500-5,500 TE U  in 2000 to  about
7.500 TEU in 2010.



Table 12.5 Composition o f the cellular container ship fleet for selected dates

Size range (TEU) Order book Oct. 2009 Oct. 10, 2009 Jan. 1, 2007 Jan. l, 2000 Jan. 1, 1995

Number TEU Number TEU Number TEU Number TEU Number TEU

>7500 258 2,914,640 267 2,418,951 147 1,250,003 io 80,822 0 0
5000-7499 116 760,150 402 2,439,772 357 2,070,373 68 383,415 0 0
4000-4999 194 869,607 588 2,656,079 346 1,529,854 156 682,428 79 345,351
3000-3999 45 156,020 325 1,106,690 282 956,165 227 770,410 164 541,516
2000-2999 60 156,166 717 1,819,329 648 1,630,850 389 960,443 255 637,502
1500-1999 56 98,357 568 962,082 466 786,591 327 552,003 198 339,511
1000-1499 71 84,439 698 824,213 595 705,600 484 565,073 367 433,533
500-999 65 52,511 837 616,408 722 525,853 539 381,630 336 239,439
100-499 0 0 313 101,472 387 122,944 422 132,484 343 107,046

Total 865 5,091,890 4,715 12,944,996 3,950 9,578,233 2,622 4,508,708 1,742 2,643,898
Average vessel size 5,887 2,745 2,425 1,720 1,518

Source: based on  ww w.alphaliner.com / .

http://www.alphaliner.com/
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T he focus o f  container carriers on  vessel 
sizes did no t lead to  a m ore stable m arket 
environm ent. Consecutive rounds o f  scale 
enlargem ents in vessel size have reduced the 
slot costs in container trades, b u t carriers 
have n o t reaped the full benefits o f  econo­
mies o f  scale at sea (see for example h im  
1998). The large container vessels can be 
deployed efficiently on  the m ajor trade 
lanes, provided they are full. M any carriers 
have no t been able to  realize consistent 
high utilization o f  available slot capacity 
on  the ir bigger vessels, w hich w ould  have 
offset som e o f  the scale advantages. U npre­
dictable business cycles and the seasonality 
on  som e o f the m ajor trade lanes (e.g. 
dem and peak ju s t before Chinese N ew  Year) 
have m ore th an  once resulted in unstable 
cargo guarantees to  shipping lines. Adding 
post-Panam ax capacity gave a short-term  
com petitive edge to  the early mover, putting  
pressure on  the followers in the  m arket to  
upgrade their container fleet and avert a 
serious unit cost disadvantage. A boom er­
ang effect eventually also h u rt the  carrier 
w ho started  the vessel scaling up  round.

The econom ic slow dow n since late 2008 
has had  its consequences on  vessel size. 
T here is a com m on belief tha t the m arket 
will n o t see an increase in  the  m axim um  
size o f  container vessel for at least the next 
five years. T he Em m a M aersk class and 
com parable vessel sizes o f  MSC (cf. the 
MSC Beatrice o f  around  14,000 TEU) are 
thus expected to  fo rm  the  u p p er lim it in 
vessel size, at least for the  com ing years. 
The crisis has also urged  shipping lines to  
rationalize services and to  cascade larger 
vessels dow nstream  to  secondary trade 
routes. T here is also a renew ed interest in  
"baby post-Panam ax" ships w ith  un it capac­
ities ranging from  5,000 to  7,500 TEU. 
These ships are m ore flexible, since they can

be deployed in routes to  emerging markets, 
where port systems typically face draught 
and berth limitations.

12.3.3 Operational strategies to absorb 
vessel overcapacity

The container shipping industry goes 
through consecutive cycles of vessel over­
supply and capacity shortages. However, 
the periods with vessel overcapacity are 
generally much longer, as shipowners mas­
sively order new ships when demand is 
surging and the peak in  demand is near. In 
recent years, fleet investments have been 
facilitated by the ease of getting ships 
financed, low interest rates and super­
optimism about future demand. Overcapac­
ity situations are often sustained as a result 
of a vicious circle which takes many years 
to dissolve. It is very difficult to absorb over­
capacity, for several reasons. First of all, 
shipyards are not eager to give in to requests 
of shipowners to cancel orders or delay 
deliveries. Secondly, oversupply in the 
market results in a weak second-hand 
market for ships, low charter prices and low 
newbuilding prices. Third, shipowners are 
not eager to reduce capacity by scrapping 
vessels, as scrap prices are low in a weak 
market. The four main segments of the 
shipping sector (shipbuilding, charter 
market, second-hand market and the scrap 
market) thus actively reinforce the negative 
downward spiral.

Overall, crises and overcapacity situa­
tions in the container shipping industry are 
partly the result of exogenous factors, such 
as a decrease in demand, and partly the 
result of endogenous factors, such as wrong 
investment decisions by shipping lines. 
Many of the overcapacity problems are 
linked to the failure by the key stakeholders,
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in the first place the shipow ners and provid­
ers o f  ship finance (m any w ith o u t a m ari­
tim e background), to  correctly  anticipate 
the fu ture m arkets for different ship types 
and sizes. This observation is in  line w ith 
the views o f  Randers and G öluke (2007) on  
system  dynamics in shipping m arkets. They 
argue that the turbulence in shipping 
m arkets is partly the consequence o f  the 
collective action o f  the  m em bers o f  the 
shipping community. In principle, one 
player can exploit the  cyclicality for his or 
her ow n profit by selling vessels near the  
peak in  freight rates o r  by n o t en tering  the 
shipping business during extrem ely good 
times. But in practice, a com m on  m arket 
sen tim ent m eans that shipping lines seldom  
go anti-cyclical. The liner shipping com m u­
nity creates the cyclicality and adds signifi­
cantly to  th e  volatility o f  th e  business 
environm ent th rough  investm ent and  allo­
cation decisions. If the container shipping 
com m unity  acted rationally on  the  available 
inform ation (on ordering, scrapping, utili­
zation and so on) and b etter anticipated 
fluctuations in  dem and, they could greatly 
reduce the  violent volatility, a t least if  the 
regulatory  powers w ould  allow them  to

collect such info rm ation  and use it. W ith 
the outlaw ing o f  liner conferences in Europe 
since O ctober 2008, m arket-related  infor­
m ation about capacity  deploym ent, 
dem and /supply  dynam ics and pricing o f  
liner services has b ecom e m ore  scarce.

T he econom ic crisis w hich started  in late 
2008 provides a good  exam ple o f  the diffi­
culties the container shipping industry  has 
in  adapting capacity to  changing m arket 
conditions. Until early 2008, shipyards strug­
gled to  satisfy dem and for new  and bigger 
container ships. The econom ic crisis gener­
ated a large surplus o f  cargo capacities, par­
ticularly on  the Europe-A sia and transpacific 
routes. W orld container shipping dem and 
in  TEU-mile fell by 12.4% in 2009. As ship­
yards w ere still com pleting  the num erous 
orders from  previous years, total slot capaci­
ties in  the m arket w ould  have continued  
climbing, w ith 15.6% in  2009, if no  action 
had  been  taken to  absorb som e o f  tha t 
capacity (Table 12.6). In late 2008, a num ber 
o f  shipping lines started  to  postpone orders, 
and older ships w ere p u t ou t o f  service in  
large num bers. Since the  late su m m er o f 
2008, shipyards have been  renegotiating 
price and delivery dates, w ith various ship­

Table 12.6 Changes in fleet operations, TEU-mile supply

2006 (%) 2007(%) 2008 (%) 2009 (est.) (%)

Deliveries of new vessels 14.1 13.1 12.7 15.6
Delayed deliveries from previous years - - - 1.2
Scrapping -0.3 -0.2 -0.9 -2.0
Newbuilding delivery deferrals 1.0 -0.3 -1.2 -5.0
Newbuilding cancellations - - - -2.0
Lay-ups /service suspensions - - - -10.0
Slow-steaming/re-routing - -1.9 -5.6 -7.5
Effective supply growth 14.8 10.7 5.0 -9.7
Effective demand growth 12.4 11.3 -0.3 -12.4

Source: ow n com pilation based on  figures from  D rew ry and G oldm an Sachs.
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ping lines looking for delayed deliveries. 
T he to ta l num ber o f  cancellations o f  con­
ta iner ship orders am ounted to  140 ships o r
436,000 TEU betw een the start o f  the finan­
cial crisis in Septem ber 2008 and mid- 
February 2010 (Alphaliner 2010a). T he 
order cancellations represent 6.7%  o f  the 
container ship order bo o k  at O ctober 1,
2008. A lim ited num ber o f  container ship 
orders were converted into o th e r vessel 
types by  their owners.

