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The Opportunity

Il relandds o6blue
outperforming the general
economy. The available data
indicates that the Irish marine
sector remains largely

underdevel oped wi

ocean economy contributing

approxi mately 1%

GDP, a much lower proportion
than in most other maritime

countries. Il rel an

undererformance in the ocean
economy suggests there is
significant opportunity for growth
for the maritime sector as a whole.

Il rel andos
International Shipping and
Services Centre (ISSC)
covers a broad range of
services, including, but not
limited to Maritime Business
Services, Shipping and
Supply Chain Services and
Marine Technology and
Innovation Services.

The proposed ISSC has the
potential to create a hub and
cluster in which these mutually
supportive activities take place.

4 PwC | Cor kos

propose

I nternational

e The establishment of an ISSC

will enable Ireland to build upon
and add value to its existing
ecosystem of expertise across
Shipping Services, Financial
Services, Professional Services,
Knowledge and Innovation
Services, ICT, etc. Should Ireland
be as successful as the identified
benchmarks, the potential Direct

Economic Impact ofthel S SsC 6

Maritime Business Services
element on employment in Ireland
is estimated to be in the range of
830-1,300 FTEs against a current
number of 342 FTEs or an
additional 490-960 FTEs.

Ireland has become the global
technology hub of choice when
it comes to attracting the strategic
business activities of ICT
companies. Utilizing its existing
ICT expertise and ecosystem,
Ireland can place itself at the
forefront of marine technological
innovations. The potential Direct

Economic Impact ofthel SSC6 ¢

Technology and Innovation
Services element on
employment in Ireland is
estimated to be 1,970 FTEs
against a current number of
1,149 FTEs or an additional
820 FTEs.

Shipping

and Services

The proposed ISSC is
supportive of the objectives of
Government policy and in
particular Project Ireland 2040.
Cork already performs well as a
major urban centre in Ireland and
the City has positioned itself as
an emerging medium-sized
European centre of growth and
innovation. As acknowledged in
Project Ireland 2040, building on
this potential is critical to further
enhancing
profile. The proposed ISSC
furthers the potential for
success.

Centre

Il rel and

ISSC i Projected employment creation potential

Baseline: A review of the existing employment across Maritime
Business Services and Marine Technology and Innovation Services,
as detailed in this report, indicates a baseline of 2,600 FTEs (1,500
Direct FTEs and 1,100 Indirect FTES).

Research is required to baseline employment in Shipping and Supply
Chain Services and to forecast future employment growth.

Projected employment creation potential: An analysis of the Maritime
Business Service and Technology and Innovation sectors, as detailed
in this report, indicates that the proposed ISSC could support between
5,100 FTEs (3,000 Direct and 2,100 Indirect) and 7,000 FTEs (4,000
Direct and 3,000 Indirect) by 2030.

These figures have been considered by the members of the ISSC and
an overall range of 5,100 FTEs (+ 2,500 FTEs) to 7,000 FTEs (+4,400
FTES) is considered achievable. As a centre of excellence, Cork would
look to attract the majority of these FTEs.

Estimated employment potential of the proposed ISSC

~
7,000
6,100
5,100
)
E Direct FTEs
w 4,000
= )
8 2.600 Dlrgc;OFgEs
= Direct FTEs ' Indirect FTEs
= 3,000 3,000
o . Indirect FTEs
g Direct FTEs 2 600
a 1,500 Indirect FTEs '
2,100
Indirect FTEs
1,100
Baseline Approach 1 Approach 2 Approach 3
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As an FDI location, Ireland is Cor kos

tried and testedé

From a maritime perspective, parti cul ar Ireland knows how to build

hubs and X

Ireland offers a stable,
supportive and fast growing
economy. Ireland has shown
itself to be the right place at the
right time and a leading location
benchmarked against global
competitiveness indicators.

investors are looking to FDI
type indicators which reflect
both attractiveness and
competitiveness...

Against competing locations in
Europe including the UK,
Norway, Germany and further
afield in Singapore and Hong
Kong Ireland scores well across

advantagesé

1 A long maritime history.

1 A city and county on the rise
T identified by the

sector s,

Ireland boasts of:

1 A financial services centre
of excellence in the IFSC.

government and in national
plans as strategic and to 1 Global leadership in aircraft

benefit from infrastructure

funding.

leasing.

1 A technology cluster/hub.

Importantly, Ireland has a a range of indicators. {1 A strong FDI track record. ) )
favourable tax regime reflecting T A supportive ecosystem in
a 12.5% corporate tax rate Brexit provides a real T Strong talent pool with Cork with established
combined with a tonnage tax opportunitysé 35,000 third level students Incubators, Accelerators and
regime, accelerated tax with supporting research Trade Associations.
depreciation for long life assets Already, a number of insurers culture and strengths. f An abundance of renewable W
and a wide high quality tax have moved their operations to 1 Favourable employer costs, energy sources/potential.
treaty network. Also, Ireland has Ireland. The British Banking both in terms of salary and
a highly skilled workforce. Authority envisages 1/3™ of UK office accommodation costs.
financial services jobs migrating
to 27 EU member states. 1 Significant cost of living and
quality of life advantages.
1 A connected city from a
physical and communications
perspective.
5 PwC | Corkds I nternational Shipping and Services Centre
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This will be achieved by attracting
global companies and also extending
|l rel anddés existing
such as Finance, ICT, Energy and
others into a range of new marine-
related markets, to enable Ireland to
reach its full growth potential.
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|l rel and as a | ocati on f or | nt er nat

Defining the ISSC The proposed | SSC has the potenti al t oé
Industrial clustering is particularly pronounced in the maritime industry where markets are Create a hub in which these mutually supportive activities take place.
global and resources are mobile. Maritime companies have become more willing to move Encourage shipping companies and ancillary shipping service providers to move their
activities to the most attractive locations and take advantage of localization advantages in operations to Ireland, bringing high-paid, high value jobs with them.
different countries. . A . . .
Lift Irelandés international standing and
I relandds proposed ahdSereicenCeitre ((S$@) kcovesstaibrpaol ramgg Raise the profile of Cork as a centre of maritime services; by encouraging companies to
of services, which may include: reside in the same geographic area and possibly the same building, which would create a
visible presence.
o ; » : Increase the awareness of the i nvaeesahenenony
AShip financing & leasing AMaritime legal & insurance N .
AShip broking S — and shipping services generally.
AShip surveying & AAccounting & tax senvices ) . .
c|a$psiﬁcatiglng AMaritime Sducaﬁon Complement the success Ireland has had as a financial services centre of excellence and

an international aviation hub.

Waritime Present synergistic opportunities for the maritime sector and other sectors such as ICT.

Help to ensure Ireland realises the targets set in the Harnessing Our Ocean Wealth
AICT senices incl. strategy published by the Irish government in 2012.
emerging disruptive
technologies such
as automation,

AShip ownership &
management
AShip agency and

: i Allow Ireland to compete with other international maritime centres such as London,
chartering services

ddiys

AFutiillment logistics o blockchain, Hamburg and Singapore.
services = 3 artificial intelligence,
% ey fintech, etc.
AEmerging areas
Sl B1S MEe Support for the ISSC

renewable energy,

green shipping, etc. The ISSC is supported by state development agencies, such as the Irish Maritime

Development Office, the Industrial Development Authority and Enterprise Ireland, and is

welcomed by the Irish Government as a flagship project that will position Ireland as a hub
for international shipping services. From a Cork Inc. perspective, the ISSC has strong
local support from the Port of Cork, Cork City Council, Cork County Council, NMCI and
Cork Chamber, amongst others.
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|l rel anddos exi sting marine | andscap

The establishment of an ISSC will enable Ireland to build upon and add value to its existing ecosystem of expertise across Shipping

Services, Financial Services, Professional Services, Knowledge and Innovation Services, ICT, etc. Below we present an illustrative
shot of some of the maritime orientated companies already base:
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The Opportunity

What is the opportunity for Ireland?
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|l rel anddés O6blue economyd I S outoper

World Ocean Economy The Established Marine Industriesi n 2016 had a turnover of
employment of 28,231 FTEs. This sector includes shipping and maritime transport, tourism

Recent research on the ocean economy provides an overall frame of reference as to the and leisure in marine and coastal areas, international cruise, sea fisheries, marine

potential size of the ocean economy. Within this, sits the maritime sector and related aquaculture, seafood processing, oil and gas exploration and production, marine

services. manufacturing, construction and engineering and marine retail services.

