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Questions by the organizers

e [s SSS a serious contender in the European transport contest?

e Could an intermodal approach make SSS a serious contender in
the European transport contest?

e Is a future where SSS overshadows road and rail possible?
e In what ways is the EU incentivising the move from road to sea?

e How has the ‘Motorways of the Sea’ initiative influenced
intermodal transport in Europe?
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Questions by the organizers

e [s SSS a serious contender in the European transport contest?
e Not fully, at this point in time

e Could an intermodal approach make short sea-shipping a serious
contender in the European transport contest?

e Yes, but we still have a long way to go

e Is a future where short-sea shipping overshadows road and rail
possible?

e Yes, but we still have a long way to go
e In what ways is the EU incentivising the move from road to sea?
e In several ways, but we still have a long way to go

e How has the ‘Motorways of the Sea’ initiative influenced
intermodal transport in Europe?

e In several ways, but we still have a long way to go
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Parenthesis: SSS in the US

« Jones Act (circa 1920):

* Intra-US trade: only by ships that
—Fly the US flag
—Are manned by US crew
—Are built in the US!

« + Enormous lobbying power of trucking industry, ... 2
e Situation as regards SSS: stone-age and hopeless

* Q: Are we doing any better in Europe?
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Outline

e Macro view (SSS)
e Micro view (RoRos)
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The macro view: TEN-T core network

= European TRANS-EUROPEAN TRANSPORT NETWORK
= Commission | TEN-T CORE NETWORK CORRIDORS

e Regulation EU
1315/2013 (TEN-T
guidelines)

e Regulation EU
1316/2013 (Connect
Europe Facility)
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Motorways of the Sea (MoS): project No. 21
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MoS funding: impressive

From latest workplan of
MoS coordinator

e Under MoS, from the 52
projects selected 45 projects
have been implemented,
aiming at a budget of €450
million in EU grants and a
total investment of almost
€2.0 billion.

e Another 20 maritime, ports
and innovation projects have
been inspired by MoS.

9 DTU Transport, Technical University of Denmark

List of projects

1 MosS (Motorways of the Sea)

2

3 Project portfolio:
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Actual
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MoS funding work plan

3 Key Priorities

eENvironment

e Integration of Maritime
Transport in the
Logistics Chain

e Maritime Safety, Traffic
Management, Human
Element/Training

10 DTU Transport, Technical University of Denmark
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Sample projects

e Motorway of the Sea - High Quality
Rail and Intermodal Nordic Corridor
Konigslinie

e Motorways of the Sea projects in the
Baltic Sea Area Klaipéda-Karlshamn
link

e Motorways of the Sea Esbjerg -
Zeebrugge

e MoS 24 - ICT based Co-modality
Promotion Center for integrating
PP24 into Mediterranean MoS

e LNG in Baltic Sea Ports
e Etc etc

RORO conference, Gothenburg 17/02/2016



The environmental scene

Challenges Opportunities
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2011 Transport White Paper

(among other things)

e Sets a goal of reducing GHG
p emissions from transport (all
‘I’ Paperon 7~ o
/! transport modes) by 60% by 2050 vis-a-
i »- vis 1990 levels
¢ SSS can be instrumental
toward meeting this goal,

— if energy efficiency of shippingis
improved, and

— if enough traffic is shifted from
@® ROADMAPTO A SINGLE EUROPEAN TRANSPORT AREA — |and to Sea.

TOWARDS A COMPETITIVE AND RESOURCE-EFFICIENT TRANSPORT SYSTEM

=l2|=
: <
B

rrrrrrrrr
oooooooooo

12 RORO conference, Gothenburg 17/02/2016




=
—
—

i

2011 Transport White Paper

(among other things)

e Sets a goal of reducing GHG
p emissions from transport (all
‘|, Paperon 7~ o R
/! transport modes) by 60% by 2050 vis-a-
i »- vis 1990 levels
¢ SSS can be instrumental
toward meeting this goal,
— if energy efficiency of shipping is
improved, and

IF enough traffic is shifted from
@® ROADMAPTO A SINGLE EUROPEAN TRANSPORT AREA — Ia nd to Sea.

TOWARDS A COMPETITIVE AND RESOURCE-EFFICIENT TRANSPORT SYSTEM
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134 Second IMO GHG Study 2009
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Figure 9.3 Typical range of ship CO, efficiencies compared fo rail, road
and air freight
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A deep-sea paradigm

Langde: Bredde: Hojde: Dodvaegt:
398 meter. 59 meter. 73 meter. 165.000 tons.