Shipping lines also tried to absorb overca­
pacity by laying up vessels. In mid-April
2009, the w orldw ide laid-up fleet totaled 
abou t 1.3 m illion TEU or 10.4% o f the 
w orld  container fleet and even reached 
m ore than  12% in the fall o f  2009. M ost o f  
the  idled ships w ere midsize vessels betw een 
1000 and 3000 TEU capacity, while hardly 
any post-Pan am ax vessels w ere laid up. The 
idle container ship fleet decreased to  9.9% 
o f  the w orld  fleet capacity in February 2010 
(508 ships totaling 1.3 m illion TEU; 
A lphaliner 2010b).

A nother m easure taken to absorb overca­
pacity  involves the suspension o f  liner serv­
ices, particularly on  the Far E ast-E urope 
and transpacific trade routes. Total capacity 
o n  the Far E ast-Europe trade fell by 21% 
b e tw een  O ctober 2008 and M arch 2009. 
This corresponded to  a ne t w ithdraw al o f  
19 liner services on  the trade, leaving 
only 45 services betw een E urope/M ed  
and th e  Far East in March 2009 (figures 
w w w .alphaliner.com /). M aersk Line sus­
pended  several m ajor loops, such as the AE5 
and AE8 services. T he N ew  W orld Alliance 
to o k  o u t 25% o f its capacity, while the 
CKHY group  decreased capacity by about 
24%. Senator Lines ceased all its operations 
from  February 2009,

Vessel lay-ups, o rder cancellations and 
service suspensions w ere n o t the  only tools

used by shipping lin es  in  an a ttem pt to  
absorb overcapacity as suggested by Table 
12.6. Many vessels con tinue  to  slow steam 
at around 18 to  19 k n o ts  as the longer 
roundtrip  tim e helps to  absorb surplus 
capacity in the m a rk e t (because m ore 
vessels are needed p e r  loop). Initially ship­
p ing lines in troduced slow  steam ing in  2007 
to  offset the rise in b u n k e r  costs (N otteboom  
and V ernim m en 2009), b u t the slow steam ­
ing option rem ained p o pu lar even after a 
steep decline in the b u n k e r price from  the 
peak o f  US$700 in  Ju ly  2008 to  a low o f  
US$170 p er to n  in D ecem ber 2009 (bunker 
price for IFO 380 g rade  in R otterdam  
obtained from  w w w .bunkerw orld .com /). 
A lphaliner reported  th a t  during the second 
half o f  2009, 42 liner services in the world 
(o f w hich 13 were on th e  N orthern  E urope- 
Asia trade) switched to  (super)slow steam ­
ing o f  14 to  18knots. In  total, 47 additional 
container vessels b e tw een  3,000 and 13,000 
TEU  had to  be  deployed on  these services 
in  order to  guaran tee w eekly calls in each 
o f  the v isitedports. S low  steam ing absorbed 
about 300,000 TEU o f  vessel capacity, or 
2.3% o f the w orld con ta iner fleet. The cost 
m odel used by  N o tteb o o m  and V ernim m en 
(2009) shows th a t the  cost savings linked to  
slow steam ing on a liner service betw een 
Europe and Asia com pensate for the cost 
increases linked to  th e  deploym ent o f  an 
additional vessel to  g u aran tee  a w eekly call 
in each p o rt included in the  service. Q uite 
a num ber of shipping lines are now  exam in­
ing the possibilities o f  m aking  cost savings 
by fu rther slowing d ow n  ships to  about half 
the ir usual speeds. A service speed o f 
14 knots is considered by som e the possible 
fu ture n o rm  for container ships, in contrast 
to  speeds o f  up  to  22-3 knots before slow 
steam ing w as in troduced. W hile som e con­
tainer carriers, such as M aersk Line and

http://www.alphaliner.com/
http://www.bunkerworld.com/
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CMA CGM, are m oving to  super slow 
steam ing, o thers continue to  ru n  their serv­
ices at full speed despite the high fuel price. 
Some shipow ners w ho have m anaged to 
defer new building deliveries are taking 
advantage o f  the extra tim e to  modify 
designs and specify smaller, m ore fuel- 
efficient p ropulsion  system s w ith  lower 
service speeds. M any shipow ners, however, 
are still reluctan t to  com m it to  smaller 
engines, as they fear th a t at som e stage 
higher speeds w ill be viable again. Q uite a 
num ber o f  shippers are concerned about 
the higher transit tim es b ro u g h t about by 
slow steam ing practices. If super slow 
steam ing becom es the n o rm , shippers 
m ight have to  redesign their supply chains 
to  m eet the  new  reality o f longer transit 
times. The fu tu re  m ight b ring  prem ium - 
priced high-speed services to  carry time- 
sensitive cargo, b u t m ost ships w ould  be 
operated at a m uch  slow er speed to  save on 
bunkers, reduce em issions and absorb part 
o f  the overcapacity in the m arket.

The situation in the charter m arket is 
particularly interesting. In late 2009 con­
tainer ship opera to rs ow ned around 58% o f 
the global vessel fleet, while the rem ainder 
was ow ned by  financiers th rough  chartering 
contracts (see Table 12.4). Given the current 
m arket situation, chartered-in vessels are 
re tu rned  w hen  leases expire and, conse­
quently, taken  o u t o f  the m arket. The rental 
reversion ra te  for the  chartered  fleet cur­
rently stands a t 20—2% o f the global con­
tainer ship m arket, based on  an average 
tenure o f  4.5 to  4.9 years. Given tha t ha lf o f 
the fleet is chartered  in, as m uch as 1.37 
million TEU  o f  available capacity could in 
theory  be rem oved from  the  netw ork  per 
annum . T h a t w ould  be abou t 10% o f the 
entire fleet p e r annum , w hich could m iti­
gate expected nom inal supply g row th  in the

years to  com e. However, a certain  p ro p o r­
tion o f  the charter expiries are renewed, 
w ith  daily rates in late 2009 abou t 75% 
low er than  the average level o f  2008. It is 
also expected that m any opera to rs will 
re tu rn  chartered  fleet w hen  the leases 
expire, because they have their ow n newly 
built deliveries com ing to  m arket. 
Consequently, redelivered vessels are likely 
to  be laid up, since charter ow ners cannot 
effectively operate container ships w ithou t 
a netw ork, unlike bulk  carriers and tanker 
vessels. This will have a substantial im pact 
on the balance sheet o f  those w ho have p ro ­
vided financing to  these charter ships. 
T herefore, th e  m arket could see fewer con­
tainer ships on  trade routes, at least until 
rates rebound  to  profitable levels. This 
brings us to  th e  pricing issue in the  con­
tainer shipping industry.