The OECDG6s flagship report on The Weeaoe &p i TheEmerging MarineIndustriesi n 2016 had a turnover of

economyds value in 2010 was USD 1.5 trill i« employmentto1,945FTEs representing 7% of the turnover and 6% of employment in
2030, on a fibusiness as wusual o basis the ct Irelandds ocean economy. Emerging industri
than double to over USD 3 trillion, supporting close to 40 million full-time jobs. stage of development or growth, and are primarily R&D intensive and/or use the latest
innovative technology in their pursuit of
I relandés Ocean Economy includes a number of emerging industries with growth potential. It includes advanced marine
technology products and services, marine commerce, marine biotechnology and bio-
The Socio-Economi ¢ Research Unit (Semru) in NUI C productsandmarine renewable energy.
Ocean Economy as follows:
Semru has notedthatl r el andés O6blue economy6 is out-p
Table 1: The Irish Ocean Economy i Key Figures 2016 estimates suggest that GVA growt hheR0d4-20%5 i r
- - - - period are approximately 20%, which is above the recently released growth trends from the
Key figures Eétab“s_hed In.dus.trles Em(.arglngnlndustr.les CSO that show an increase of 9% in |Irelanc
. Total (including shipping & (including marine
Direct Impact .
maritime transport) commerce)
Gross value added u1l. ul, 63 u157.
% GDP 0.94%
Turnover us. ub, 32¢ 0383.
Employment (FTES) 30,176 28,231 1,945
Source:Semr u, Ilrelandés Ocean Economy 2016

Note: Gross values added (GVA) is a measure of economic output.

The turnover of the ocean economy was estirm

value was worth 01.8 bill i withenploymanpg30,000 FTEa t e
The indirect GVA generated from ocean related activity in Ireland in 2016 was estimated at
ul.®i7l'l'ion, with a total GVA (direct and GDR

11 PwC | Corkds I nternational Shipping and Services




01 Key Findings 02 ISSC 03 The Opportunity 04 The Value Proposition Appendices

(0K B Lo I s RO ofelo] (sIIyA  03b Sizing the Opportunity O04a | r el andés Val 04b Cor kds Val ue

| rel andds ocean economy contribute
a much | ower proportion than I n mo

International Comparison

What do we mean by I|Irelandés Ocean Weal't
Al t hough direct comparisons between Irel ant
countries are difficult, the available data indicates that the Irish marine sector remains Irelandbs, cobmashbie and offshore watersé
largely undt_erdeveloped. International dat_a compiled by Semru shows that ocean econonly A Contain some of the largest and most valuable fisheries resource in Europe.
contributes approximately 1% of I relandbs | :
maritime countries. AAre the western gateway for shipping to

Table 2: Int fonal C ) o e . A Are an ideal location for finfish, shellfish and seaweed aquaculture.
able 2: International Comparison i Ocean Economy

A Are among the richest and most accessible renewable energy (wind, wave and tidal)

Di DP . % Nati | i
Country Year rect Oce’an © ; % National GDP o Nationa resources in the world.
(U0 bi Employment . o . . ; i i
A Contain significant oil and gas resource potential as evidenced by recent discoveries
USA 2013 262.28 2.2% 2.2% and ongoing research.
Canada 2006 12.42 1.2% 1.1% . . " .
A Provides opportunities to develop new products and services.
Iceland 2010 0.88 10.2% 5.1%
South Korea 2014 30.35 3.0% 2.8% A Offer spectacular tourism and leisure opportunities and a rich maritime culture and
: heritage.
China 2016 571 5.8% 4.7% g
United Kingdom 2006 67.62 4.2% 3.0% A Support a rich and diverse range of ecosystems, habitats and species and unique land
New Zealand 2013 2.48 1.9% 1.3% UL
France 2013 35.5 1.7% 1.7% AContribute to our citizenods. wellbeing,
Ireland 2016 1.8 0.9% 1.5%
Australia 2014 28.52 2 7% 21% Source: Harnessing Our Ocean Wealth, An Integrated Marine Plan for Ireland, 2012
Average 3.4% 2.6%
Range 0.9% - 10.2% 1.1%-5.1%
Source: Semru, Ilrelandés Ocean Economy 2016

* The reader is referred to the source report, as the definitions used are not always directly comparable.

12 PwC | Corkds I nternational nhi pping and Services Ce
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|l rel andos r-peffoamanceirethewcedneeconomy suggests
there Is significant opportunity for growth

Maritime Business Services Data presented in Table 4 overleaf for the
selected benchmark countries indicates |nteresting Statistics
Our research has focused on those cities that at both a maritime and maritime
and countries, identified through research business services level, there is a
and discussion, which Ireland must seek to significant opportunity. The maritime sector Over 90,000 commercial vessels 90% of world trade goes by sea.
emuIaFe if itis to. pe re_cognised. Key in Singapore_ accounts for 7% of GDP. This operate globally and need to be served.
countries (and cities) include: compareswith0 . 9% of GDP f o
ocean economy. While separate data is not
Table 3: Benchmark Countries available for maritime services, Singapore
- is recognised as a leader in the provision

Country City of professional services and of finance to
Germany Hamburg the maritime industry.
Ireland Cork
Norway Oslo The maritime business services definition in
Netherlands Rotterdam the UI.( a.nd Hong ang based on _our s_ource

: : material is broadly similar to the Irish view of
Singapore Singapore business services, which could be part of
United Kingdom London any Shipping Services Centre. As noted in
Hong Kong SAR, China Hong Kong the definition of services, the IMDO has
Source: PWG defined the services sector broadly and also

includes shipping companies, national and
international.

13 PwC | Corkds I nternational Shipping and Services
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Table 4: Maritime Sector and Maritime Business Services i how does Ireland compare?

Country Ireland United Kingdom Norway Hong Kong Singapore Netherland

Sector Ocean Maritime Maritime '\B/IL?:itl’llg]SeS Maritime Services Znaélgg]r? I\BAL?;Ii';’Ilg]SeS Maritime Maritime
Economy Commerce Sector Services Industry Industry Services Industry Cluster

Year 2016 2016 2015 2015 2016 2016 2016 2016 2016 2015

Population

(OECD, GovHK Singstat) (m) 4.6 63.7 51 7.4 5.6 17.08 (2016)

Direct

Turnover (bn.) U05.7100. 14 054.506. 14 u45.8 01.57

GVA (bn.) G1.8000. 42 19. 7 £273 a1.7!'00. 30 03.13 00. 43 ua18.7

Employment 30,000 342 185,700 11,500 14,900 3,313 85,720 4,080 170,000 165,000

% GDP 0.9% c. 0.9% 1.2% 7% 3.5%

Source:

Tlreland-1 r el andds Ocean Economy, Semru 2016

1 United Kingdom - The economic contribution of the UK Maritime sector, A report for Maritime UK, Cebr 2015

1 Norway - GCE BLUE MARITIME 2017 - GLOBAL PERFORMANCE BENCHMARK, Menon Economics

1 Hong Kong SAR - Study on the Economic Contribution of Maritime and Port Industry in 2016, Transport and Housing Bureau and

1 GovHK website, accessed August 2018

1 Singapore - Maritime Singapore website and Department of Statistics Singapore website, accessed August 2018

1 Netherlands - THE NETHERLANDS Home to leading maritime companies, Ministry of Infrastructure and the Environment 2015

Note: All non-Euro currencies have been converted to Euro using time appropriate historic rates from XE.com

14 PwC | Corkds I nternational Shipping and Services Centre

Direct employment refers

to those employed by the
maritime sector and
maritime services sector
itself. Enterprises in other
sectors supply services to
the companies in the sector
which generate employment
in these supplying
companies. This
employment is described as
indirect employment.

