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IMPROVED TRANSNATIONAL MEETING STANDARDS
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Our sessiorY

fto Explain

twhy scenarios are being made and how MSP benefits from forecasts in
different sectors for the plan making

tthe knowledge gained by projects on the future trends and scenarios on
shipping (and energy):

o Deepen

tthe understanding of the key technological trends and their respective
planning implications & policy future targets (as reported in both projects)

o Brainstorm

Ton translation to space requirements in both North and Baltic Seas (common
spatial development scenario)

Ton where do we want to be in the future.
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3 presentations -3 projects -3 sectoral futures
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o Maritime Spatial Planners need to integrate the spatial demands of the shippingnangly sectors in
their plans.

0 The spatial plan is not only taking into account the current patterns but shouldatsonmodate
(LSPHE <« S}E-[ JvS E 35X

o Planners need to understand how much marine space potentially is necessary on whtamlofor
example, in 2030 or 2050 for various sea uses.

o Suchthinking can be informed by scenarios discussing what might happen under caértamstances
and where this might occur.

0 An example is autonomous shipping. Planners must understood what does this meanahtepats:
more or less space, lesser of bigger conflicts with other uses etc?

A pan-Baltic approach to transnational topics

¥ of particular importance for the sustainable development of the Baltic Sea Region; i
T where all Baltic Sea states are affected by future developments; ” patic ™ thgefggg
1 where the impacts of decisions go beyond the boundaries. w Lies e
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Shipping tthe Challenge for MSP

mariculture

military activity
dredging for ports

ports (incl. LNG terminals)

recreational boating
seafloor habitats (reefs)

shipping (goods, passengers)

shipping (oil)

transport infrastructure on land
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slow growth so far, may pick up in future

no information available

More dredging to be expected to cater for larger ships at hubports

Some port considerable extension plans; investments for deeper channels &
landward cargo handling facilities; Connections to hinterland essential.

increase in parallel with expansion of tourism
Added protected zones likely to be established as more data becomes available

continuous increase in number of ships, shipping frequency and volumes
transported

continuous growth in oil transportation & size of tankers; Gulf of Finland significant
location of main oil terminals

investments in rail and road infrastructure expected, but will take time. Focus on
main transport axes and access to ports.
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ports (incl. LNG terminals)

recreational boating
seafloor habitats (reefs)

shipping (goods, passengers)

shipping (oil)
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Some port considerable extension plans; investments for deeper channels &
landward cargo handling facilities; Connections to hinterland essential.

increase in parallel with expansion of tourism
Added protected zones likely to be established as more data becomes available

continuous increase in number of ships, shipping frequency and volumes
transported

continuous growth in oil transportation & size of tankers; Gulf of Finland significant
location of main oil terminals

investments in rail and road infrastructure expected, but will take time. Focus on
main transport axes and access to ports.



Main Drivers and Enablers for future shipping activities
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- Global economic growth

- - the shipping market is highly dependent on the global and regional economic
development. Globally transport overseas has increased over the last decades. The

shipping market is expected to grow.

- The number of ships sailing the North and Baltic Seas will be dependent on the
development of the EU market. If the demand for foreign goods is low, the number of ships
will be low as well. To lower the costs for transportation, shipping companies increasingly
use one larger vessel to go to major ports instead of having several smaller vessels going:
different ports. The dispersion of the goods is then done with smaller short sea ships.

= In the Baltic Sea economic growth of commercial shipping seems to be bipolar. It can be
mainly attributed to increasing trade volumes of Russia and the recent increase in the
Polish ports performance.

- Environmental regulations

- EU transport policies

~dZ HYE}® Vv }juu]ee]}ve] u ]S]}v S} ¢Z](S SE ve%}ES (E}u
development. On the other hand there are EU initiatives to support rail connections which
can be competitive to shipping.

tdZ pE}% Vv }luu]ee]lve] E Jo J}EE] }E[ %0 ve u C %o %
infrastructure development.
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Main TRENDS

= Increase of ships size

The world existing fleet will change its parameters -fewer vessels but newly launchel \asse
bigger / have larger DWT.