12.4 Pricing and the Risks 
Associated with Revenue Streams

12.4.1 The pricing problem in 
container shipping

The con ta iner shipping industry  does no t 
face challenges only in the area o f  capacity 
m anagem ent. A com bination o f  poorly dif­
ferentiated rates (too m any custom ers to  
negotiate a rate for every cargo) and inflex­
ible capacity causes a pricing problem  and 
explains existing freight ra te  volatility in the  
m arket. Shipping lines are n o t able to 
achieve ra te  stability, as they cannot adjust 
vessel capacity to  m eet short-run  dem and 
fluctuations (see discussion in the previous 
section). For m ost shipm ents freight 
accounts for only a very small portion  o f 
the sh ipm en t’s total value, b u t as carriers 
cannot influence the size o f  the  final m arket,
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they will try to  increase their short-run 
m arket share by reducing prices. Thus, 
shipping lines m ay reduce freight rates 
w ith o u t substantially affecting the underly­
ing dem and for container freight. T he only 
additional dem and can come from  low* 
value products w hich will only be shipped 
overseas if freight rates are very low  (e.g. 
waste paper and m etal scrap). These "tem ­
porary” m arkets disappear again once the 
freight ra te  is above a threshold level that 
does n o t allow a profit on trading these 
products overseas.

The fairly inelastic nature  o f dem and for 
shipping services constitutes the  core 
problem  for the financial perform ance o f 
container shipping lines. T hrough  their 
pricing strategies container lines only have 
a m arginal i nipa a  o n  total trade volumes. 
In a m arket situation w ith  vessel oversupply, 
processes o f  ra te  erosion unfold as shipping 
lines try  to  increase th e ir  m arket shares by 
low ering the freight rates, w ithou t substan­
tially im pacting the to tal dem and. Such 
price com petition continues till the  freight 
stabilizes at a low  level, ju st above the 
"refusal rate," i.e. th e  low est ra te  at w hich 
the shipping line is prepared  to  operate its 
vessel ra th e r th an  having it in lay-up. If the 
freight rate on a specific rou te  fell below  the 
refusal rate then  m any vessels w ould be laid 
up. T he resulting reduction in vessel capac­
ity w ould  push rates back up  to a level above 
the refusal rate. W h en  dem and starts to 
pick up, ships are taken ou t o f  lay-up. The 
freight rates m ove away from  the refusal 
rate once all vessels are o u t o f  lay-up and all 
deployable capacity is operational in  the 
m arket. It is only then  th a t rates start to  
increase significantly. Rates will reach their 
highest level w hen  the  utilization o f  the 
fleet reaches its upper lim its and no t enough 
new  capacity is added to  the m arket. At that

m om ent, container sh ipp ing  lines massively 
order new  vessel capacity, leading to  a 
shockwave o f new  capacity  being b rought 
into the m arket one-and-a-half to  tw o  years 
later, typically pushing th e  shipping m arket 
back into a period o f  overcapacity  and lower 
rates. These dynam ics in the  shipping 
m arket com bined w ith  the  ra th e r inelastic 
dem and force shipping lines to  an intense 
concentration on  costs a n d  to  seeking nego­
tiated long-term  co n trac ts  w ith  large ship­
pers w ith  a view  to securing  cargo. Even 
though low er rates m ay  allow carriers to  
take on  extra cargo, in  m ost cases, w here 
there rem ains capacity, they also reduce 
their profitability. In m an y  cases, shipping 
lines can earn  m ore  m oney  w ith  higher 
rates and low er u tilization  th an  w ith  lower 
rates and h igher utilization.

Evidence on the p ric ing  problem  can be 
found in the w ay sh ipping lines reacted to 
the econom ic crisis w h ich  started  to  unfold 
in late 2008. The sudden  decline in  dem and 
m eant th a t spot co n ta in er freight ra tes on 
m any trade rou tes w ere  reduced to  very 
low  levels in  early 2009. The global freight 
rate index developed b y  D rew ry fell from 
US$2,727 p er FEU in Ju ly  2008 to US$1,536 
per FEU in May 2009. For cargo flows from 
Asia to  Europe the index p lunged from  
US$3,169 p e r FEU in July 2008 to  a low 
point o f  US$1,071 in M arch 2010. Rates b o t­
tom ed ou t in  F eb ruary /M arch  2009 as they 
could no t go m uch  lower. In the second 
quarter o f  2009, vessel capacity reductions 
on  the m ajor trade lanes started to  have a 
positive effect on  rates. In April 2009, NOL 
started  to  charge US$250 m ore for a TEU 
from  Asia to Europe. M aersk  Line increased 
its rates for all cargo in the Asia to  Europe 
trade (e.g. +US$250 p e r  T E U /m ain  port, 
effective 1 April 2009, and +USS300 per 
TEU / m ain  port, effective 1 July 2009). Also,
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Table 12.7 Financial results for a number of
major container shipping lines

Shipping line Operating losses 
in Hi 2009 

(USS million)

Percentage 
rate shortfall 
in Hi 2009a

Maersk Line 829 3
China Shipping 475 37
COSCO 630 38
Hapag-Lloyd 618 19
OOCL 197 10
NOL/APL 379 15
Hanjin 342 17
ZIM Line 380 33

* Shortfall as percentage o f  average ra te  (EBIT / 
Reyenne).
Source: own compilation based on M arsoft (2009).

CMA CGM carried th rough a ra te  restora­
tion strategy on  its m ain  trades for the 
second quarter o f  2009 (w estbound: +  
US$350 per TEU; eastbound: +  US$100 per 
TEU). The increases w ere a signal tha t the 
liner shipping industry w as slowly adapting 
to  the  volum e adjustm ents. Still, the  low 
rates in early 2009 caused m any  leading con­
tainer shipping lines to  incur high losses in 
2009 (Table 12.7). In the first h a lf  o f  2009, 
liner revenues averaged 20% below  opera t­
ing breakeven. In com parison, G oldm an 
Sachs (2009) reports long-term  average 
EBIT m argins o f  +11.8% in the period 
1995-2008. Som e shipping lines w ere ini­
tially still going fairly strong, especially 
those w ith a global coverage o f  services, 
such as MSC and CMA CGM. It seem s that 
volum es on  o ther routes, such  as South 
Am erica and Africa, w ere help ing these 
lines to  secure a leadership position  in the 
Asian shipping m arket. However, the accu­
m ulated losses incurred  in late 2008 and 
2009 started  to  have their full effect in the 
au tum n of 2009. In early O ctober 2009,

CMA CGM had to  seek  a restructuring  o f  a 
US$5 billion debt in  order to  stay afloat. 
ZIM  Line, CSAV and  Hapag-Lloyd have 
entered into far-reaching restructuring  p ro ­
gram s, and M aersk Line and MSC also faced 
financial problem s.

All-in ocean freight rates continued to 
climb th roughou t the rest o f  2009 and early 
2010. D rew ry’s global freight rate index 
increased by 18% betw een  July and 
Septem ber 2009 and by  ano ther 6% betw een  
Septem ber and November. Together w ith  
spot rates, contract con ta iner freight rates 
increased significantly, as shippers w en t into 
negotiations at a tim e, in early 2010, w hen 
spot freight rates w ere consistently higher 
than  the year before o n  m ost trade routes. 
Despite increases in freight rates, there is 
still quite a lo t o f  volatility and vulnerability 
in the  ra te  resto ration  process as m any 
vessels are still laid up  (see discussion in  the 
previous section), w hich represents a large 
la ten t vessel capacity that could be m ade 
operational in a tim e span o f  one to six 
m onths.