GVA measures the
contribution to the economy
and can also be broken
down into direct and
indirect.
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The UK government has made technological innovation a key element of
its newly published Maritime 2050 Strategy which indicates an
opportunity for Ireland in the technology space

Marine Technology and Innovation Services The UK&6s Maritime 205

recognises the economic potential of
The UK Government 6és Ma maritimeinnovations and it makes clear
Strategy, published in January 2019, sets out that the UK is seeking a leading role in
a number of strategic emerging maritime technology.
Maritime sector with one of the key themes

being technological innovation: As an established global technology and

innovation hub, Ireland is well placed to be

an early mover in maritime technological
innovation. With the global economy set to
double in value to 03
clear opportunity exists for Ireland to

leverage its existing capabilities in ICT,
knowledge and innovation and ensure it
capitalises on this economic opportunity.

Maritime 2050 will strengthen our reputation
for maritime innovation, maximising benefits
to the UK from new maritime technology
through our world leading universities,
maritime small and medium enterprises
(SMEs) and global companies.

15 PwC | Co r kntermational Shipping and Services Centre
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Estimating the potential direct economic impact of the ISSC on
empl oyment e

Approach taken in this report

The potential Direct Economic Impact of the ISSC on AShip financing & leasing AMaritime legal & insurance

. o i i AShip broking services
employment is explored in this section using a number of Aship surveying & AAccounting & tax services
approaches as listed below. classification AMaritime education

1. Analysis of the 3 service areas as shown across N\aritim e
estimating, based on available data, the overall direct
and indirect employment impact.

AShip ownership & AICT senvices incl.

2. Using existing research from the 2015 report by the management emerging disruptive
Expert Group on Future Skills Needs. AShip agency and technologies such
chartering services as automation,
3. A macro calculation based on an expected share of AFuifiliment logistics blockchain,
the Harvesting Our Ocean Wealth (HOOW) target to Services fa":ttlgg;]al |ert1(t:elllgence,

increaset he value of [|onanyfaomd 6

AEmerging areas
0.9% to 2.4% of GDP by 2030.

such as marine
renewable energy,
green shipping, etc.

17 PwC | Corkds I nternational Shipping and Services Centre
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Maritime Business Services Approach 1

Maritime Business Services in Ireland An estimate of the potential Direct Economic Impact Table 6: Estimating the potential Direct Economic Impact of
of Maritime Business Services in Ireland Maritime Business Services in Ireland
The Maritime Business Services industry comprises a
variety of high-value activities, including but not limited to,  The turnoyer gengratec_zl by Marine Commerce in 2016 Direct Impact Empl:y. Source
shipbroking, legal, insurance, consultancy, accountancy was 0114lli am. GVA for the sa (FTEs/%)
and financial services. Ireland is a highly sought after million in the same period, while employment increased lrelandds Ocean Eco 30,176  Semru, NUIG
location for the delivery of global Business Services, by 6% to 342 FTE over the period 2014 to 2016. " —
- . . . Il relandds Mariti me
capable of providing the business services and expertise lrelandés Ocean Eco X 28% Semru, NUIG
required by shipping companies to successfully compete The UK and Hong Kong have been selected as
in international markets. benchmarks to estimate the potential Direct Economic Irish Maritime Sector = 8,450
Impact of Maritime Business Services in Ireland. Both Using the UK as a b
initi iti i i i are well developed in Maritime Business Services, one
Tr_]e definition of Maritime Business Services set. outin p : : ic UK MBS as a % of UK Cebr Report,
this report seeks to capture the full range of business close to home and one in the large Asian Pacific (Note 2) x 10.3% 2017
activities required by shipping companies and is largely market and for which we have data. The potential
aligned with the Cebr UK definition of Maritime Business Direct Economic Impact of Maritime Business Services Potential Direct Economic Impact of Irish 870  PwC estimate
Services. However, there is limited economic data sold to these shipping companies in indicative terms is MBS - Method 1
available for this sector in Ireland. This report relies on estimated as follows: Potential Direct Economic Impact of Irish 60 P est
the most recent Semru available data for Marine MBS - Method 2 - See Note 3 wC estimate
Commerce. :
Average of the two UK estimates 830 Average
Marine Commerce, as defined by Semru, refers to legal Using Hong Kong as
services, financial services, insurance and ship Potential Direct Employment from Irish _
; i i ; ; 1,300 *  PwC estimate
surveying. In this sector companies provide services MBS - Method 2 - See Note 3
across a range of marine categories, primarily, shipping
and maritime transport, tourism and leisure, fisheries and *  Estimated Employment numbers have been rounded to the nearest ten.
aquaculture as well as offshore energy. The majority of ** The original figure of 2,330 has been adapted to exclude the impact of shipbuilding
these companies are large international firms, who have N and repair
. .. . otes:
ma_nr_u_e-re!ated divisions. It should_ be noted thqt.thls 1 relandds Maritime Sector is taken to i
definition is narrower than the definition of Maritime Sectorsod as defined in the Semru report
Business Services set out in this report. Coastal6 and 6Seafood6.

(2) Maritime Business Services is defined in the Cebr report (UK) as including:
Shipbroking and other miscellaneous transport services; Maritime insurance, finance
and legal services; Ship surveying and classification; Maritime Education; Maritime
Consultancy and Maritime Accountancy.

(3) Applies the proportion of total employment in the relevant comparator country
working in Maritime Business Services to Irish employment.

18 PwC | Corkds I nternational Shipping and Services Centre
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Traditionally, the United Kingdom has been very
successful in the maritime industry albeit London is no
longer leading the way as a maritime capital (ranked 5th
overall by Menon Economics, 2017). Other cities such as
Hong Kong and Singapore have come to the fore.
Employment estimates for Maritime Business Services
based on UK indicators range from 790 to 870 service
employment FTEs or an average of 830. An estimate of
1,300 FTEs was calculated using Hong Kong
employment data. Hong Kong has been particularly
successful and indicates at the upper end, what has been
achieved.

19 PwC | Corkds I nternational
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A look at the potential Indirect Economic Impact of
Maritime Business Services in Ireland

Further indirect economic benefits could also result as
shown in Table 7 below. The indirect impact is calculated
by applying Semruds GVA Mar
of 1.44 to the direct FTE numbers e.g. applying the
multiplier to 342 FTEs (direct) gives an estimate of 492
FTEs, which includes both direct and indirect FTEs.

Applying the Semru Maritime Commerce multiplier to
our estimated direct employment figures of 830-1,300,
the total direct and indirect potential for the Maritime
Business Services is estimated to be between
1,200-1,870 FTEs.

Val 04b Cor k6s Va itiene

It is worth noting that Maritime Business Services Approach 1
jobs are higher value than other jobs in the sector.

A study by the Cebr for Maritime UK published in
September 2017, AThe econonm
Maritmes ect or i n Scotl ando, es

per employee for maritime business service is £164,740
or 80% higher than the average for the Scottish maritime
sector.

