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In light of the recent flurry of activity in the European offshore wind market over
the past few years. It is quite apparent the market has reached a new level of
maturity. Indeed, we even saw the first successful zero bids at the end of 2017.

Europe’s maturity has been evidence of the progress made by offshore wind.
Leaving many asking what steps need to be taken to the hit the estimated 230
GWs needed to meet the Paris targets on decarbonisation of the energy system?

Well the answer is simple; more offshore wind farms need to be put into the
water. Where these projects will be developed is still undetermined but it seems
likely the UK, German and Dutch markets will continue to be the focal points of
development in Europe.

However, the success of these markets has paved the way for new frontiers to
open up in Europe. Countries such as Poland and Ireland are gearing up to adopt
offshore wind as prices have been driven down to a competitive level.

Offshore wind is not only being embraced by European players, but increasingly
other nations are opening their shores for business. Indicating we are witnessing
the beginning of a global energy trend.

Amongst the ambiguity of which shores offshore wind will expand to, this white
paper aims to cover the latest development opportunities in Europe and beyond.
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Major contributors to our Offshore Wind Europe 2018 program are
experienced Offshore Wind Project Owners, Developers, Operators, EPCs,
Specialist Contractors and other R&D thought leaders.

Develop and Operate at Your Full Potential
Expand your portfolio and optimise projects in a mature market

Join over 500 senior Offshore Wind executives at the world's largest commercial
summit.
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Introduction

Offshore wind is one of the fastest-growing sources of renewable energy the world
has ever seen. The first-ever wind farm was built in 19917, and at the end of last year
the industry boasted 18.8 gigawatts of installed capacity around the world.? Of all
this capacity, though, 92% is spread across just five markets. Among these, the top
three, UK, Germany and China, made up 80% of all the capacity worldwide at the end
of 20172 Only 17 countries in the world had installed offshore wind by then.

The fact that almost 130 other nations have a coastline indicates just how much
room there is for expansion in the industry. This is the vista opening up to Europe’s
offshore wind giants in the run up to New Energy Update’s Offshore Wind Europe
2018 conference on November 27 and 28 in London, UK. As a prelude to the event,
this paper looks in detail at offshore wind’s global opportunities.

Offshore wind'’s evolution so far

As noted above, the development of offshore wind to date has been dominated
by just a handful of markets. Denmark’s DONG Energy (now renamed @rsted) was
the industry’s first pioneer* and Denmark remained Europe’s leading offshore wind
market for most of the 1990s, until it was overtaken by the Netherlands in 1996.

Offshore wind really only started to pick up from 2000 onwards, when the UK entered
the fray and Danish projects breached the 100 MW mark.
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Growth potential in mature markets

This maturity does not mean there cannot be further growth, however. The European
wind industry body WindEurope predicts that between now and 2030 the UK could
add between around 11 GW and 23 GW more of offshore wind, with about 15.7 GW
being the most likely guess.

Germany, meanwhile, could see an extra 9 GW to 13 GW of capacity additions up
until 2030. The Netherlands might account for another 3.4 GW to 17.4 GW of capacity.
WindEurope believes these three markets will account for the bulk of future offshore
wind growth in Europe, set to add a combined 35.7 GW of capacity under the
association’s central 2030 forecast.

Offshore wind power cumulative capacity to 2030
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European offshore wind cumulative capacity to 2030. Source: WindEurope.

The Danish offshore wind market will also continue to grow, albeit constrained by the
smaller power demand of the country. WindEurope’s central scenario sees Denmark
increasing its capacity by around 3 GW over today’s level. This continued growth in
Deve'°p and OP.erate at mature markets is good news for the two original equipment manufacturers (OEMs)
Your Full Potential: that dominated the offshore market in 2017.

« Offshore Wind Europe 2018 returns Siemens Gamesa Renewable Energy, which MAKE Consulting says had 43% of the
on 27th — 28th November! market in 2017, and MHI Vestas, which had a further 19%,’ are both European vendors
« NEW agenda focus: Case studies, that will doubtless continue to benefit from these pipelines.
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projects in a mature market. Alongside these established markets, though, “there is growth projected in Poland
- 50+ Speakers (75% NEW) and Ireland and especially in France,’says Andrew Canning, press and communications
manager at WindEurope. “We also see the emergence of the likes of Sweden and
Estonia on the offshore map.”

« 500+ Global Wind Executive
Attendees. ..

The emergence of many of these markets is driven by factors including a growing
» European Offshore Wind Leaders awareness of the maturity of offshore wind technology, decreasing opportunities for

Private Dinner onshore project development and continuing pressure to decarbonise the grid. In
And much more! Ireland, for example, Stephen Wheeler, managing director at SSE Ireland, earlier this
year told a Committee on Communications, Climate Action and Environment that
offshore wind could play a key role in helping the country meet its energy targets for
Check it out here 2020.
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“Onshore technologies have served us extremely well to date, but we must be realistic
that social acceptance to onshore energy developments is challenging, and greater
grid and planning constraints are now in place,” he says. “Offshore wind energy can
deliver large volumes of renewable electricity in the short term and also set us on the
right trajectory for more ambitious 2030 targets.”

Other markets worldwide

Outside of Europe, the undisputedly leading market for offshore wind is China. By
2020, the country aims to have 5 GW of capacity connected to the grid, plus another
10 GW under construction.® However, the Chinese market largely remains a closed
book for foreign OEMs. MAKE figures show the market is dominated by a single
Chinese player, SEwind, which devoted 53% of its annual capacity to offshore wind
in 2017/

It's a different story in Taiwan, though. The nation allocated 3.8 GW of capacity in
May, beating analyst expectations, and is relying on European vendors because of
trade embargos with China and a lack of home-grown OEMs. As a result, in the May
allocation was dominated by “leading offshore vendors like @rsted, CIP [Copenhagen
Infrastructure Partners], and some Taiwanese companies teaming up with them," says
Robert Liew, MAKE's senior analyst for Asia Pacific.