A nother aspect o f  the pricing p roblem  
relates to  the  existence o f  large cargo im bal­
ances on  a num ber o f  trade routes. In recent 
years, the flow o f full containers be tw een  
Asia and the USA has been  about th ree  
tim es higher than  the trade flows in the  
opposite shipping direction (Figure 12.2). 
The im balance in cargo flows on  the 
Europe-A sia ro u te  is evolving in a sim ilar 
way, thereby escalating the  associated 
volum e o f em pty containers to  be reposi­
tioned  from  consum ption to  production  
regions (see Theofanis and Boilé 2009 for an 
in-depth discussion). T he existing im bal­
ances betw een  w estbound and eastbound 
trade flows o r betw een n o rth b o u n d  and 
southbound container volum es spurred  
container shipping lines to  genera te  the
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Figure 12,2 Traffic imbalances on the m ain routes, based on volum es in  TEU (full 
containers).
Source: own elaboration based on data in various reports o f Drewry an d  UNCTAD, 
Review o f Maritime Transport.

bu lk  o f  th e ir revenues on the full leg, 
leading to large differences in freight rates 
b e tw een  sailing directions. Shipping lines 
have developed a range o f  organizational 
strategies to  reposition the ir em pty  contain­
ers (Lopez 2003), for example the spot 
organization o f  the repositioning flows, and 
the adoption  o f  different renewable con­
tracts to  fram e the externalization o f  the 
repositioning problem , often using leasing 
com panies to  absorb som e o f  the associated 
risks. T h e  trade im balance and container 
repositioning issues also affect shippers in 
their ability to  access equipm ent. In order 
to  guaran tee space, shippers m ay double­
book  th e ir container loads, w hich leads to  
m issed bookings for shipping lines. 
C ontainer liner com panies have reacted by 
im posing additional surcharges in the form  
o f  “no-show " fees.

12.4.2 The economics o f  additional 
price items and surcharges

T he container shipping industry is charac­
terized  by specific a n d  com plex pricing 
practices, partly  to  seek  protection from  
freight rare instability. Base freight rates or 
Freight All Kinds (FAK) rates are applicable 
in m ost trades. These fre igh t rates are lum p 
sum  rates for a con ta iner on  a specific 
orig in-destination re la tion  irrespective o f  
its contents and irrespective o f  the quantity  
o f  cargo stuffed into th e  box by the shipper 
himself. O n top  o f  these  base freight rates, 
liner com panies charge separately for addi­
tional items. The m ost com m on surcharges 
include fuel surcharges (Bunker A djustm ent 
Factor or BAF), surcharges related to  the 
exchange ra te  risk (C urrency A djustm ent 
Factor o r  CAF), p o rt congestion surcharges,
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terminal handling charges (THCs) and 
various container-equipment related sur­
charges (e.g. demurrage, detention, and 
equipment handover charges, equipment 
imbalance surcharge, and charges for the 
special equipment needed fo r handling 
open-top containers, heavy lift, etc.)- Table 
12.8 provides an empirical example of the 
relative importance o f  the base freight rate 
compared to the total out-of-pocket costs 
and time costs for a shipment from Shanghai 
to Brussels.

Fuel surcharges are aim ed at passing 
(part of) the  fuel costs on to  the  custom er 
th rough  variable charges. The use o f  fuel 
surcharges has always been  a source o f  con­
ten tion  in shipping circles, particularly in 
tim es o f  high fuel prices. Shippers' organi­
zations argue th a t the way fuel surcharges 
are determ ined  is opaque, w ithou t un ifo rm ­
ity, and  involves a significant elem ent o f  
revenue m aking. In contrast, shipping lines 
underline tha t the increase in bunker prices, 
especially in the short term , is only partially 
com pensated th rough  surcharges to  the 
freight rates and th a t it still affects their 
earnings negatively. Empirical research by 
N o tteboom  and Cariou (2011) related to 
data for mid-2008 and early 2009 and by 
M eyrick and Associates (2008) shows that 
fuel surcharges are m ainly used by shipping 
lines for revenue-m aking purposes and go 
beyond m ere cost recovery. T he analysis of 
C ariou and W olff (2006) o f  the  causal rela­
tionship betw een  the  fuel surcharges 
im posed by m em bers o f  the Far Eastern 
Freight C onference and bunker prices on 
the E urope-F ar E ast container trade con­
cluded tha t from  2000 to  2004 a causality 
can b e  established and  th a t an  increase in 
fuel price by 1 w ould  lead to  an  increase in 
the B unker A djustm ent Factor by 1.5. Tim e 
lags can be observed betw een changes in

the bunker price and corresponding changes 
in fuel surcharges. For example, the eco­
nom ic slow dow n since late 2008 initially p u t 
a strong dow nw ard pressure on  the fuel 
price w ith  a positive im pact on  vessel oper­
ating costs. A n u m b er o f  shipping lines kept 
the fuel surcharges artificially high for som e 
tim e to generate  som e revenue o u t o f  the 
container business. But in early 2009 lines 
started  to  quote  all-in prices ra th e r than 
split ocean Tates from  currency, bunker and 
term inal handling surcharges.

The Currency Adjustment Factor (CAF) 
is typically expressed as a percentage of the 
basic freight rate. This surcharge ensures 
that shipping lines enjoy a more or less 
stable income in the currency of their own 
country.

Terminal Handling Charges (THCs) are 
a tariff charged by the shipping line to the 
shipper which is intended to cover (part or 
all of) the terminal handling costs, and 
which the shipping line pays to the terminal 
operator (Dynamar 2003). THCs vary 
within a port by trade route and are a nego­
tiable item for large customers. The origin 
of THCs is to be found in the development 
of a common formula in 1989 by the 
Council of European and Japanese National 
Shipping Association (CENSA). The basic 
principle was to distribute all cost compo­
nents of the terminal handling operation on 
an 80 / 20 basis, with the shipping lines being 
responsible for the 20 percent. The use of 
THCs is widely accepted in Europe and 
North America, and THCs are also found in 
ports in the Far East (China and Vietnam) 
and Israel. In many countries, though 
(including Indonesia, Malaysia and Hong 
Kong), a resistance exists against the level 
and/ or the application of THCs. Shippers’ 
councils and individual shippers argue that 
THCs are used as a source of income rather
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Table 12.8 Breakdown of transport costs Shanghai-Brussels for a 40-foot container with a 
cargo load value o f 85,000 euro (market prices o f February 2007)

SJumgfuit-.Bms5eIs

Value container content (euro) 85000
Time variables Days
Transit time to Shanghai (by barge) 0
Dwell time Shanghai 3
Transit time Shanghai-Antwerp 28
Dwell time Antwerp 5
End-haulage (including pickup and delivery) 0.5
Total transit time 36.5
Transport and handling costs Euro
Pre-haulage Shanghai (by barge) 0
Typical freight rate Shanghai-Antwerp 1641
THC Shanghai 56
THC Antwerp (per container) 112
BAF 367
CAP 141
ISPS surcharge Antwerp (per container) 15
Delivery order (20 euro/BL) 20
Customs clearance fee (IM4) 75
Administration fee (25 euro/BL) 25
Dwell time charges Antwerp -  import containers 0
End-haulage by truck (including handling): Antwerp-Brussels (60 km) 215
Total transport and handling costs 2667
Time costs goods Euro
Opportunity cost capital (6% per year) 510
Depreciation cost (economic/technical -  10% per year) 850
Damage and loss costs (5% per year) 425
Insurance (2% per year) 170
Leasing costs container (0.65 euro/day) 24
Total time costs goods 1979
Total costs 4645
% of value o f goods 5.5

Source: own elaboration based on  data o f  an  Antwerp-based freight forwarding company.

than cost recovery and tha t they  w ere only 
in troduced to  com pensate for declining 
rates. Shipping lines underline tha t THCs 
are certainly no t a profit centre and that 
TH C  levels have n o t been  increased for 
years, despite inflation. In a recent study, the 
European C om m ission (2009) analyzed the

im pact o f  the end o f  the  liner conference 
block exem ption on  the T H C s applied by all 
container carriers in m ost ports. T he study 
revealed th a t T H C s are an  insignificant part 
o f  the pricing mix w hen freight rates are 
high, b u t during  a freight ra te  collapse, as in 
early 2009, they constitute a m uch higher
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percentage o f  the total po rt-to -p o rt price. 
After th e  abolition o f liner conferences in 
Europe, TH Cs w ere simplified and  restruc­
tured  on a country basis ra th e r than  a p o rt 
basis. Similarly to  how  they deal w ith  fuel 
surcharges, individual shipping com panies 
follow different approaches on  w hat they 
include in THCs.