Table 7: Potential Direct and Indirect Economic Impact of Maritime Business Services in Ireland

Direct Indirect Total
Employ. Employ. Employ. Source
(FTEs) (FTEs) (FTEs)
Actual Size of Ilrelanc Directi Semru
Sector (2016) 842 150 490 Indirect i PwC estimate
Potential Direct Economic Impact of Irish MBS .
i per UK average benchmark estimate 830 870 1,200 PwC estimate
Potential Direct Economic Impact of Irish MBS 1,300 570 1.870 PWC estimate

I per Hong Kong benchmark estimate

Note: Estimated Employment numbers have been rounded to the nearest ten.

and Services Centre
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Shipping and Supply Chain Services

Shipping and Supply Chain Services in Ireland

Ilreland is already home to a number of int:¢«
One of the worldés | eading ma
core business is the management and operation of dry cargo
vessels and clean product tankers and the provision of

’(\/ . . . . . .
\%/A_,Aﬂgﬁ international shipping serviec

Ireland in 2004 and have quadrupled in size since their initial
set up, running commercial and financial functions from Ireland.

Cork-based Ardmore Shipping
commenced operations in 2010 and is engaged in the
ownership and operation of product and chemical tankers in
worldwide trade. Ardmore provides shipping services to
customers through voyage charters, commercial pools and
time charters.

Corp

Ardmore Shipping

Doyle Shipping Group (DSG) is a leading shipping and
logistics company providing a range of marine services
including stevedoring, ships agency, chartering, project cargo,
terminal management, warehousing, forwarding, ship repair,

L DSG

DOYLE SHIPPING GROUP . .
tug hire and passenger ferries.
Established in Dublin in 1975, Jenkinson Logistics serve
customers ranging from smal.l
lENK’NSON their services range from moving a pallet across the Irish Sea

to more complex solutions involving movement by Air, Ocean
and Road, advice on regulatory requirements and provision of
clear, concise reporting.

" Logistics @ @
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Approach 1

The location of ship ownership and management in Ireland not only brings significant direct
benefits to the economy but it also supports a wide network of Irish maritime business.
Fort he purposes of this report, AShipping ar
ownership and management services, ship agency and chartering services, and fulfilment
logistics services.

Robust baseline economic data (e.g. employment or gross value added) is not published or
available for this sector. Therefore, it has not been possible to estimate the current and
potential direct economic impact of Shipping and Supply Chain Services.

As a result, the overall employment estimate for the ISSC based on approach 1 in this report
will underestimate current employment and potentially future employment too.
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Marine Technology and Innovation Services

Marine Technology and Innovation Services
in Ireland

The application of technology is seen in
many sectors, including marine. According
to the Global Marine Technology Trends
2030 report released
the marine technology of 2030 will
combine developments from multiple
scientific disciplines in ways that could
transform the design, construction and
operation of commercial ships through the
integration of people, software and hardware.

by

Ireland has become the global technology hub
of choice when it comes to attracting the
strategic business activities of ICT

companies. Utilizing its existing ICT expertise
and ecosystem, Ireland can place itself at the
forefront of marine technology. As highlighted

in the National Marine Research & Innovation
Strategy 201712 0 2 1, Il rel andds
capabilities in ICT and engineering provide a
solid foundation for marine technology

markets in areas such as sensors, platforms,
advanced materials, subsea communications,
robotics, computer vision, simulation,
observation, forecasting, informatics and
modelling. By encouraging interaction

between disciplines, the marine sector can
benefit from I rel
talent pool and infrastructure.

andos

Similarly, Ireland has exemplary natural
resources of offshore wind, tidal and wave
energy that can be harnessed as clean
sustainable and secure energy, meeting
Europedbs energy and
However, beyond energy creation, greater
enterprise and FDI opportunities exist for
Ireland in the knowledge intensive,
scientific and engineering sectors needed
to harness these resources.

An estimate of the potential Direct
Economic Impact of Marine Technology
and Innovation Services in Ireland

There is very limited economic data
available on Marine Technology and
Innovation Services. For the purposes of
this report, the Semru defined Emerging
Marine Industries of "Marine Advanced
Technology Products and Services" and
"Marine Renewable Energy" have been
used to identify a potential baseline.

Advanced Marine Technology Products
and Services (AMTPS)

The advanced marine technology products
andservi ces sector bui
existing marine information and
communication technology (ICT), science
and engineering base developing new

(1) Towards a Marine Research & Innovation Strategy 2021, Consultation Document
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knowledge based products and services for
global marine markets. It is an emerging
sector consisting of over 150 small and
medium sized enterprises (SMEs) and a
number of multinational companies (MNCs)
with core capabilities in diverse areas such
as advanced sensing and communications,
data management and informatics, marine
robotics and artificial intelligence and
materials science. These technologies
support activity in a number of marine
sectors such as oil and gas, shipping and
maritime transport, fisheries and aquaculture
and maritime safety, security and
surveillance. They also underpin
development in emerging sectors such as
marine renewable energy, marine
environmental monitoring and resource
management.

The turnover generated by this sector in
20l6was 0140 mil Ingann, [
increase in activity of 96% over the 5 year
period between 2012 and 2016. Gross value
added (GVA) which is an income indicator
alsoincreasedby57% t o U061 mi l
same period, while employment increased

by 65% to 695 FTES( Se mr u , I rel
Ocean Economy, 2017).

Centre

04b Cor kés Val ue

Approach 1

Marine Renewable Energy (MRE)

The marine renewable energy sector in
Ireland encompasses the generation of
power from offshore wind and the
development of technologies and energy
devices utilising wave and tidal resources.
The wave and tidal sectors are still mainly in
the developmental stages globally, while the
offshore wind sector is seeing considerable
progress taking place at a European and
global level.

The turnover generated by the sector in
2016was059 milliomanrep
increase in activity of 273% between 2012
and 2016. GVA increased by an estimated
340% to 038 million,
increased to 454 FTEs, an increase of 85%
in the five year period from 2012-2016
(Semru, I r el aomoohy 2017Dc e

w

Combined, the direct employment in MRE
and AMTPS in 2016 was 1,149 FTEs.
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Semru notes the considerable growth potential A recent Irish Ports Offshore Renewable Table 8: Estimating the potential Direct Economic Impact of Approach 1
in both AMTPS and MRE. If the AMTPS sector Energy Services report (IPORES), projects an Marine Technology and Innovation Services in Ireland

were to achieve the 2012-2016 recorded growth  additional 370 direct FTEs within the area of Estmaied

rate of 65% over the next 5-10 year period, operation and maintenance of offshore and Assumed Direct . :

this would equate to an increase in direct renewable energy projects by 2030 in their baseline Employ. Additionality
employment of 452 FTESs, increasing the baseline scenario. AMTPS 695 TE; by 2030 152

overall total to 1,147 FTEs. ) Taking the SEMRU baseline figure c_)f 454 MRE 454 - 370

The 2017 I reland6s Oce FTEsandthe recent IPORES baseline

developed by SEMRU provides a useful projections suggests a baseline increase to Total 1,149 1,970 820

baseline for the current levels of employment 824 FTEs by 2030. * Rounded to the nearest 10.

in the marine renewable energy sector.

ialgihsar

|
|
!
fot
t
|
i
)
|
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A look at the potential Indirect Economic Table 9: Estimating the potential Indirect Economic Impact of Approach 1
Impact of Marine Technology and Marine Technology and Innovation Services in Ireland
Innovation Services in Ireland

Baseline Estimate
Further indirect economic benefits would also Direct Indirect Direct & Direct Indirect Direct &
result for this sector as estimated in Table 9 Employ. Employ. Indirect Employ. E(rlnz_Fl’_'lgg)- Elmgﬁt
across. Applying the available Semru GVA (FTEs) (FTEs) Employ. (FTEs) (FTES)
multipliers for both the AMTPS and MRE (FTEs)

sectors to our previously estimated direct
employment figure of 1,971, the total direct
and indirect potential for Maritime Technology
and Innovation Services in Ireland is MRE 454 1 241 3 700* 824 4362 1,260*
estimated to be c. 3,600 FTEs.