Marchhastighed: . Tophastighed:
17,8 knob. (31,5 km/t.) 23 knob. (42,5 km/t.)

Vagt:
60.000 ton

Pris:
1.033.293.000 kr.
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Challenge (technological)

eCan something

equivalent be
developed for SSS?

eInnovative designs
e Fuel efficient engines

o NG
e Scrubbers

Batteries

eclC
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Improve energy efficiency

e Better designs

e Better engines

e Better propellers

e Cleaner fuels

e Other technologies

17 DTU Transport, Technical University of Denmark

37 The 2nd pillar

Shift traffic from land to sea

e Big role for SSS

eRole of ports: critical

RORO conference, Gothenburg
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Challenge (logistical)

e Improve efficiency of
SSS supply chain

— Strategic: network design

— Operational: fleet
management

e A

s~

» =

e Make ports work more Le B . SNBSS
efficiently = S S S
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The not so good news: Focus after 1985
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Not-so-good news cont’d

* in 1985 road surpassed
SSS as the top transporter
In intra-EC trades in ton-km,

* a position that it will
continue to hold if no
serious action is taken

» Recent trends disturbing

20 DTU Transport, Technical University of Denmark
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EU-28 Performance by Mode
for Freight Transport - 1995-2013

Disturbing trends
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Declining shares

sg;:;ft:)olfouk;:)aln:port in figures: statistical Road: 45.30/0 tO 49.40/0
2.2.2 Sea: 32.70/0 to 31.30/0

EU-28 Performance by Mode

ROAD RAIL FIPELINES SEA(*)

1995 1289 388 122 115 930 2 ) _ o

2000 1509 405 134 127 1067 2 ROAD RAIL PPELINES SRl
2001 1553 388 133 134 1083 2 1995 4530 136 43 40 |327 0.1
2002 1603 386 133 130 1100 2 2000 "TE 12.5 4.1 1.9 & 0.1
2003 1608 394 124 132 1me 2 001 472 118 4.0 41 329 0.1
2004 1751 419 137 133 1159 2 002 478 .5 4.0 39 328 0.1
2005 1795 416 139 138 1198 7 2003 476 1.7 37 39 331 al
2006 1858 438 139 137 1224 2 2004 486 116 3.8 37 322 01
2007 1925 452 145 122 1190 2 2005 487 113 3.8 37125 01
2008 1891 443 146 125 1164 2 2006 489 115 36 36 322 0.1
2000 1700 362 131 1272 1062 2 2007 501 118 3.8 13 310 0.1
2008 501 117 39 13 309 0.1

010 1755 394 156 121 18 2

2011 A = oL = 2009 503 108 39 36 314 0.1
1693 s 1113 5 2010 495  ILI 44 34 3158 0.1
G 20011 490 119 4.0 13 318 0.1

-1.7% 27.0%

2012 s 117 43 33 g 0.1
2013 f494)] 117 44 32 0.1

1.3% -02% 08% 13%
-12.0% WZ0%, 3.7%
1.0% -1.0% 02% 03%
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Road pollutes more

23 DTU Transport, Technical University of Denmark

Source: EU Transport in figures: statistical

pocketbook 2015

GHG Emissions from Transport — EU-28

BY MODE (SHARE %)
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0.8 %
0.6 % 13.9% 12.8% TOTAL CIVIL AVIATION
ROAD TRANSPORTATION
;E‘i g RAILWAYS (***)
TOTAL NAVIGATION
71.9% OTHER
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SSS and EU enlargement

« Since May 2004, when Latvia, Lithuania and Estonia became EU
members, maritime transport in the Baltic Sea was reported to
decrease 10 %; while road transport increased almost 50 %
(source: ESPO).

* This was due to a sharp decrease in bureaucracy and
administrative procedures for road transport, while the same is not
the case with SSS.

« Same may be true due to Bulgaria and Romania’s accession in
2007, and Croatia’s in 2013.

* This means that an reverse modal shift (from sea to road) has
taken place as the result of the enlargement.