Freight rates can vary greatly  depending 
on the econom ic characteristics (e.g. cargo 
availability, imbalances, com petitive situa­
tion am ong shipping lines) and technologi­
cal characteristics (e.g. m axim um  allowable 
vessel size) of the trade ro u te  concerned. 
Figure 12.3 gives an  exam ple o f  applicable 
freight rates (including fuel surcharges and 
CAP) for the shipm ent o f  an FEU from  a

m ajor N orth  E uropean  container p o r t  to  a 
large num ber of overseas destinations. It 
can be concluded th a t there is no straight­
forward relation betw een  price and sailing 
distance. M any destinations in W est Africa 
and East Africa are relatively expensive 
given the m arket risks involved (cargo avail­
ability and p o rt congestion), the im balance 
in container flows (southbound volum es 
are m uch higher th an  n o rth b o u n d  traffic), 
the m arket structure, w hich has relatively 
few suppliers o f  regular container services, 
and the lim itations in  te rm s o f  vessel scale. 
Rates to the Far East w ere very low  in com ­
parison, because o f  the  scale econom ies in 
vessels deployed, th e  im balance betw een  
w estbound and eastbound  trade flows
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w hich makes it very cheap to  ship cargo to  
Asia, and  the large num ber o f com peting 
firm s on  this route.

12.5 In Search of Scale 
and Scope

12.5.1 Scale increases via operational 
agreements and mergers and acquisitions

Shipping lines are view ing m arket m ass as 
one o f  the  m ost effective ways o f  coping 
w ith  a trade  environm ent tha t is character­
ized by intense pricing pressure. O perational 
cooperation  betw een  container shipping 
com panies comes in  m any forms, ranging 
from  slot-chartering and vessel-sharing 
agreem ents to  strategic alliances. The con­
ta iner shipping industry has also been  
m arked  by several waves of m ergers and 
acquisitions (M&A), Trade agreem ents in 
the fo rm  o f liner conferences w ere very 
co m m o n  till these form s of cooperation 
w ere ou tlaw edby the European C om m ission 
in O ctober 2008.

T he first strategic alliances betw een  ship­
p ing lines date back  to  the mid-1990s, a 
period  th a t coincided w ith  the in troduction  
o f  the first 6000+ TEU vessels on the 
E urope-F ar East trade. In 1997, about 70 
percen t o f the services on the  m ain east- 
w est trades w ere supplied by the four m ain 
strategic alliances. T he m ain incentives for 
shipping lines to  engage in strategic alli­
ances relate to the need for critical mass in 
the scale o f  operation and to  the  need  to  
spread the  risks associated w ith  investm ents 
in large post-Panam ax vessels (Ryoo and 
T hanopoulou  1999; Slack, C om tois and 
M cCalla 2002). T he alliance partnerships 
evolved as a result o f  m ergers and acquisi­

tions and the  m arket e n try  and exit o f  liner 
shipping com panies (F igure 12.4). Strategic 
alliances provide th e ir  m em bers easy access 
to  m ore loops or serv ices w ith relatively low  
cost implications and  allow  them  to  share 
term inals and to  co o p era te  in m any areas at 
sea and ashore, th e reb y  achieving costs 
savings in  the end. Parola and M usso 
(2007) rightly point o u t  that an individual 
com pany will no t o p t for alliance m em ber­
ship once it reaches a scale tha t allows it, by 
itself, to  benefit from  the sam e econom ies 
o f  scale and scope th a t  strategic alliances 
offer. A num ber of sh ipping  lines stay out 
o f  alliances for reasons o f  com m ercial inde­
pendence and flexibility (e.g. Evergreen). 
McLellan (2006) argues tha t the form erly  
strong ties betw een m em bers o f  strategic 
alliances are g e ttin g  looser. Alliance 
m em bers engage increasingly in vessel- 
sharing agreem ents w ith  outside carriers. 
Individual shipping lines show an increased 
level o f  pragm atism  w hen  setting u p  part­
nerships w ith  o th e r carriers on specific 
trade routes.

The shipping business has been subject to 
several waves o f m ergers and acquisitions. 
Yap (2010) reports th a t the num ber o f  
acquisitions rose from  three in 1993 to  th ir­
teen in 1998 before peak ing  at eighteen in  
2006. The main M&A events include the 
m erger betw een P& O  C ontainer L ine and 
N edlloydin  1997, the  m erger betw een  CMA 
and CGM in 1999 an d  the take-over by 
M aersk o f  Sea-Land in 1999 and P&O 
Nedlloyd in 2005. Shipping lines op t for 
m ergers and acquisitions in  order to  obtain  
a larger size, to secure grow th  and to  benefit 
from  scale advantages. O ther m otives for 
m ergers and acquisitions in liner shipping 
relate to  gaining in stan t access to m arkets 
and distribution netw orks, obtaining access
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to  new  technologies or diversifying the 
asset base. Acquisitions typically feature 
som e pitfalls, certainly in the highly in terna­
tional m aritim e industry: cultural differ­
ences, overestim ated synergies and high 
expenses w ith respect to  the integration o f  
departm ents. Still, acquisitions m ake sense 
in liner shipping as th e  m aritim e industry is 
m ature and the  barriers to  en try  are rela­
tively high (because o f  the investm ent 
volum es required and the need to  develop 
a custom er base). T h ro u g h  a series o f  m ajor 
acquisitions (besides Sea-Land and P&O 
Nedlloyd there was Safm arine in 1999), 
M aersk Line was able to  increase its m arket 
share substantially and to  m ake strategic 
adjustm ents to  secure its com petitive advan­
tage on key trade  routes. Fusillo (2002) 
argued that a large fleet capacity enabled 
M aersk Line to  use excess capacity as a form  
o f en try  deterrence by saturating the m arket 
and reducing profit opportun ities for com ­
peting carriers. In contrast to  M aersk Line, 
MSC reached the n u m b er tw o position  in 
the w orld ranking o f container lines by 
organic or internal grow th . MSC was only 
involved in tw o m inor take-overs: Kenya 
N ational in 1997 and  L auro in 1989.