AMTPS 695 ¢ 7162 1,410* 1,147 1,1832 2,330*

Total 1,149 957 2,110* 1,971 1,620* 3,590*

*  Employment numbers have been rounded to the nearest ten.
1. Direct - SEMRU
2. Total Direct and Indirect is Direct FTE multiplied by 2.03 (Semru GVA multiplier for AMTPS)
3. Total Direct and Indirect is Direct FTE multiplied by 1.53 (Semru GVA multiplier for MRE)

23 PwC | Corkds I nternational Shipping and Services Centre
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Summary of Approach 1

Estimated Direct and Indirect Economic
Impact of the ISSC

To summarise, having considered the service
areas in which the proposed ISSC will
operate, and notwithstanding the limitations of
the available data and the extrapolation
approach taken, itis estimated that an
additional 2,500 direct and indirect FTEs,
(particularly if Ireland performs as well as the
benchmarks in the Maritime Business
Services space) could be created on top of
the 2,600 direct and indirect FTEs currently
supported nationally in the two pillars
identified.

While it has not been possible to quantify
the third pillar, this provides further support
to the overall employment estimate as
employment will also result in the third
pillar, which has not been included in the
overall estimate.

Cork as the centre of excellence (ISSC)
would be well placed to deliver a high
proportion of the additional jobs and also
on any geographic relocation of services.

Overall, there is potential for approximately

5,100 direct and indirect jobs i 2,500
additional FTEs and 2,600 existing FTEs.

Table 10: Estimated breakdown of FTEs in the ISSC over the next 5-10 years

03b Sizing the Opportunity

Direct (FTEs) Total Direct & Indirect (FTES)
Potential s Potential o
Assumed Economic Add't::qrnEasl Assumed Economic Addltll:oTnEaSI
Baseline Impact Baseline Impact
(Estimate) supported (Estimate) supported
Maritime Business Services 342 830-1,300 490-960 490 1,200-1,870 710-1,380
Marine Technology and
Innovation 1,149 1,970 820 2,110 3,590 1,480
Total (excluding Shipping
& Supply Chain Services) c.1,500 €.3,000 c.1,500 c.2,600 c.5,100 c.2,500
24 PwC | Corkds I nternational Shipping and Services Centre
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We recommend that research is conducted to baseline employment in
Shipping and Supply Chain Services and to forecast future employment
growth. Research is also required to refine employment growth
projections in Marine Technology and Innovation Services.

Estimates provided in this report rely on existing baseline data. It is the
case that Ireland and the ISSC plan to develop in new maritime

technology and innovation areas as set out in this report. Growth in new
areas will, a priori, be greater than historic growth applying to more
traditional sectors. Also, we have not included any baseline data for
Shipping and Supply Chain Services. Given the above, it is likely that
overall estimated employment figures opposite underestimate the
potential on offer here.
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Other employment estimates

Approach 2: Existing Research Approach 3: A macro estimate based on the HOOW overarching target

The Expert Group on Future Skills Needs (EGFSN)pr epared a report f, Harnessing Our Ocean Wealth (HOOW) i An Integrated Marine Plan for Ireland, published

Current and Future SkilsRequi r ement s of the Mari ne/ Mar i inJuly2012, setoutan overarchingtargettoincreaset he val ue of Irel a

2015, with employment estimates for the ISSC, as shown in Table 11. It is worth noting that from 0.9% to 2.4% of GDP by 2030. Offering an alternative perspective, if the proposed

the employment estimates below were based on the ISSC being established in Dublin, ISSC were to get its share of the ocean economy targeted growth, and using the growth

pre-dated Brexit and did consider or reflect on all possibilities arising in the new economy levels which would see the current percent of 0.9% grow to 2.4% of GDP as an indicator of

such as remote shipping and automation. potential employment growth for the ISSC, the current direct employment of ¢.1,500 would
grow to 4,000.

Table 11: Anticipated breakdown of jobs in the ISSC
Organisation Type % of jobs No. of jobs Similarly, indirect employment would also arise under Approach 3. Applying the weighted
average multiplier from Approach 1 again of 1.75 equates to 3,000 indirect FTEs resulting in

Shipping companies 79 2,765 . . L

pping P a projected total of 7,000 direct and indirect FTEs.
Other service companies 21 735
Total 100 3,500

Source: IMDO: Skills, Training & Educational Needs

Indirect employment would also arise under Approach 2. Applying the weighted average
multiplier from Approach 1 of 1.75 equates to 2,600 indirect FTEs resulting in an estimated
total of 6,100 direct and indirect FTEs.
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Overall summary of employment potential of ISSC

Estimated employment potential of the proposed ISSC
Overall summary of employment potential of ISSC

Baseline 1
A review of the existing employment across Maritime Business Services and 7,000
Marine Technology and Innovation Services, as detailed in this report, indicates 6.100

a baseline of 2,600 FTEs (1,500 Direct FTEs and 1,100 Indirect FTES). '

5,100

Research is required to baseline employment in Shipping and Supply Chain

Services and to forecast future employment growth. Direct FTEs
4,000

2,600 Direct FTEs

) 3,500 :
Direct FTEs Indirect FTEs

3,000 3,000
. IndirectFTEs
Direct FTEs 2,600

1,500 Indirect FTEs
2,100

Projected employment creation potential

An analysis of the Maritime Business Service and Technology and Innovation
sectors, as detailed in this report, indicates that the proposed ISSC could
support between 5,100 FTEs (3,000 Direct and 2,100 Indirect) and 7,000 FTEs
(4,000 Direct and 3,000 Indirect) by 2030.

These figures have been considered by the members of the ISSC and an )
overall range of 5,100 FTEs (+ 2,500 FTES) to 7,000 FTEs (+4,400 FTES) is Indirect FTEs
considered achievable. As a centre of excellence, Cork would look to attract the 1,100

majority of these FTEs.

Direct/ IndirectFTEs

Baseline Approach 1 Approach 2 Approach 3

26 PwC | Corkds I nternational Shipping and Services Centre
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04

The Value
Proposition

Why will companies be attracted
to Ireland / Cork?
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Ireland, Right Place, Right Time

Ireland is a key global centre for international business and
is a tried and tested location for foreign direct investment

(FDI'). ITrelandbs policy
competitive business environment and the certainty of the

corporate tax rate (12.5%) provides confidence to investors.

A young, talented and adaptable domestic workforce,
supported by the increasing international talent currently
being attracted to Ireland, helps to ensure a continued
supply of high-quality labour for companies.

Ireland is No. 1 in the world for:

No. 1 No. 1

Labour Attracting &
productivity retaining
people

No. 1

Attitude
towards
globalisation

No. 1

Investment
incentives

No. 1

Flexibility and
adaptability
of people

No. 1

National
culture

Source: IMD Global Competitiveness Yearbook 2017
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busl ness

Tried and tested

The success of FDI is reflected in the large number of
multinational corporations, who have established significant
operations here. Il reland is
leading high-performance companies including Intel, Twitter,
Pfizer, Citi, Huawei, Takeda, Fujitsu, Novartis and Trend
Micro. The country is also positioning itself to become a world
leader in the Internet of Things, Big Data, ICT Skills, Energy
Efficiency, Health Innovation and Cloud Computing.