24 DTU Transport, Technical University of Denmark RORO conference, Gothenburg 17/02/2016
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Let us be green

EU ENVIRONMENTAL DIRECTIVES &
REGULATIONS THAT AFFECT SSS

* The Health and Safety in the Workplace Directive,
+ The Waste Reception Facilities Directive,

 The Wild Birds Directive,

* The Habitats Directive,

« The Bathing Water Directive,

+ The Dangerous Substances Directive,

 The Urban Waste Water Treatment Directive,

» The Shellfish Directive,

 The Water Framework Directive,

* The Environmental Impact Assessment Directive,
« The Strategic Environmental Assessment Directive,
« The Environmental Liability Directive,

* The Sulphur Directive,

* The Shore Power Directive,

« The Maritime Spatial Planning Directive, and

+ The MRV Regulation.

(16 and counting!)

25 DTU Transport, Technical University of Denmark RORO conference, Gothenburg 17/02/2016



Cumulative challenges

e Demanding regulatory environment (add
safety+security to environmental protection)

eUrgent need to reverse trend (road vs sea)
e Need of significant private capital

IMAM 2009 Istanbul 26
26 DTU Transport, Technical University of Denmark RORO conference, Gothenburg 17/02/2016
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The micro level: RoRo
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FOCUS: IMO MARPOL Annex VI

Oct. 2008

28

amendments to Annex VI
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IMO MARPOL Annex VI

ECA

ECA
ECA

B SOx - ECA
NOx and SOx - ECA
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Background on impact: many studies/papers

Kalli et al (2009)

Ljungstrom et al (2009)

Stavrakakis et al (2009)

Hader at al (2010)

ECSA: Notteboom et al (2010)

EC: Bosch et al (2009), Kehoe et al (2010), Delhaye et al (2010)
ECSA & ICS: Grebot et al (2010)

EMSA (2010)

etc

Special issue of Tr. Res. Part D on ECAs (2014)

30 DTU Transport, Technical University of Denmark RORO conference, Gothenburg 17/02/2016
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Special issue

Transportation Research Part D oo (2014) 3000—00x

B TRANSPORTATION

Contents lists available at ScienceDirect RESEARCH

= it s e

Transportation Research Part D

journal homepage: www.elsevier.com/locate/trd

Editorial
Emission control areas and their impact on maritime transport

Kevin Cullinane **, Rickard Bergqvist *'

*Transport Research Institute, Edinburgh Napier University, Merchiston Campus, EH10 5DT Edinburgh, United Kingdom

® Logistics and Transport Research Group, Department of Business Administration, School of Business, Economics and Law at University of Gothenburg P.0. Box 610,
SE 405 30 Giteborg, Sweden
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Transportation Research Part D 28 (2014) 74-90
- . . . ’fﬂ '['RJ\.\!.‘_iI’(_}R'['ATIUN
Contents lists available at ScienceDirect . RESEARCH

Fart B Tramget ot Fvirmre

Transportation Research Part D

journal homepage: www.elsevier.com/locate/trd

The possible designation of the Mediterranean Sea as a SECA: ®CmssMark
A case study

George P. Panagakos ', Eirini V. Stamatopoulou 2, Harilaos N. Psaraftis >

# Laboratory for Maritime Transport, National Technical University of Athens, 9, Iroon Politechniou Str., Zografos, Greece
® Department of Transport, Technical University of Denmark, Bygningstorvet 1, 2800 Kgs Lyngby, Denmark
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Results

e Shift to road
>50%

e Less Sox

¢ (paradoxically)
Less CO2!

e RoPax going 23 knots
e Low load factor

33 DTU Transport, Technical University of Denmark RORO conference, Gothenburg 17/02/2016



&R RoRoO

A new DTU project:

e Mitigating and reversing the side-effects of
environmental legislation on Ro-Ro shipping in
Northern Europe

e Main objective: identify and assess possible technical,
operational, regulatory and financial measures for the
mitigation and reversal of the negative repercussions of
environmental legislation to the market shares of Ro-Ro
shipping in Northern Europe.

e Sponsor: Danish Maritime Fund

e Duration: 2 years (15/6/2015-14/6/2017)

34 DTU Transport, Technical University of Denmark RORO conference, Gothenburg 17/02/2016
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Remarks

e The fact that fuel prices have dropped precipitously since
the summer of 2014 has somehow alleviated the
repercussions of the new regulations.

e However, this was also the case for the road mode and the
risk of route closure still exists, particularly if fuel prices
rise again in the future.

e Some operators have already shut down some of their
routes.

e > Need to be on the alert.