Baltic Sea haiss limits! Port enlargements!

50 years of Container Ship Growth

1968  =— EncounterBay 1 530 reu

Contaliistcai "
1972 mmmme—, Hamburg Express 2050 ey AINEESAING tapmaly

has increased by approximately
1980 ===l Neptune Gamet4 100y 1,200% since 1968

1984 W0 B merican New York 4,500 el

1906 M NRm—  cqina Maersk 6,100 e

1887 - = . Susan Maersk 000+ ey

2002 N . | Charlotte Maersk 5 320 icu

2003 - I ek 00005 (5

so0s M I Mimmmme  cjerirud Maersic 10000+ 2

0c [ I B ...........c 00
oz T D B o oo cnca

16,000+ teu

.l“.l.l. -lllllll L llllllll Maersk Mc-Kinney Maller

2013 " 8270z

20/ MENNENNNR RNNRRERER RNNEREEN i cioe/msc oscar

2015 19,0004 tru

2018

ANNNNENEE RENNNNNEN NNRNREER

Y 220001

arzphicAliang Global Lorparate & Spanalty



Main TRENDS

- Short Sea Shipping growth together with inland shipping

Containers will be loaded on more fuel efficient and flexible vessels. A possible growt
of short sea shipping and the amount of short sea vessels can be expected.
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Main TRENDS
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Baltic shipping sce
LIMITED GROWTH

narios

e growth driven mainly by the countries of Central and Eastern Europe and,

to a small extent, Russia
e strong regulatory pressure

10 % Population
growth to 108.4 mil.
More demand

S A

Container ships: +30%
Bulk carriers: +40%
Tanker ships: +26%

Ro-Pax vessels: +12%
General cargo ships: -48%

Annual port turnover:
1118400 thousand

tons

Average ship size:

15.300 dwt (ca. 3

times bigger than
in 2015)

Average number of
Baltic port calls:
58.000

Intensified traffic in
Estonia, Finland,
Poland Lithuania,

Latvia. Downturn in

Germany and Sweden.

Total vessel entries in
the BSR: 2030=80.000,

2050=143.000

Average annual
passenger traffic =
76.9 million pax,

Total exits from the BSR:

2030=79.500,
2050=141.500

Total growth 4%
over 15 years
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Baltic shipping scenarios
SUSTAINABLE GROWTH

e extrapolation of the current growth
e economic growth driven mainly by the Central and Eastern Europe countries, including Russia, as well as powerful
economies of Germany and Sweden

20 % Population Annual port turnover:
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o Average number of Total vessel entries in ~ Total exits from the BSR:
8 growth to 118,2 mil. 1184900 thousand Baltic port calls: the BSR: 2030=83,900, 2030=83.300,
S More demand tons 65.600 2050=143.000 2050=141.500
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8 Container ships: +36%  Average ship size: Intensified traffic in
I b Bulk carriers: +59% 15.000 dwt (ca. 3 Estonia, Finland, Poland Average 3nnu?l Total growth 8%
Tanker ships: +38% times bigger than Lithuania, Latvia and passenger traffic = over 15 years
o i ia. Mi 79.7 million
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Baltic shipping scenarios

FAST GROWTH

® growth driven by all countries in the region, population growth and enrichment
e environmental regulations stimulate development of technological innovations
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30 % Population Annual port turnover: Average number of Total vessel entries in ~ Total exits from the BSR:
growth to 128 mil. 1 251 400 thousand Baltic port calls: the BSR: 2030=87.600, 2030=87.000,
Far more demand. tons 73.200 2050=143,000 2050=141.500

EFFECTS ON SHIPPING IN BSR (2030/2050)
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Container ships: +43% Average ship size; Intensified traffic in
Bulk carriers: +76% 15.000 dwt (ca. 3 Estonia, Finland, Poland Average annual Total growth 12%
Tanker ships: +50% times bigger than Lithuania, Latvia and passenger traffic = over 15 years
Ro-Pax vessels: +43% in 2015) Russia, Minor downturn 80.8 million pax,
General cargo ships: -37% in Germany and Sweden.
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Main Challenges for MSP

tshipping pattern changes ~ { . Baltc

to minimize the different types of risks related to
this intensity and traffic concentration:

T Collision riskst will require better spatial
organization of ship traffic including also local
shipping and leisure traffic.