17/ 20 top global software companies
14/ 15 top medical tech companies
20/ 25 top financial services companies

10/10 top pharma companies

8/10 top industrial automation companies

Source: IDA Ireland

Services Centre
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Business Environment

Ireland is a stable and fast-growing economy:

V The fastest growing economy in the Eurozone for
the last four years (2014-2017).

V The second most competitive economy in the EU.

V The sixth most competitive in the world.

Source: IDA, IMD Global Competitiveness Yearbook 2017
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A Il ook through the mariti me Menon Economics based their assessment of the fiattractive
A recognised publication ATh Tablel3:AAttractiveness & competitivenesso Key Indicators.
oft he World 20170 by Menon Ec . — -
following rankings in its assessment of the maritime Attractiveness & Competitiveness Key Indicators
capitals of the world: World Bank Ease of Doing Business Burden of Custom Procedure Index
) N ) Transparency International Corruption index
Table 12: The Leading Maritime Capitals of the World 2017, on - 4 Th d
Menon Economics. Cornell University, INSEAD.an : The Wor Global Innovation Index
Intellectual Property Organisation
Finance Attractiveness & Overall , Price of 120 square metres
Rank Shippi o - Global Property Guide and Number .
an 'PPING ¢ Law Competitiveness Ranking perty apartment in City Centre
. . - Labour costs (additional to Menon .
1 Singapore  London Singapore Singapore ) Average Hourly Labour Costs  Average Monthly Nominal Wage
gap gap gep Economics and suggested by PwC) 9 y g y 9
2 Hamburg  Singapore Oslo Hamburg
3 Athens New York Copenhagen Oslo . - - .
P g Il relandds ranking based on the above ititosisprasentedis Tablealsl. c o mp ¢
4 London Tokyo Hamburg Shanghai
5 Honk Kong Shanghai Dubai London This comparison suggests Ireland is well positioned to compete with the main maritime locations. The average
hourly labour costs compares favourably with competing European locations. Wages costs are also broadly similar
in Singapore, albeit not in Hong Kong.
30 PwC | Corkds I nternational Shi p|
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Tableld:AAttractiveness & c¢omp & Howtdoes leclarmsanpareRey | ndi cator s
Country Burden of customs Ease of Doing Corruption Global Price of 120 Sq. m. Average hourly Monthly nominal
procedure Business Index Innovation Index apartment in City Centre labour cost (2017) wage (2015)
(Note 1) (Note 2) (Note 3) (Note 4) (capital city prices) (Note 6) (Note 7)
(Note 5)
Germany 5.3 (6) 20 12 9 a5, u34 a2,
Ireland 5.4 (5) 17 19 10 us, 0430 a3,
. , , ua4d,
Norway 5.2 (7) 8 3 (Joint) 19 u8, us1 (43,400 NOK)
Netherlands 5.8 (3) 32 8 (Joint) 2 06, 034 az, .
. , al1, a3,
Singapore 6.3 (1) 2 6 (Joint) 5 ($13,748) (4,892 SGD)
. . . . . a3,
United Kingdom 55 4) 7 8 (Joint) 4 u20, u25 (£2,202)
, a1,
Hong Kong SAR 6.0 (2) 5 13 14 uaz24, (13,807 HKD)
Notes:

(1) World Bank 2018. Ranking within the group of 7 countries. World Development World Economic Forum (1=extremely inefficient to 7=extremely efficient).

(2)Word Bank f@ADoi ng Busi nielane 20R7(190 countiies 2obisldéred) Dat a

(3) Corruption Perception Index 2017 - Transparency International (180 countries considered)

(4) Global Innovation Index 2018 (126 countries considered)

(5) Global Property Guide. NumbeO i Ireland (Dublin) and Hong Kong - price per square metre in City Centre.

(6) Eurostat 2017. Provisional data.

(7) ILO 2016-17. OFX: NOK to EUR (yearly average), HKD to EUR (yearly average). Statista GBP to EUR (yearly average).
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Regime

Ireland boasts a very attractive tax regime

for shipping operations known as the

tonnage tax regime. It is designed to

ensure that shipping businesses based in
Ireland pay tax on a nominal profit which is
based on the tonnage of a vessel as

opposed to on actual profit generated by

the business. When the tonnage tax regime
is combined with 1rel
rate of 12.5%, the result is an extremely

low effective rate of tax for shipping
businesses located in Ireland. Maintenance
of t he Govoamagenagfort 6 s
shipping makes I rel an
business, said déAmic
d 6 A m(sogree: Irish Times 2009).

Il relandds tonnage t
well with the tonnage tax regimes of UK,
Netherlands, Germany, Norway, Denmark,
Greece, Japan and US. In particular the
following areas are what make the Irish
regime attractive:

a X

9 The Irish tonnage tax is a nominal tax
based on the tonnage of the vessel.
Al igned with Irel
the Irish tonnage tax is calculated at
12.5%.This results in a very low effective
rate of tax.

and

32 PwC | Cor kos
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1 The Irish tonnage tax regime is flag
blind. The Irish tonnage tax regime does
not require a vessel to be placed on the
Irish register of ships.

1 There is no obligation to provide training
berths under the Irish tonnage tax
regime.

1 There is an extremely wide definition of
6relevant shipping i
exempt from regular taxation and
covered by the tonnage tax regime.
Income from ship management services
is also included in
excluded in other regimes. There is a
broad difference in qualifying activities in
the regimes with Ireland at the more
favourable end of the spectrum.

1 Under the Irish tonnage tax regime there
is normally no exit charge where a
company leaves the regime by ceasing
to carry on shipping operations within the
jurisdiction.

The other advantages of locating a
shipping business in Ireland are:

1 A standard tax rate of 12.5% on (non-
tonnage tax) trading activities.

Shipping and Services

03b Sizing the Opportunity

1

Odal rel andos

t 1 me t

Efficient finance and operating leasing
operations possible, with accelerated tax
depreciation over 8 years.

Onshore pooling of tax credits on foreign
dividends.

Wide and high quality treaty network with
exemptions for rentals from charter of
ships typical.

Broad domestic based exemptions from
withholding taxes facilitating tax efficient
inbound and outbound flows of capital
and income.

‘

Val

a X
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regl meée

1 Attractive R&D regime and other OECD
approved tax based incentives for
innovation and development activities.

1 Tax regime stability in the context of
uncertainty for UK companies due to Brexit.

English Law is the preferred jurisdiction
worldwide for commercial and shipping
contracts. Ireland operates to the same
common law as the UK. Much Irish
legislation stems from either UK statutes or
European Union directives or regulations.

Source: Irish Tonnage Tax Report, PwC
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Incentives

Ireland has been successful in attracting
Pharmaceutical, Medical Technology and
Biopharmaceutical manufacturing
enterprises to Cork. It has done so through

offering them a range of incentives such as:

1 A 10 year rates moratorium on all
accommodation.

1 A Double Deduction of rental expenses
from taxable income for qualifying tenant
companies.

1 Capital allowances of up to 100% for
owner occupiers in the first year of
trading.

1 Certain capital allowances for
commercial leasing.

1 100% write off of new equipment
purchased by a company.

1 A commitment from the State (ISIF) to
assist in the provision of infrastructure to
the Docklands areas to make
development within them viable.

and S

Il reland6s
Opportunities

Funding

The IDA has a number of funding options
available to prospective FDI. The size of
the grant will be dependent on the size of
the company. Grants include:

1 Training Grants: Available across the
country to develop the competitive

capabilities of companies already located

in Ireland.

9 Research, Development & Innovation:
Companies can avail of financial
incentives to carry out in-house R&D
projects and collaborative projects with
third-level institutes and industrial
partners. There is also a 25% tax credit
available for companies engaging in
R&D.