35 DTU Transport, Technical University of Denmark RORO conference, Gothenburg 17/02/2016
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DISCLAIMER

eNo results yet! (being at month 8)

e BUT: I will try to explain what we are doing

36 DTU Transport, Technical University of Denmark RORO conference, Gothenburg
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Case studies based on

ALY pFos

37 DTU Transport, Technical University of Denmark RORO conference, Gothenburg
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Current DFDS network

e 18 Routes (22 links)
e 38 vessels
e Up to 535 departures/week, 13 countries, 30 ports
e 4 main areas
— North Sea (9 Routes, 20 vessels) prsi
— Baltic Sea (5 Routes, 7 vessels)
— Cross-Channel (3 Routes, 6-7 vessels)
— Mediterranean (1 Route, 1-2 vessels)

Newhaven Douer

I:alai?o“

Dunkirk
Dieppe’

Paris ®

38 DTU Transport, Technical University of Denmark RORO conference, Gothenburg 17/02/2016
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Main route selection criteria

e 6-8 Routes

e Geographical Balance

e Distance (good spread between short and long routes)
e Volume & frequency of service

e Vessels (various types & abatement technologies)

39 DTU Transport, Technical University of Denmark RORO conference, Gothenburg
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Active routes to study (7)

40

Route Vessel Vessel Capacity
Type | Tech Lane meters | Passengers
NORTH SEA

RoRo Scrubber 3831 12

Gothenburg —Ghent - 2 =5 Scrubber 3831 12

Brevik RoRo Scrubber 3831 12
Copenhagen — Oslo Cruise Scrubber (450 cars) 1790
Cruise MGO (320 cars) 1989

. . RoRo Scrubber 3000 12

Esbjerg — Immingham RORO MGO 3000 1

RoRo Scrubber 2772 12

Rotterdam — Felixstowe RoRo Scrubber 2772 12

RoRo MGO 1680 12

BALTIC SEA

. i RoPax Scrubber 2115 328
Klaipeda - Kiel RoPax Scrubber 2240 328

. RoPax MGO 2490 600
Klaipeda— Karlshamn RoPax MGO 2496 500

CROSS CHANNEL

. RoPax MGO 1784 1100

Dover — Calais RoPax MGO 1949 405

DTU Transport, Technical University of Denmark

RORO conference, Gothenburg

17/02/2016



Also!

e Esbjerg- Harwich (recently shut down)

e Marseille-Tunis (outside SECA)

41 DTU Transport, Technical University of Denmark
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Short vs long routes

e Distance

Sailing Distance in Each Route (NM)

m North Sea w Baltic Sea ® Cross Channel ® France Mediterrranean

42

DTU Transport, Technical University of Denmark
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Maximum Sailings per Week
® North Sea m Baltic Sea ® Cross Channel ™ France Mediterrranean
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Volume Vessel Type and Technology
e The selected routes e 2 Cruise Ships (1 MGO, 1
account for approximately scrubbers)
43% of the total DFDS ¢ 8 Ro-Ro (3 MGO, 5 scrubbers)

lane meters capacity e 6 Ro-Pax (4 MGO, 2

scrubbers)

44 DTU Transport, Technical University of Denmark RORO conference, Gothenburg 17/02/2016
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Modal split model development and calibration
Task 2.2 New Economic Balance Task 2.3
A : Environmental Balance of the System New Environmental balance
Shipping Company e Emissions for each mode in Selected Route
COSTS t
} Scrubber ‘ ‘ Port Costs ‘ Vessel Staff ‘
Select =
Potential source: Chegk|Route Profitability YES
Volvnyuug‘:;:gs Capital Maintentance Benefits > Costs Profitable
3
OD pairs using BENEFITS NO
PRSIk Potential source:
Market
hare Assion all New Modal Split
R an a (Recalculate CBA)
oad/Rail?
(New Env. Balance)
Module T
‘ ';p;ra‘!e
. . odule .
Perspective of Shipper New Values:
. . Fuel Costs
Change in Explanatory Variables Revenue
\ Time in Maritime Mode
New Transit Time
. Alternative Policies: Cost of Transport
Cal,lbrat? Speed reduction
Assign all Land Mode Multinomial Change Fuel surcharges
Model SRR Change Frequency
i Inventol arate
Market shares Change Fleet?
= = Other technology?
Maritime Mode (Competitor)
Higher Costs may lead to Changes in
Inventory Overall Demand for Transport
- LEGEND on Data confidentiality
Some
Confidential
45 DTU Transport, Technical University of Denmark RORO conference, Gothenburg 17/02/2016
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Perspective of the Shipper

e Transport Option for scenario i
e For each Option j:

