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 Less than 200 kilometres off the coast of Nova Scotia   
lies the fabled Sable Island, known to generations of 

seafarers as the Graveyard of the Atlantic, a testament to 

the countless ships that foundered on its shallow, sandy 

reefs. Famous for its unique herd of feral horses that have 

survived the island’s harsh conditions for more than 250 

years, this slender crescent of sand is the only promontory 

on Sable Island Bank, a vast undersea plateau. Here, the 

North Atlantic winds blow with a strength and consistency 

that could in future make these shallow waters famous 

for something else: renewable energy. Indeed, the Sable 

Island Bank is among the world’s best locations for wind 

energy generation. It and several other similarly endowed 

areas off the coast of Atlantic Canada hold the potential to 

place the region among the leading global hubs of offshore 

wind-powered energy development. 

The world’s energy system — the motive power of human 

civilization — is in the early stages of transformation from a 

dependence on fossil fuels to forms of energy that do not 

emit climate-changing greenhouse gases. This revolution 

creates a once-in-a-lifetime opportunity for Atlantic Canada 

to recover an economic vitality comparable to the Age of 

Sail — fittingly built again on the power of wind at sea.

INTRODUCTION
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If Canada is to meet its goal to eliminate net greenhouse 

gas emissions by 2050, the Canada Energy Regulator 

estimates wind power will have to provide about 30 percent 

of total electricity supply, compared to less than six percent 

in 2021.1 Given that the country’s overall capacity needs to 

more than double, this entails a staggering 10-fold increase 

in wind generation in fewer than three decades. Much of 

that will come from onshore wind farms, but such facilities 

will inevitably come into conflict with other land uses. Enter 

offshore wind.

Despite having among the world’s longest and windiest 

coastlines, Canada does not yet have a single turbine either 

operating or under construction in its offshore waters. Nearly 

30 countries are ahead of us. The North Sea alone, bordered 

by seven European countries, is home to thousands of tur-

bines with a combined capacity of 30 gigawatts (GW) of 

offshore wind power, with almost five times that capacity 

targeted by 20302 [see Box 1 for terminology]. The rapid 

expansion of offshore wind energy in places such as the U.K., 

Europe and China illustrates the historic opportunity available 

to Atlantic Canada.

How big might this be? Consider that the Sable Island Bank 

alone could accommodate at least 1,000 offshore turbines, 

each with 15-megawatt (MW) capacity. That adds up to 

approximately 70,000 gigawatt hours (GWh) of clean, renew-

able electricity every year. It is enough to supply 6.5 million 

average Canadian homes or almost twice the total electricity 

currently consumed in Atlantic Canada annually. And Sable 

Island Bank is only one of several potential sites in the region. 

Offshore wind could be for Atlantic Canada what oil was to 

Texas or hydro power to Quebec. We are talking here not of 

something incremental, but monumental. 

Offshore wind 
could be for 
Atlantic Canada 
what oil was to 
Texas or hydro 
power to Quebec. 
We are talking here 
not of something 
incremental, but 
monumental

https://www.cer-rec.gc.ca/en/data-analysis/canada-energy-future/2023/
https://www.energy.gov/sites/default/files/2023-08/offshore-wind-market-report-2023-edition-summary.pdf
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The federal-provincial Clean Power Roadmap for Atlantic 

Canada has already recognized the opportunities for both 

onshore and offshore wind power.3 Nova Scotia’s provincial 

government, for example, has set a target to license five GW 

of offshore generation capacity by 2030 and at least one 

developer has already come forward with an offshore pro-

posal.4,5 Others have proposed several onshore wind projects 

that would produce “green” hydrogen via electrolysis of 

water, primarily for export to Europe.6 But while such projects 

will help create a wind energy ecosystem of infrastructure, 

skills and other capabilities, green hydrogen is just one piece 

on a chessboard of clean energy possibilities.

A much bolder vision is there for the taking. The massive 

development of wind energy off Atlantic Canada’s coast can 

play a major role in fulfilling the national decarbonization 

objective while laying the foundation for durable economic 

development that the region has been seeking for generations. 

Beyond securing clean electricity supplies for Atlantic Canadi-

ans, the benefits to the region would come in three ways:

 • the supply chain activities created to put in place and maintain a 
multi-billion-dollar, decades-long investment program in offshore wind 
generation, which will create business opportunities and jobs throughout 
the region and beyond;

 • a new stream of earnings from the sale of electricity to other parts of 
Canada and potentially to the United States; and

 • investments from a variety of industries looking for stable jurisdictions 
with world-class sources of clean, renewable energy. 

An historic turning point like this does not come without chal-

lenges. While Atlantic wind may be available in abundance, 

its development and integration into the North American grid 

will require vast amounts of capital from sources that have 

While Atlantic 
wind may be 
available in 
abundance, its 
development 
and integration 
into the North 
American grid 
will require vast 
amounts of capital 
from sources that 
have many urgent 
and competing 
opportunities 
worldwide

https://natural-resources.canada.ca/energy/electricity-infrastructure/electricity-infrastructure-publications/clean-power-roadmap-for-atlantic-canada/24190
https://novascotia.ca/offshore-wind/docs/offshore-wind-roadmap.pdf
https://www.cbc.ca/news/canada/nova-scotia/offshore-wind-farm-unveiled-halifax-1.6945106
https://atlanticbusinessmagazine.ca/article/atlantic-canada-wind-hydrogen-and-the-folks-working-to-realize-the-potential/
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many urgent and competing opportunities worldwide. And 

although a vast ocean area is potentially available for siting 

wind facilities, there are environmental considerations and 

existing uses such as fisheries and shipping that will need to 

be safeguarded. Experience elsewhere suggests they can be. 