9 Business Asset Grant: | DA | r el

Business Asset Grant supports client
companies to replace old equipment with
new or acquire new technology
upgrades. The purpose is to help clients
increase their capacity and capability to
deliver to new and existing markets.

a

& A 1 Competitiveness Benchmark: A tool to

measure a companyods
against national and international
competition; providing a springboard to
improve competitiveness.

International Marketing Programme:
Assistance with international marketing
expertise.
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A highly skilled

Ireland, a Global Centre for Talent Labour Costs
9 Ireland has one of the most educated workforces in 9 Irish labour costs have grown
the world. The share of 25-34 year olds in Ireland with at an average of less than 2%
a third level qualification is 52%, compared to an OECD annually over the last five years.
average of 43%. Hourly labour costs in Ireland
are mid-range in Europe and
1 Ireland has the youngest population in Europe with one below the Eurozone average.

third under 25 years of age and almost half the
population under the age of 34.

Source: Facts about Ireland, Nov. 2018, IDA

f1relanddés population is f or AMeasurementof Third Level
million people to 5.75 million in 2040. Marine Education & Training in
Ireland

Source: OECD Education at a Glance, CSO Census 2016, ESRI/National
Planning Framework 2040
Il relandés third |

institutions offer a range of marine
and marineZelated undergraduate
and postgraduate courses.

Il relandbés educat thetap s

ten globally foré This would include the National The aggregate total turnover for the marine education and
Maritime College of Ireland in Cork. training sector in Ireland in the 20142015 period was

Quality of the University Education There were approximately 42 Z44 marine related courses (11.5 million.

Education System that meets the needs provided in the 20127 2015 period. The courses can be Source: Measuring Marine Education and Training in Ireland, Semru Report
classified as: Series, May 2016

of a competitive
economy 1 23% fully marine. o
ACI'T stands ready to swppo
and development phase, through the provision of
between universities 1 68% marine element (one marine module). bespoke maritime and shipping focused programmes

and companies 1 24 undergraduate courses. of training, education and research across the full

spectrum of business, financeand sci ence.

Knowledge transfer 1 9% partially marine (two or more marine modules).

9 20 postgraduate courses.

Source: WEF Global Competitiveness Report 2016-2017, IMD Dr. Barry O6Connor, President, Cork
Competitiveness Yearbook 2017
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A Fi nanci al Services Centre of EXxc

Building on the success of | ThelFSCi Key Facts & Figures The relationship between the maritime financial services sector

and a financial services cluster is essential in terms of
The ISSC has a role model in the IFSC and would also

. . accessing capital and new fin
compl ement it given some of 500+ firms Average Total Direct professionals are well-placed to serve the different requirements
the IFSC celebrates its 31st year as one of the world's salary of S OTNERIEOE  of this industry.
leading financial services centres. The IFSC is globally U6 0, 100 Fe\Ereteroeer:

recognised as a leading location for a range of internationally
traded financial services, including banking, asset financing,
fund management, corporate treasury management,

Ireland is home to:

Indigenous Firms from Accounts for

1 i i i bl A Source: PwWC
investment management, custody and administration and S ol ()Y 20+ cqu ntries 10% of multi- 80 _% of t_ h e wdimahcilo s ;0™ ™
specialised insurance operations. CUNSICHVV operating national SEVIEEs (EOn el

throughout employment in
The centre is host to half of the world's top 50 banks and Ireland Ireland 17 of the top 20 global banks Source: IDA

to half of the top 20 insurance companies. Merrill Lynch,

Sumitomo Bank, ABN Amro, Cltlbgnk, AlG, JP Morgan_ Contributes Contributes approximately
(Chase), Commerzbank, BNP Paribas and EMRO are just

some of the big-name operations that have chosen to locate 7.4%of Irish G 2 . ltdotime Irish EXChequer
in the area. A sophisticated support network, including GDP

shared services centres, software development, and legal and
accountancy companies, has also developed around the IFSC. Source: IFSC website

11 of the top 15 global insurers Source: IDA

~
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A gl obal | eader 1 n aircraft | easin

The move toward leasing Key Facts & Figures Specific Tax Benefits

Global trends in recent years have shown a decline in the
amount of bank lending to shipping industries. Bank portfolios 8 of the 60%+
to the shipping industry declined almost 10% in the year to top share of
31st December 2016. One of t 10 Global the global
global bank review of 2017 for the decline in bank exposures Aviation leasing
is the increase in new vessels being financed by way of

Lessors market

$111 Aircraft lessors can avail of a number of tax benefits, including:

Million flrelandds 12.5% corporate ta

Payroll 1 Significant double tax treaty network

related 1 8 year write-off period of capital spend for tax purposes

leasing. With the increasing prevalence of leasing within the ) taxes to compared with a 20-25 year economic life
shi finance sector Irel and RCECCNUNNNED) '
P - . ! . the Irish f More than 80% of Irelandbs d
sector ensures it is well positioned to service the leasing Ireland economy _ k _
needs of the shipping industry. (1) zero withholding tax on inbound lease rentals.

Source: PwC Asia Matters

A Global Leader in Aircraft Leasing

Source: IDA (1), PwC 2018 Taking Flight Report (2)
Ireland has a proven reputation as a centre of excellence in
the aircraft leasing business. Over the past 35 years,
Ireland has played a major role in the financing and leasing
of aircraft and aircraft engines to airlines globally. This
expertise is transferable to ship leasing and financing
transactions.
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0Ogy

A Global Technology Hub Key Facts & Figures For example:

Ireland has become the global technology hub of choice 1 Through extensive investment by the Irish government,

when it comes to attracting the strategic business activities of

ICT companies:

1 Ireland is the second largest exporter of computer and IT

services in the world.

8 of the top
10 Global
Software

Companies
are based in

9 of the top
10 US
Technology
Companies
are based in

4 of the top
5 IT Service
Companies

are based in
Ireland

Ireland has now recognised worldZ:lass expertise in areas

of software engineering (i.e. the LERO SFI Research

Centre) and data analytics (i.e. the INSIGHT SFI Research

Centre) i two underpinning areas for Marine4CT.

1 Another example, where Ireland has significant expertise, is
in the area of future networks and communications (i.e. the
CONNECT SFI Research Centre), which underpin the
6l nternet of Thingso6 and are
marine sensor networks.

Ireland

Ireland

9 Global leaders such as Intel, HP, IBM, Dell EMC,
Microsoft and Apple have long-established operations in
Ireland.

Source: IDA

i M i nisi 0 Technol Cluster i
1 They have been joined by newer leading-edge giants nMartntsingo Technology Ll 'ng

such as Google, Facebook, LinkedIin, Amazon, PayPal,
Mastercard, eBay and Twitter.

1 Ocean observation and sea bed mapping is a field where

Harnessing Our Ocean Wealth and the subsequent ) )
Ireland has an established research community.

Development Task Force report outlined a strategy to
Aimarini sed our existing ICT
opportunities in marine-related markets. This is directly
aligned with the recommendations in Enterprise 2025 in
relation to realising untapped potential of sectors that present
opportunity for growth.

1 A number of multi-national companies have also
established their innovation labs here in Ireland e.g.
DELL EMC, Mastercard, Citibank, etc.

Utilising its existing expertise in ICT, Ireland can place itself at
the forefront of marine technology.

Source: OOW Development Taskforce: Inputs to the DTF Report

9 Dublin is Europe's leading hub of innovative games
companies with Big Fish, EA, Havok, DemonWare,
PopCap, Zynga, Riot Games and Jolt all having a
significant presence here.