T Environmental risks will require new type of d
knowledge and know-how and orchestration of
different policies in order to properly address
them.

T Governance risks will require a clear
agreement on responsibilities related to this
issue between MSP and other sea governance
regimes would be desirable although very
challenging.

- -

" ' " N The main shipping directions where increase of numbers and volume is foreseen
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Main Challenges for MSP
t ports offshore development

to reserve the adequate space for port
development in line with eco-system based
approach.

T high level of uncertaintythat concerns both
the new port technologies and
consequences of port development for the
dynamism of the coast.

T increased environmental pressuregeorts
are located in the land-sea interface which
as a rule are ecologically productive e.qg.
photic zone etc.;

T intensity of conflictsrelated to port
development .

N/
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The main Baltic ports where the offshore developments are expected







Main Challenges for MSP

t short sea shipping intensification B2/t

- €S

T the intensity will increase of spatial conflicts in
the indicated coastal waters, demanding more
attention from the MSP process.

T the problems for MSP are similar to the ones Al \‘\
listed under challenge no. 1. : ’

\
typical coastal conflictdetween various types of g Y
short sea shipping themselves and with other 3
coastal depended sectors like tourism national
defense and artisanal fishery will requite find a .
way how to make priorities among various o \'
sectors and coastal uses respecting their and how »
to civilize pressure from additional technical (
infrastructure on coastal defense. s

o\ / ' A
" ‘ /'""( ! The main Baltic areas where short sea shipping is expected to grow
‘A ‘ A 4‘



Main Challenges for MSP .
t main directions of influence | | ¢ Baltic

Autonomous shipping ?

Growing offshore services!

more space for manuvering

Awy 70/ C




hall for MSP R
Marine administrative borders: C a e n g es / O r I )
boundary of EEZ - - = - 4 Ba t’c
. t main directions of influence ;
i esS .
- ey £ i “loterres [l M
2
P
L
3
T \ |
.-g ? . % Ny
; .0._' 3 -.- ;: .
*4 ¢ - c 5 X &
3 . H
A -
,. h, e .'l"...- ?’5 ‘:I “'\.
~ z
¥ % J
. % .-- ’
- - -£ X i ) .'
ey L &
. — v\;ﬁ'-. ;;
T 3
_'.,, g b 3 :T;."V... ol o . Fi o 0 130 260 390 520
. Km




Connecting
— Seas —

NorthSEE - Baltic LINes
MSP conference

The future of energy

Kirsty Wright (NorthSEE) Marine Scotland

Where do we go%

L .
‘V 1 North i nlerreqy all'y -
; " S # Baltic Interreg RO
/ . North Sea Region » es Baltic Sea Region M i
‘A ‘ A 4‘




I Legend

~— boundary of EEZ
Offshore wind farms:
[ planned

8 under construction
I operational

other proposed areas
Baltic Scenarios2050
Il high

B central

/ 0 low

naarth ']

Marine administrative borders:
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Driving the future of energy across sea
basins

Drivers for offshore

TBetter wind conditions offshore and better energy yield
tPossibility to build larger turbines and larger parks
TReducing visual impact if turbines are out at sea

Drivers for renewable energy

TMeet renewable energy targets and carbon reduction goals

TdE& ve]S]}v (E}u (]Jv]s (}ee]Jo (H 0o S} ZPE v CE[ v CEI
tEnergy efficiency

Drivers for offshore grid and interconnection

TFully-integrated EU internal energy markistnergy to flow freely across borders
without any technical or regulatory barriers