The liner shipping industry  has w itnessed 
a concentration trend  in slot capacity 
control, mainly as a result o f  M&A activity 
(Table 12.9). The to p  tw en ty  carriers con­
trolled about 83% o f  the  w orld ’s container 
vessel capacity in  late 2009, com pared to 
56% in  1990 and 26% in 1980. T h e  top  three 
lines (M aersk Line, MSC and CMA-CGM) 
alone supplied abou t a third o f  the  global 
fleet capacity. These carriers generally oper­
ated as independent entities (Slack and 
Frém ont 2009) instead o f  engaging in 
various form s o f  cooperation  such as stra­
tegic alliances. In particular, the  mainline 
vessels o f  these carriers are supported  by a

netw ork  o f  feeder ships and dedicated 
container-handling facilities and a truly 
global service coverage. Sys (2010) used a 
range o f  co n cen tra tion  m easures to  examine 
the oligopolistic n a tu re  o f  the  container 
shipping industry. T h e  results show  th a t the 
industry is confron ted  w ith  increased con­
centration and has shifted from  a form ally 
collusive m arket tow ards a tacitly collusive 
m arket. T he degree o f  oligopoly form ation 
is strongly dependen t on  the trade  lane. 
Fusillo (2006) n o ted  tha t the size distribu­
tion o f  liner sh ipping com panies is increas­
ingly skewed to  th e  right, w hich w ould 
imply tha t large com panies capture efficien­
cies n o t attainable b y  smaller shipping lines, 
enabling th em  to b ecom e even larger. It also 
indicates th a t individual firm  cost structures 
in the  industry are  heterogeneous; the 
larger firms benefit from  the m ost com peti­
tive cost structures th rough  scale econo­
mies in  vessel size and  low er p o rt costs per 
unit handled th rough  their large bargaining 
pow er vis-à-vis term inal operators and  po rt 
authorities.

T he econom ic crisis o f  late 2008 had  an 
im pact on the m arke t structure. W hile 
there was no  m ajo r M&A activity in  liner 
shipping betw een  O ctober 2008 and early 
2010, a wave o f  acquisitions and m ergers 
appears inevitable in  the m edium  term . 
CMA CGM  and M aersk Line set up  a new  
vessel-sharing agreem ent on the A sia- 
Europe trade. This can be considered a first 
step tow ards a capacity consolidation on the 
trade. The driving forces for a fu rth er con­
solidation in the liner business relate to  the 
poor financial results o f  shipping lines, 
which could see som e shipping lines default, 
and to  the objective o f  m any shipping lines 
to  push  dow n costs by increasing the  scale 
o f  operations. The crisis seems to  have 
increased the diversity am ong the shipping



Table 12.9 Slot capacities o f the fleets operated by the top twenty container lines (in TEU)

January 1980 September 1995 January 2000 November 2005 March 2007 February 2010

1 Sea-Land 70,000 Sea-Land 196,708 A.P.
Moller-
Maersk

620,324 Maersk
Line

1,620,587 Maersk
Line

1,758,857 Maersk
Line

2,061,607

2 Hapag-Lloyd 41,000 Maersk 186,040 Evergreen 317,292 MSC 733,471 MSC 1,081,005 MSC 1,536,244
3 OCL 31,400 Evergreen 181,982 P&O

Nedlloyd
280,794 CMA/

CGM
Group

485,250 CMA
CGM
Group

746,185 CMA CGM 
Group

1,042,308

4 Maersk 25,600 COSCO 169,795 Hanjin/DSR 
Senator

244,636 Evergreen
Group

458,490 Evergreen
Group

566,271 Evergreen
Group

554,316

5 NYK Line 24,000 NYKLine 137,018 MSC 224,620 Hapag 
Lloyd/ 
CP Ships

413,281 Hapag-
Lloyd

467,030 APL 548,788

6 Evergreen 23,600 Nedlloyd 119,599 NOL/APL 207,991 China
Shipping

334,337 CSCL 417,337 Hapag-
Lloyd

495,894

7 OOCL 22,800 Mitsui OSK 
Lines

118,208 COSCO 198,841 NOL/APL 331,639 COSCO 391,527 COSCO 453,922

8 ZIM 21,100 P&OCL 98,893 NYKLine 166,206 Hanjin/
Senator

315,153 NYK 353,832 CSCL 438,176

9 US Line 20,900 Hanjin
Shipping

92,332 CP
Ships—
Americana

141,419 COSCO 311,644 Hanjin/
Senator

345,037 Hanjin
Shipping

428,436

10 APL 20,000 MSC 88,955 ZIM 136,075 NYKLine 303,799 APL 342,899 NYK 407,300
11 Mitsui OSK 

Lines
19,800 APL 81,547 Mitsui OSK 

Lines
132,618 OOCL 236,789 OOCL 303,864 CSAV

Group
348,746



12 Farrell Lines 16,400 ZIM 79,738 CMA/CGM 122,848 CSAV
Group

230,699 K-Line 283,076 OOCL 342,512

13 NOL 14,800 K-Line 75,528 K-Line 112,884 K Line 228,612 MOL 281,447 MOL 336,971
14 Trans Freight 13,900 DSR- 75,497 Hapag-Lloyd 102,769 Mitsui OSK 220,122 Yang Ming 253,104 K Line 325,071

Line Senator Lines Line
15 CGM 12,700 Hapag-

Uoyd
71,688 Hyundai 102,314 ZIM 201,263 CSAV

Group
250,436 ZIM 310,568

16 Yang Ming 12,700 NOL 63,469 OOCL 101,044 Yang Ming 185,639 ZIM 248,922 Yang Ming 
Line

308,664

17 Nedlloyd 11,700 Yang Ming 60,034 Yang Ming 93,348 Hamburg-
Süd

185,355 Hamburg-
Süd
Group

222,907 Hamburg-
Süd
Group

302,056

18 Columbus 11,200 Hyundai 59,195 China 86,335 Hyundai 148,681 HMM 168,966 Hyundai 283,550
Line Shipping M.M.

19 Safmarine 11,100 OOCL 55,811 UASC 74,989 Pacific Int'l 
Lines

134,292 PIL 146,174 UASC 202,099

20 Ben Line 10,300 CMA 46,026 Wan Hai 70,755 Wan Hai 
Lines

106,505 W an Hai 
Lines

116,439 PIL 189,281

Slop capacity of 435,000 2,058,063 3,538,103 7,185,608 8,745,315 10,916,509
top 20

C4-index (%) 38.6 35.7 41.4 45.9 47.5 47.6
Share of top 5 in 44.1 42.3 47.7 56.3 57.6 57.2

top 20 (%)
Share o f top 10 in 69.1 67.5 71.7 73.9 74.0 73.0

top 20 (%)

Source: compiled from  B RS Alphaliner, ASX AlphaLiner and Containerisation International,
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lines' long-term  strategies. MS C. Evergreen 
and Hapag-Lloyd are am ong th e  shipping 
lines concentrating  on  the core business of 
liner shipping. T he concept is to  invest 
capital in liner shipping and to  dem and a 
re tu rn  on  th a t capital. W hile MSC and 
Evergreen are also present in the  term inal 
business and have som e presence in inland 
logistics, Hapag-Lloyd limits itself to  oper 
ating ships. APL and OOCL on  the  o ther 
hand are try ing to  reinvent them selves as 
logistics service providers com peting 
directly w ith  established logistics service 
providers such as Kuehne & Nagel and 
DHL. They have becom e logistics providers 
by cutting  the ir sea freight prices, b u t it 
allows th em  to contro l the cargo for the 
line. Japanese and Korean lines increasingly 
rely on  the ir role w ith in  large shipping con­
glom erates. For example, NYK and MOL 
have only 40 percent o f  their business in 
liner shipping. By being  involved in m any 
sectors, these conglom erates spread risk. 
Finally, the A.P. M oller group (of w hich 
M aersk Line is a subsidiary) and CMA CGM 
continue to  rely heavily on vertical integra­
tion; they have involvem ents in container 
shipping, term inal operations and inland 
logistics. T he A.P. M oller group in particu ­
lar has gone beyond container logistics and 
has involvem ents in  superm arkets and  the 
oil business.