As highlighted in the National Marine Research & Innovation
Strategy 201712 02 1, Il rel andds existi
engineering provide a solid foundation for marine technology
markets in areas such as sensors, platforms, advanced
materials, subsea communications, robotics, computer vision,
simulation, observation, forecasting, informatics and

modelling. Clusters of activity and world-class infrastructure
have emerged through existing investments.

T The sector accounts for

from Ireland per annum.

mor

Source: Adapted from Enterprise Ireland

37 PwC | Corkds I nternational Shipping and Services Centre



01 Key Findings 02 ISsSC

03 The Opportunity

04 The Value Proposition

Appendices

03a Identifying the Opportunity

A n

Real i si Il relandds marine r

ng
Offshore Renewables is an emerging sector, which has seen
dramatic growth globally over the decade. Ireland possesses
one of the richest offshore wind and wave energy climates in
the world. Because of its location at the Atlantic edge of the
EU, Ireland has more offshore energy potential than most
other countries in Europe. The conditions are suitable for the
development of the full range of current offshore renewable
energy technologies.

The EU has set binding targets for Member States to

reduce greenhouse gas (GHG) emissions by 20% by 2020.
In addition, Ireland is committed to produce from renewable
sources at least 16% of all energy consumed by 2020.

As we look towards 2050, the EU ambition is to transition to
a low carbon economy, with a target to achieve GHG
emissions reduction of 80% - 95% below 1990 levels.

Of f shore renewabdriscalenief gyr el

meet its climate targets.

EU 2050

ambitio

20% cut in
GHG

16% National
consumption
from
renewable
energy

80 - 95% cut
in GHG
emissions
(from 1990
levels)

emissions
(from 1990
levels)
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of

Il relandds territorial waters
blue economy and offshore renewable energy sectors, which
would support our transition to a zero carbon economy.

The potential for commercialising ocean energy is huge.

The International Energy Agency estimates that by 2050
ocean energy could have 337 GW of installed capacity
globally, saving 1 billion tonnes of CO2 emissions and
generating 1.2 million direct jobs. In Europe alone, the
industry expects to install up to 100GW of projects by 2050,
providing around 10% of the
excellent location to trial and test this emerging technology
and to be at the forefront of innovation in this sector.

renewabl

04b Cor kés Val ue

e energy S

Ireland has developed a World Leading Research Centre in
Marine Renewables

The Marine Renewable Energy (MaREI) Research Centre is a
cluster of key university and industrial partners dedicated to
solving the scientific, technical and socioZconomic challenges
involved in harnessing Marine Renewable Energy (MRE).
MaRElI focuses on technological breakthroughs, delivered
through cuttingZdge science and engineering research, and
aims to secure Ireland® position as a global leader in Marine
Renewable Energy research.

iWwedbre buil di ng mawudtureeghatr e s
will support and promote the development of the

technol ogy we need to har

in an ideal position to become a leader in the
development of ocean energy technology.o

Marine Institute Ireland
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Ireland has invested in world
leading research centres with
significant expertise in the key
areas of technology that will
underpin new growth
opportunities and business
models in shipping, shipping
services and global supply
chains. A vast number of these
centres are either headquartered
in Cork or have significant
portions of their activity located in
Cork. A selection of these centres
are outlined opposite along with
the area of expertise. A number of
these have developed specific
activities in key areas of
relevance including maritime
technologies, offshore renewable
energy and fintech. All of these
centres are industry facing and
are partnering with a number of
Irish based global multi-national
companies.
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Internet of Things

=

IPIC- Irish Photonic Integration Centre

CONNECT SFI Research Centre - The Centre for Future Networks
and Communications

MCCI i Microelectronic Circuits Centre Ireland

Tyndall National Institute

CCAN i Collaborative Centre for Applied Nanotechnology
AMBER 1 Advanced Materials and Bioengineering Research
I Water Institute @DCU

1 INSIGHT SFI Research Centre for Data Analytics

1 Applied 10T technology gateway cluster

1 MaREI - Marine and Renewable Energy Ireland

9 Halpin (NMCI) i National Maritime College of Ireland

=

= =4 =4 =4

Data Analytics/Cyber Security

LERO SFI Research Centre

INSIGHT SFI Research Centre

CONNECT SFI Research Centre

MaREI

CeADAR - Centre for Applied Data Analytics
ICHEC - Irish Centre for High-End Computing
GR3C (Regtech)

=a =4 =4 -8 -8 -8 8

Key: Cork
Ireland

Shipping and Services Centre

research |

Odal relandbs Val

Smart Materials

i AMBER

9 ICOMP - Irish Composites Centre
1 Water Institute @DCU

T MaRElI

Artificial Intelligence

1 Applied IoT technology gateway
cluster

1 ADAPT Centre

1 LERO SFI Research Centre

9 INSIGHT SFI Research Centre

1 SFI Confirm

3-D Printing and Additive
Manufacturing

i CONFIRM SFI| Research Centre
T I-Form
1 AMBER

04b Cor ko6s

nfrastr r

Val ue

Blockchain

9 LERO SFI Research Centre

9 CONFIRM SFI Research Centre
9 ADAPT Centre

9 INSIGHT SFI Research Centre

Robotics and autonomy

1 MaREI

 CONFIRM SFI Research
Centre

1 LERO SFI Research Centre

Augmented Reality/
Virtual Reality

9 ADAPT Centre

1 CONFIRM SFI Research Centre

9 Applied IoT technology gateway
cluster

uc
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An attractive alternative location post -Brexit

Brexit offers Ireland opportunities as well as threats moving their European operations to another EU member
state. Ireland is viewed as a favoured destination for
The opportunities afforded by Brexit are often overlooked financial firms based in Britain that want to retain
due to the prevailing view that Brexit poses unprecedented fipassportingo rights, which
challenges to Irish businesses. It is true that Brexit brings the EU, along with cities such as Frankfurt and Paris.
uncertainty to the business environment and presents
uniquely significant and unprecedented challenges for 9 Similarly, whilst London has long been established as a
Ireland, given the extent of the inter-connectedness of our gl obal | eader in ship insur
people and economies. However, setting aside the leave the EU has caused insurers to look at how they
uncertainty that comes with Brexit, the opportunities for can best continue to serve
businesses in Ireland are becoming clearer: exit is complete.
1 Ireland is a fully committed member of the EU and the Many have already chosen Ireland
Eurozone, and businesses that operate here retain all
the benefits that come with membership of both. 1 In May 2017, JP Morgan Chase bought a landmark office
building in Dublin large enough for 1,000 staff, doubling its
1 Ireland remains an attractive place to do business. workforce in Ireland.
Membership of the EU and an English-speaking
workforce will continue to be important factors in 1 In July 2017, British firm Barclays decided to relocate to
attracting foreign direct investment post-Brexit. Dublin to preserve its access to the EU, setting up its
European Hub in the city centre. Bank of America Meryl
1 Traditionally, London has been the largest financial Lynch is also moving its EU headquarters from London to
services centre in the EU, with financial services firms Dublin post Brexit.
from across the globe establishing operations in the city.
However, the decision of the UK to leave the EU has | Many insurers have similarly chosen to move their
resulted in many of these foreign financial institutions operations to Dublin, including Beazley, Chaucer,
re-examining how their European business is structured. Standard Club and North P&I Club.

Unless the UK remains a member of the European
Economic Area (EEA) or negotiates a similar relationship  q According to the British Banking Authority, one-third of the

agreement, they will become UK6s financial services wor
legislation and financial service providers who are based to the 27 EU member states over the next few years.

in the UK will no Il onger be Giventhe attractiveness of Ireland for foreign direct
provide services across the EU. This is proving to be a investment, it is likely that a growing number of firms will
key factor driving foreign financial institutions to look at choose to relocate here.
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