TInterconnection demand and increased need for electricity (electric vehicles)
tEnergy security and stability

North iLerrey » Baltic all interreg e
North Sea Region Baltic Sea Region M
‘ ‘ / 4 Europeen Regional Development Fund  EUROPEAN UNION -l es fepre——
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Future energy industry trends

Opportunities & implications for MSP

Turbinetechnology

Rotor diameter (m)

‘s ‘87 ‘89 ‘91 93 ‘95 97

05 A

‘99 01 '03 ‘05

13 16 2 4.5

"0 201 ? T year of operation

75 810 ?  rated capacity (MW)

(Lako & Koyama, 26}

1

1

1

The current trend is to build larger, more powerful
turbines (8 MW in 2016, 12 MW in 2019!)
Provide an opportunity to produce more energy pef
turbine

Less turbines per MW would mean less cables per
MW

Fewer, more powerful turbines may be favoured ove

more, less powerful turbines due to spatial
restrictions

Implications of larger wind turbines for birds
Visual impact & public perception

Increasing farm sizes
Development area &
number of turbines

(Fraile, Mbistrova, Pineda, & Tardieu, 2(
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The trend is towards larger wind parks

t}@Eo [+ o @RInegEktension off Englandb59
MW & around 20,000 soccer pitches in size

Wind farms with 100 plus wind turbinesLondon
Array 175 turbines

Would be more economic

Requires overall less cables if production is
concentrated

BUT more space required and more chance of spal

ia

conflict with other marine users
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Future energy industry trends

Trends Opportunities & implications fotMSP

Substructures and deeper waters T Bigger turbines require stronger sub-structures
T Constructed in deeper waters, bottom-fixed projects

average water depth of around 30 m

T Development in sulstructure technology can suppo
moving to deeper water areas

¥ Reduce spatial confliot congested inshore areas ar
avoid higher densities of marine users

\"4

¥ Unlocks deeper water sites (In European waters, 80%
of all the offshore wind resource is located in water
60 m and deeper)

Can support larger wind turbines (12-15 MW)
t}@Eo0 [» (J]E*S |]v SZHywhdEPHat Park 30
MW, 5 turbinest water depth of 95-120 m

¥ BUT unexploited areas might now get attention for
offshore wind

Longer cables to shore

Ice conditionst not likely in Baltic Sea

“V‘ Vi""( North s mterrey IR
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Future energy industry trends

Trends

Transmissioechnology

Opportunities & implications foiMSP

Development of transmission technology will
allow building further at sea

Clustering of cables increases economy and
efficiency of the use of sea area

Grid development will provide new
opportunities for offshore wind development
Less dependence on the Russian electricity
the Baltic States

Researcl&
Development

Relative importance

Is supported, but needs more
Investments

Site layout optimizationt can be
influenced by MSR space used more
efficiently

Optimal offshore grid desighless and

more efficient cables

Aww 71
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Future energy industry trends

Opportunities & implicationdor MSP

Multi-use

¥

¥

¥

Wind turbine sub-structures provide
opportunities to combine other uses
Increasespatial efficiency, more than ong
marine user will occupy less total area
Spatiallyadvantageous for countries with
smaller or busy marine areas

Planningprocesses

“Final investment decision : : R — ‘_‘)17)

H +H+ H+ +H +H

+H

Improved planning process could support
finding the best areas

Apply industry mapping together with
governments

More flexibility

One stop shop from governments.
Simplified procedures for testing sites

A common Baltic wide framework for
environmental assessments.