This is also the case with the US, which after a long gestation is now finally seeing
significant levels of bid activity. Eastern states currently tendering offshore contracts
are keen to develop local manufacturing capacity. But in the early stages, at least, “I
really don't see any difference in the turbine manufacturers in the US versus Europe,’
says Chris Wissemann, managing director of Chicago-based New Power Ventures.

Outlook and conclusions

Compared to onshore wind, where major European markets such as Germany and the
UK are seeing faltering government support, the outlook for offshore remains rosy.
European OEMs and supply chain players look set to enjoy continued strong growth
in major markets, along with growing demand from newer markets such as France
and Poland.

In addition to this, OEMs and suppliers can also expect to see an increasing number
of calls from emerging markets on other continents. For the near future this demand
Deve|°p and Operate at will likely be focused around Southeast Asia and the US East Coast, with Taiwan

Your Full Potential: representing the most immediate growth opportunity.

- Offshore Wind Europe 2018 returns in nations such as Japan or South Korea, although these markets could prove tough
on 27th - 28th November! to crack owing to the presence of established industrial concerns. And this is before
« NEW agenda focus: Case studies, floating foundations open up almost any shoreline to offshore wind development.
workshops and cutting edge
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In time, European vendors could also play a role in the development of offshore wind
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Next Steps

This article has been produced in association with the Offshore Wind Europe 2018
conference & exhibition on 27-28 November.

Visit the full event website here now

For details on the event, contact organiser For promoting your company, technology
Ben Stephenson at or services, you should consider Sponsorship and/or
ben@newenergypdate.com Exhibition opportunities. Contact Andre Elkana at
+44 (0) 207 375 7586 (Global) andre@newenergyupdate.com

+44 (0) 207 375 7231 (Global)

Develop and Operate at Your Full Potential

Expand your portfolio and optimise projects in a mature market

Join over 500 senior Offshore Wind executives at the world’s largest commercial Offshore Wind summit

Why you should attend Offshore Wind Europe:

J Secure finance and ensure your project’s profitability: Make the business case to secure funding and meet investor
requirements; Discover the latest grant and depth mechanisms that will enable you to truly monetize your projects

J Stay Ahead of the Zero Subsidy Curve: Engage with pioneering offshore wind leaders to learn how they are making the
transition from CFDs to PPAs and how you can apply this to your business model.

V Scaling Up and Next Generation Operation and Maintenance: Understand how the next generation of 1T0MW+
turbines are set to impact the supply chain; enabling you to insulate yourself against risk and yield greater results.
New Frontiers and Market Opportunities: Keep up with the latest market opportunities in Europe and beyond. Plan to
diversify your portfolio and position your business for maximised revenue generation.

V Automating Offshore Wind: Discover which automated technologies are set to revolutionise the industry; and how
these will help reduce expenditure in costly areas such as installation, logistics and Operations and Maintenance.
The Data Revolution: Harness the full potential of your assets by exploiting data silos. Understand how new software
feeds back into optimised performance and profits.

V Investing in Floating Wind: Learn why you should expand your portfolio into the floating offshore wind industry. Hear
where floating wind becomes business essential and unlock wind power’s full potential.
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“The most important thing “This is the best event “We invest in events like this “The organisation was

for me is the possibility of I have attended in years. because they lower our cost exceptional with a number
networking with existing Great organisation, of customer engagement of speakers of first level, and
and potential customers. location and venue. Top and sales. At Wind Energy all topics were treated openly
This event fulfilled my calibre attendees and Update we met and discussed and actively discussed. Really
expectations completely. content” common points of view with worth participating.”

Great event!” Fred.Olsen three potential clients and are Javier Torrijos

MD and CEO Windcarrier now engaged with all three.” E.ON Climate & Renewables
Danish Window Power Academy Chief Digital Officer

Sentient Science

Companies who attended in 2017:

ABN AMRO Bank N.V « ACS Servicios, Comunicaciones y EnergAa - Amsterdam Capital Partners B.V. - Aon Risk Solutions - BELENERGIA - Bibby Marine Survey Services Ltd - Bladt Industries
- Bloomberg - BVG Associates - Carbon Trust - Cobra EnergAa - Comantur SL - COWI UK - E.ON Climate & Renewables GmbH - EDP Renewables - Electrabel GDF Suez - Enbridge Gas
Distribution & Power - EnBW AG - EnBW Energie Baden-WA'rttemberg AG - ENGIE - ENGIE E&P - Eoliennes en Mer - Esvagt - Eversheds Sutherland - Gemini Wind Park - Global Infrastructure

Management LLP - Green Giraffe Energy Bankers « IDEOL Offshore - International Marine and Dredging Consultants « John Laing Investments - kothes GmbH « MAKE « MUFG « N.V.Nuon
Energy - Natixis « Natural Power « Northland Power « NRSI - Ofgem - OMC BV - OutSmart Netherlands BV - Romax Technology - Sabik Offshore GmbH - Saipem « Scottish Power Renewables
« Senvion - States of Guernsey - Statoil « Suez-Tractabel « Trinity House « Van Oord Offshore Wind Projects - Vattenfall Europe Windkraft GmbH - Vattenfall Windpower Ltd « Veja Mate
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