12.5.2 Extending the scope 
of operations

T he operating  scale o f  the top-tier shipping 
lines gives them  enorm ous bargaining 
pow er vis-à-vis term inal operators. Over 
the past decades, th e  largest container lines 
have show n a keen interest in developing 
dedicated term inal capacity in an effort to 
b e tter contro l costs and operational per­

form ance, and  as a m easure to  rem edy 
against p o o r vessel schedule in tegrity  (see 
N o tteb o o m  2006 and V ernim m en, D ullaert 
and Engelen 2007 for a discussion o f sched­
ule unreliability). M aersk Line's parent 
company, A.P. M oller-M aersk, operates a 
large n u m b er o f  container term inals in 
Europe (and abroad) th ro u g h  its subsidiary 
APM Terminals. CMA CGM, MSC, 
Evergreen, Cosco and H anjin are am ong 
the shipping lines tha t fully or partly  control 
term inal capacity around the world. Global 
term inal operators such as H utchison Port 
Holdings, PSA and D P W orld are increas- 
ingly hedging  the risks by  setting  up  dedi­
cated  term inal jo in t ventures in cooperation 
w ith  shipping lines and strategic alliances. 
Term inal operators also seek long-term  
contracts w ith  shipping lines using gain 
sharing clauses. The above developm ents 
have given rise to  a grow ing complexity in 
term inal ow nership structures and partner­
ship arrangem ents.

T he scope extension o f  a num ber o f  ship­
p ing  lines goes beyond term inal operations 
to  include inland transport and logistics (see 
for exam ple Cariou 2001; F rém ont and 
Soppé 2007; G raham  1998). The deploy­
m en t o f  larger vessels, the fo rm ation  o f 
strategic alliances and waves o f  M&A have 
resu lted  in low er costs at sea, shifting the  
cost burden  to  landside operations. 
N o tteb o o m  (2009) estim ated tha t the cost 
p er FEU-km for a post-Panam ax vessel 
be tw een  Shanghai and Europe am ounts to 
€0.12, w hile inland haulage from  N orth  
E uropean  po rts  usually ranges from  € l,5  to 
€4 p e r FEU-km for trucks and €0.5 to  €1.5 
eu ro  p e r FEU-km for barges (excluding han ­
dling costs and  pre- and end-haul by truck). 
T he observed price difference per FEU-km 
m akes clear tha t cost savings in land opera­
tions potentially  have a large im pact on  total
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transport costs. Shipping lines develop door- 
to-door services based on the  principle o f  
carrier haulage in an attem pt to  get a 
stronger grip on the rou ting  o f  inland con­
tainer flows. C arrier haulage is said to  have 
a positive influence on the m odal split in 
port-based inland transporta tion , as it p ro­
vides shipping lines w ith  a b e tte r overview 
o f the flows so th a t in term odal bundling 
options com e into play. If the inland leg is 
based on  m erchant haulage th en  the  carrier 
often loses control o f  and inform ation on 
its boxes.

A num ber o f  shipping lines try  to enhance 
netw ork  integration  th rough  structu ral or 
ad hoc coordination w ith independent inland 
transport operators and logistics service 
providers. T hey do n o t ow n inland trans­
p o rt equipm ent. Instead they ten d  to  use 
trustw orthy  independent inland operators’ 
services on a (long-term ) contract basis. 
O ther shipping lines com bine a strategy o f 
selective investm ents in key supporting 
activities (e.g. agency services o r  distribu­
tion centers) w ith  subcontracting o f  less 
critical services. W ith  only a few  exceptions, 
the m anagem ent o f  pure  logistics services 
is done by subsidiaries that share the same 
m o th er com pany as the shipping line but 
operate independently  o f  liner shipping 
operations, and  as such also ship cargo on 
com petito r lines (Heaver 2002). A last group 
o f  shipping lines is increasingly active in the 
m anagem ent o f  h in terland  flows. The focus 
is now  on  the efficient synchronization o f 
inland distribution capacities w ith  po rt 
capacities.

Shipping lines can oifer th e ir  ow n rail, 
barge and truck  services th rough  subsidiary 
com panies o r  th rough  strategic p artner­
ships w ith  m ajo r third-party operators. 
M aersk Line is actively involved in rail serv­
ices th rough  its sister com pany E uropean

Rail Services (ERS). Since 2001, CMA CGM 
has opera ted  con ta iner shuttle trains in 
Prance, Benelux and G erm any  through its 
subsidiary Rail Link. T h e  large m ajority  o f  
shipping lines, however, buy slo t capacity 
from  th ird-party  rail operators. O nly a few 
container lines offer th e ir  ow n inland barge 
services (e.g. CMA CG M  via River Shuttle 
C ontainers in Europe). Shipping lines are 
exploring ways to  in teg ra te  deep-sea opera­
tions and inland depots. Following the 
extended gate principle as described in 
Rodrigue an d N o tteb o o m  (2009b), an u m b er 
o f  shipping lines push  export containers 
from  an inland location to  the ocean te rm i­
nal, in itiated by the shipping line, yet priori­
tized according to  available inland transport 
capacity and th e  ETA o f  the  m o th er vessel. 
A similar concept can b e  applied to  push 
im port containers from  the  deep-sea te rm i­
nal to an in land location, from  w here final 
delivery to  the receiver will be initiated at a 
la ter stage.

Shipping lines face significant challenges 
if  they w ish to  fu rth e r optim ize inland 
logistics. C om petition  w ith  the m erchant 
haulage option  rem ains fierce. C ustom ers 
often consider land tran sp o rt p art o f  the 
"norm al” service provision o f a shipping 
line, for w hich no additional financial rem u­
neration  is required. Shipping lines are also 
challenged to  m on ito r container flows w ith  
a view  to  m anaging th e  em pty reposition­
ing p roblem  from  th e  global to the  local 
level. T he logistics requirem ents o f  custom ­
ers (e.g. late bookings, peaks in equipm ent 
dem and) typically lead to  m oney-w asting 
peaks in in land logistics costs. Given the 
m ounting  challenges in  inland logistics, 
shipping lines tha t do succeed in achieving 
a b e tte r m anagem ent o f  inland logistics can 
secure an im p o rtan t cost advantage over 
their rivals.
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12.6 Dynamics in Container
Shipping Networks

Liner shipping netw orks are developed to 
m eet the grow ing dem and in global supply 
chains in te rm s o f  frequency, direct acces­
sibility and transit times. Shippers dem and 
direct services betw een their preferred  ports 
o f  loading and discharge. The dem and side 
thus exerts a strong pressure o n  the service 
schedules, p o rt rotations and  feeder link­
ages. Shipping lines, however, have to design 
their liner services and netw orks to  op ti­
m ize ship utilization and benefit the m ost 
from  scale econom ies in vessel size. T heir 
objective is to  optim ize the ir shipping n e t­
w orks by rationalizing coverage o f  ports, 
shipping routes and transit tim e (Lirn, 
Thanopoulou, Beynon and Beresford 2004; 
Z ohil and Prijon 1999). Shipping lines 
m ay direct flows along paths th a t are 
optim al for the system , the  low est cost 
for the  entire netw ork being  achieved by 
indirect routing  via hubs and the am alga­
m ation  o f flows. However, the m ore effi­
cient the netw ork from  the carrier’s p o in t 
o f  view, the less convenient th a t netw ork  
could be for shippers’ needs (N otteboom  
2006). W hen designing the ir netw orks, ship­
p ing  lines thus implicitly have to  m ake a 
trade-off betw een  the  requirem ents o f  the  
custom ers and operational cost considera­
tions. A higher dem and for service segm en­
tation  adds to  the  grow ing  com plexity o f 
the netw orks.