Promotion body for facilitation the industry to
develop and implement projects

A w704 C
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Future energy industry trends

Opportunities & implications foMSP

Ocearenergy T Alternative solution to traditional grid-connected

applicationst plug into local and isolated energy
markets

T Scotland leading the wayMeyGent 4 tidal turbines
deployed t consent for 86 MW capacity

T Better grid may open up opportunities for wave
energy in long term

Increased interconnection demand Meet EU 15% interconnection target by 2030

Improve energy security
Provide more grid connection points on land to
transfer offshore energy to the grid

H +H +
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Future energy industry trends

Opportunities & implicationsor MSP

Trends

Floating Energy Hub Island

Power Link Island

T Host O&M activities for offshore wind

TenneT ambition of 100 GW capacity (2030
2050). Energy atolls & plug at sea concept
Belgium, Germany & the Netherlands
Central hub to connect offshore wind farms
and interconnectors to from multiple countrie
- located in Doggerbank

Improved North Sea interconnection across
borders, energy security and grid stability
Energy storage capabilities?

Decommissioning Carbon Capture and Storage

T Use of decommissioned oil and gas pipelines

for CCS Scotland & Netherlands
Help combat climate change & achieve carbg
reduction targets

Decommissioning will free up marine space
and reduce conflicts with other marine users
Safety risks of infrastructure being left in-situ

A4
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Future Outlook for Offshore
B Wind t Growth Scenarios

0 10 20 30 40

Germany
UK
Netherlands
£
3 Belgium
o
Offshore Wind Installed Capacity &
Sweden WindEurope Growth Scenarios
Installed capacity 2016
2020 Forecast
2030 Forecast Avg.
Norway
Government-led targets

@ 2020 Target
’ Denmark @ 2030 Target | .
~ palic ™" Interreg s
/ cs saltic Sea Region EUROPEAN UNION o .
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Space requirements for fulfilling
2020 & 2030 growth targets for
offshore wind

Average scenario: Total
space occupied by
offshore wind farms:
3,500 km2 hy 2020

Over 8,000 km? by 2030

(Based on average scenario and
assumptions of 1 km wind turbine
spacing and incremental increase in
turbine size from 7 MW to 15 MW)
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“ 2016 +9.1 GW

2045 +230 GW



Spatial requirements to meet future targets

2030scenarios

Offshore energy production scenarios (MW)

2050scenarios

203( 203( 203( 205( 205( 205(

Country 2011 Low Medium High Low Medium High
DK 88( 1 62( 1 76¢ 2 164 1 764 3 92¢ 8 768

DE 689 2 124 2 36§ 3 30( 8544 17 73] 49 73

EE 229 425 90(¢ 2 0472 2 807 4722

F 90 239 448 539 2694 10 721 34 51!

L\ 133 824 2 093 5 762

L1 50 100 1 674 3 343 8 232

Pl 1 464 1727 341] 498] 20 10¢ 61 193

RU 144 433 1 04( 1 04( 9 304 25 907

SH 206 386 757 1 157 449¢ 11 03( 26 05
TOTA 1 864 6 196 7971 12749 2806( 81073 224 87¢
Seaareg 0,109 0,339 0429 0689 1519 4349 12,039




Recommendations for energy and MSP

Tin order to realise the targets for renewable energyeed a development
plan (Baltic Sea) or desighate spatial areas to sateguard space for future
offshore wind parks in suitable locations (North Sec%

tldentify cable routes and grid connection points on land
tldentify suitable locations for floating wind

d;tCreatte concrete national energy policy roadmap to achieving 2050 energy
argets

tThere needs to be a link between future energy trends and spatial policies

TEncourage multi-usé efficient use of space






Future scenarios workshop
Energy & Shipping

DISCUSSION



Validation exercise

TWhat future trends have we not covered?

TAny other futuristic/unexpected trends that may influence shipping
andenergy?

Do you agree with the way we have interpretated the spatial
iImplications of future trend®

How can planners help industry?



Considering both sea basins, do you see
anyyY M

ISimilarities and differencies in conditioaadtrends
1Relationshipmnddependance
tMarket discrepancieg influencing space?

1Should these Regions be planned jointly? To what extend?