—

- Monetary Cost

- Travel Time '
Generalized Cost C‘? :

- Inventory Cost J

- Waiting times

e Identify market share (%) sﬁfgrﬁzﬁ?l

For example, the simplest binary case (sea vs land): x;; and Xx; ,

e

. oY _ Modal Choice

o Calibrate Model x;; =—5—— > estimate A |
e " il4e i

e Assume an increase in ¢, ———> then Xx;;,tandx;,|

DFDS Road

46 DTU Transport, Technical University of Denmark RORO conference, Gothenburg 17/02/2016
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P ti f the Shipping C
Task 2.2 New Economic Balance Task 2.3
A : Environmental Balance of the System New Environmental balance
Shipping Company e Emissions for each mode in Selected Route
COSTS t
Scrubber ‘ ‘ Port Costs ‘ Vessel Staff
Pt s Chegk Route Profitability YES [ Roue
DFDS Logistics,| i
3
OD pairs using BENEFITS NO
£ PRSIk Potential source:
Market BAF
hare Assion all New Modal Split
R an a (Recalculate CBA)
oad/Rail?
(New Env. Balance)
Separate
.
eparae
. - Module .
Perspective of Shipper New Values:
. . Fuel Costs
Change in Explanatory Variables Revenue
\ Time in Maritime Mode
New Transit Time
. Alternative Policies: Cost of Transport
Cal,lbratg Speed reduction
Assign all Land Mode Multinomial Change Fuel surcharges
Model SRR Change Frequency
i Inventol arate
Market shares Change Fleet?
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Perspective of the Shipping Company

e Identify Revenue with a given Transport Demand

— Passengers
- Freight Rate for Cargo Shipping Company
— Miscellaneous (Food, Drinks, Casino etc.) COSTS
e Identify Costs Scrubber Port Costs | Vessel Staff
- Fuel
— Port Capital Maintentance -
- Staff BENEFITS
- Maintenance
- Other T T

e Formulate Profitability Function
— If Route non-profitable, consider shut down
— Re-run modal split
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WP3 Measures to mitigate or reverse modal
shifts

i

e Task 3.1 Measures from the e Task 3.2 Measures from
Ro/Ro operator policy makers

e Speed reduction

e Service frequency and schedule
reconfiguration

e Fleet and network reconfiguration
e Alternative fuels such as LNG
e Other technical measures such as Any potential policy measure

scrubbers recommended by the ESSF and its
e Appropriate pricing policies subgroups

Full or partial internalization of
external costs, all modes

Easing of port dues/fairway dues/
ice dues for relevant shipping

Public funding or subsidies
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Ahead

TO JUNE 2016

e Finalize & calibrate model

e Gather additional data

e Make runs for selected routes
e Workshop (stay tuned)

2ND YEAR
e Examine mitigation measures & policies
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Challenges

o How to isolate effect of sulphur legislation from that
of other developments that happened in parallel

e Precipitous drop of fuel
prices

$/mt
$/mt

e Russian economic crisis ]
o Lower fuel prices may

induce higher speeds and
hence more CO:2!

51 DTU Transport, Technical University of Denmark RORO conference, Gothenburg 17/02/2016



New Book
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International Series in
Operations Research & Management Science

Harilaos N. Psaraftis Editor

Wansportation
Logistics

The Quest for Win-Win Solutions

@ Springer

DTU Transport, Technical University of Denmark
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e 15 chapters, 548 pages

e Covers all modes of
transport

e Plus green corridors,
TEN-Ts, etc
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Questions by the organizers

e [s SSS a serious contender in the European transport contest?
e Not fully, at this point in time

e Could an intermodal approach make short sea-shipping a serious
contender in the European transport contest?

e Yes, but we still have a long way to go

e Is a future where short-sea shipping overshadows road and rail
possible?

e Yes, but we still have a long way to go
e In what ways is the EU incentivising the move from road to sea?
e In several ways, but we still have a long way to go

e How has the ‘Motorways of the Sea’ initiative influenced
intermodal transport in Europe?

e In several ways, but we still have a long way to go
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Thank you

www.roroseca.transport.dtu.dk

hnpsar@transport.dtu.dk
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