As a result, liner shipping networks 
feature a great diversity in types of liner 
services and a great complexity in the way 
end-to-end services, line-bundling services 
and pendulum services are connected to 
form extensive shipping networks. Maersk 
Line, MSC and CMA-CGM operate truly 
global liner service networks, with a strong

presence also on secondary routes. M aersk 
Line, especially, has created a balanced 
global coverage o f  liner services. T he ne t­
w orks o f  CMA-CGM and MSC differ from  
the general schem e o f  traffic circulation by 
incorporating  a  netw ork  o f  specific hubs 
(m any o f  these are no t am ong the w orld ’s 
biggest container ports) and a m ore selec­
tive serving o f secondary m arkets such as 
Africa (w here MSC has a strong presence), 
the  C aribbean and the  East M editerranean. 
N otw ithstanding the dem and pull for global 
services, a large num ber o f  individual carri­
ers rem ain regionally based. Asian carriers 
such as APL, H anjin, NYK, China Shipping 
and HMM m ainly focus on intra-Asian 
trade, transpacific trade and the  Europe-F ar 
East route, partly  because o f  the ir huge 
dependence on  export flows generated  by 
the ir Asian h o m e bases. M OL and Evergreen 
are am ong the  few exceptions frequenting 
secondary rou tes such as Africa and  South 
America. Profound differences exist in 
service netw ork  design am ong shipping 
lines. Some carriers have clearly op ted  for a 
tru ly  global coverage; o thers are som ew hat 
stuck in a triad-based service netw ork  
forcing th em  to develop a strong focus o n  
cost bases.

M ost liner services are line-bundling itin­
eraries connecting tw o to five ports o f  call 
scheduled in each o f  the m ain m arkets. The 
establishm ent o f  global netw orks has given 
rise to  hub p o rt developm ent at the crossing 
points o f  trade  lanes. In term ediate hubs 
have em erged since the mid-1990s w ith in  
m any global p o rt systems: F reeport
(Bahamas), Salalah (Oman), Tanjung 
Pelepas (Malaysia), and Gioia Tauro, 
Algeciras, Taranto, Cagliari, D am ietta  and 
M alta in the M editerranean, to nam e b u t a 
few. The role o f  in term ediate hubs in m ari­
tim e hub-and-spoke systems has been
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extensively discussed (see for instance Baird 
2006; Fagerholt 2004; Guy 2003; McCalla, 
Slack and  Com tois 2005). The hubs have a 
range o f  com m on characteristics in term s 
o f  nautical accessibility, proxim ity to  m ain 
shipping lanes, and ownership, in  w hole or 
in part, by carriers o r m ultinational te rm i­
nal operators. M ost o f these in term ediate 
hubs are located along the global beltw ay o r 
equatorial round-the-w orld rou te  (i.e. the 
C aribbean, Southeast and East Asia, the 
M iddle East and the M editerranean). These 
nodes m ultiply shipping options and 
im prove connectivity w ithin the  n e tw o rk  
th ro u g h  their pivotal role in regional hub- 
and-spoke netw orks and in cargo relay and 
in terlin ing operations betw een the carriers3 
east-w est services and other inter- and 
intra-regional services. C ontainer ports in 
N o rth e rn  Europe, N orth  America and 
m ainland China mainly act as gateways to  
the respective hinterlands.

Tw o developm ents underm ine the posi­
tion o f  pure transshipm ent hubs (Rodrigue 
and  N otteboom  2010). First o f  all, the  inser­
tion o f  hubs often represents a tem porary  
phase in connecting a region to  global 
shipping netw orks. Once traffic volum es 
for the  gatew ay ports are sufficient, hubs 
are bypassed and becom e redundan t (see 
also W ilm sm eier and N otteboom  2010). 
Secondly, transshipm ent cargo can easily be 
m oved to  new  hub term inals th a t em erge 
along the long-distance shipping lanes. T he 
com bination  o f  these factors m eans th a t 
seaports w hich are able to com bine a trans­
sh ipm ent function w ith  gatew ay cargo 
obtain a less vulnerable and thus m ore  sus­
tainable position in shipping netw orks.

In channeling gateway and transsh ip­
m en t flows through their shipping n e t­
w orks, container carriers aim for contro l 
over key term inals in the  netw ork  (see dis­

cussion earlier in this chapter). Decisions on 
the desired port hierarchy are guided by 
strategic, commercial and operational con­
siderations. Shipping lines rarely opt for the 
same port hierarchy, in  the sense that a ter­
minal can be a regional hub for one ship­
ping line and a secondary feeder port for 
another operator.

While some expect a further concentra­
tion of cargo and ships on equatorial round- 
the-world services (linked to the expansion 
of the Panama Canal), the global shipping 
landscape exhibits an increasing complexity 
linked to a hierarchical set of networks 
reflecting differing cost/ efficiency levels in 
the market. At one end of the spectrum, we 
find high-order service networks featuring 
slow-steaming large vessels, few ports of 
call and a strong p o rt hierarchy within 
multi-layered feeder subsystems that involve 
north-south and regional routes. Different 
services dovetail to provide smooth connec­
tions and operations at the main hubs 
which are under the control of the carrier. 
At the other extreme lower-order networks 
support an increasing segmentation in liner 
service networks.

12,7 Summary

The highly dynamic container shipping 
industry is one of the youngest market 
segments in shipping. The establishment 
of world-embracing liner shipping net­
works has facilitated globalization processes 
and associated global production and 
logistics practices. At the same time, the 
economic and logistic actors exert an ever- 
larger demand pull on the capacity, 
connectivity, coverage and reliability of 
the liner shipping networks. Container car­
riers operate in a market characterized by
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m oderate-to-strong  grow th  (at least till 
2009) w ith  Asian econom ies representing an 
ever-larger share in  the global container 
volum es. Still, the  financial perform ance o f 
m any container shipping lines is ra ther poor 
com pared to  o ther logistics m arket players. 
T he core o f  the  problem  lies in a com bina­
tion o f  the capital-intensive operations and 
high risks associated w ith  the revenues due 
to  a com bination o f  volatile m arkets and 
inflexible capacity in  the sh o rt run . On top 
o f  this, the  pricing strategies o f  container 
lines have only a m arginal im pact on total 
trade volum es. T he specificities o f  the 
m arket have urged  shipping lines to  develop 
capacity m anagem ent strategies aimed at 
reducing the cost p e r TEU carried, bu t also 
to  develop vertical in tegration  strategies 
w ith  a view to  extending their control over 
the inland segm ent. Larger com panies have 
expanded the ir control o f  the m arket.

Exogenous shocks in  dem and in com bi­
nation w ith  the endogenous vessel order 
strategies o f  shipping lines m ean  tha t the  
container shipping industry regularly faces 
long  periods o f  vessel oversupply and rate  
erosion. Capacity m anagem ent proves to  be 
a very difficult issue in periods o f  shrinking 
dem and, as the  carriers w hich decide to  cut 
capacity m ight see o th e r shipping lines free­
riding on the resulting rate restoration . The 
econom ic crisis challenges shipping lines to 
carry o u t a com prehensive review o f their 
business m odels. R ecent declines in global 
trade and container flows w ere unprece­
dented. Shipping lines incurred massive 
losses and have no  o th e r op tion  than  to  seek 
recovery in  to ta l revenue stream s up to  a 
level w here carriers m ay achieve mid-cycle 
m argins and re tu rns. Rate restoration will 
rem ain  vulnerable as long as deferred deliv­
eries and idle ships are no t fully absorbed by 
grow th  in dem and. The shipping industry

n o t only needs to  find a solution to  bridge 
the cu rren t situation, b u t should also 
develop appropriate strategies to cope w ith 
different poten tia l scenarios.
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