Canada is starting from behind. Until recently, our rich endow-

ment of fossil fuels and hydro power reduced the incentive 

to seek alternatives. Now, with few sites for major new hydro 

generation and a commitment to decarbonize, Canada’s 

energy development priorities have changed dramatically. 

Fortunately, the global race to develop offshore wind energy 

has only just begun, and there are benefits in being an early 

follower — lessons learned, innovations to adopt, economies 

of scale to capture and negative impacts to avoid. But a 

greater sense of urgency is needed. The global climate clock 

is ticking. The energy transformation is gaining momentum 

and long-term contracts for essential inputs are getting 

signed. A year’s delay today can translate to many years delay 

for project delivery. Canada’s sclerotic regulatory and permit-

ting processes are not compatible with the urgency of both 

the challenge and the opportunity. As the fight to halt climate 

change becomes more pressing, Canada needs to turn its 

inexhaustible wind resource into infinitely renewable electric-

ity. That will require a new level of ambition, even audacity.

This paper builds on extensive work already underway and 

outlines a vision for offshore wind energy as a genuinely 

transformative undertaking — a true game changer — in 

enabling a prosperous future for Atlantic Canadians. While it is 

beyond the scope of a single paper to assess and recommend 

detailed policy requirements, it does provide an overview of 

wind power’s prominent role in the global energy transforma-

tion and lays out the special opportunity for Atlantic Canada. 

Canada needs 
to turn its 
inexhaustible 
wind resource 
into infinitely 
renewable 
electricity.  
That will require 
a new level of 
ambition, even 
audacity
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The final section addresses the potential market for Atlantic 

Canada’s offshore wind energy, its cost competitiveness, 

what’s required to develop a regional supply chain to support 

offshore wind at large scale, and the need for a supportive 

policy and regulatory environment.

This is our contribution to the much bolder clean energy 

vision that beckons.

 Energy facts and figures can be confusing, in part  
 because they’re expressed in a variety of measurement    
 units  — megawatts, gigawatt hours, petajoules, Btus 

(British thermal units), barrels of oil equivalent, etc. When 

the topic is electricity, power (i.e., energy generated per 

unit of time) is expressed in various multiples of a watt 

— kilowatt (kW), megawatt (MW), gigawatt (GW) and 

terawatt (TW) — signifying successive multiples of 1,000. 

Energy is expressed in units of power multiplied by a unit 

of time — e.g., kilowatt hour (kWh), which is the amount 

of electrical energy produced by a one-kilowatt source 

operating for one hour. 

At the level of national electrical systems, power is usu-

ally expressed in gigawatts (GW) or terawatts (TW), and 

total energy generated, or consumed, in gigawatt hours 

(GWh) or terawatt hours (TWh) per year. For example, 

global electrical energy generation in 2020 was 26,780 

ELECTRICAL ENERGY  
BY THE NUMBERSB

O
X

 1
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TWh, whereas Canada generated about 630 TWh — only 2.4 

percent of the global total. But Canadians are big electricity 

users, consuming almost five times the world average per 

capita. The average Canadian household uses about 11 mega-

watt hours (MWh) of electricity annually, varying widely from 

17.7 in Quebec to 6.8 in Alberta.7

The various sources of electricity generation — hydro, 

nuclear, natural gas, coal, wind, solar, geothermal, etc. — 

do not operate at their full power capacity for every one 

of the 8,760 hours in a year; all are intermittent to varying 

degrees.  An important characteristic is therefore the  
 “capacity factor,” which is the ratio of the actual amount  
 of energy generated in a typical year to the amount that  
 would have been generated if the source operated at its  
 full rated power capacity for the entire year.  For exam-

ple, offshore wind turbines typically have annual capacity 

factors ranging from 0.45 to 0.55 and even higher in winter. 

A 15 MW turbine with a capacity factor of, say, 0.52 would 

be expected to generate about 68,330 MWh of energy in 

a year (15 x 0.52 x 8,760). Nuclear plants have capacity 

factors of about 0.9; solar panels typically in the range 

of 0.15 to 0.2 (in Canada); large hydro generation about 

0.7; onshore wind turbines about 0.3 to 0.4. The average 

capacity factor of Canada’s entire electrical system of 150 

GW is approximately 0.48. So, in addition to knowing the 

rated power capacity of a given generating facility (typi-

cally in MW or GW), one also needs to know its capacity 

factor to estimate the actual energy that can be gener-

ated in a year.

?

https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=2510006001
https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=2510006001
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The global clean energy transformation  
 now underway will be the greatest  
 undertaking in human history.  It is 

critical to preserving a livable climate and 

clean air to breathe. It’s also being driven 

by technological developments that, in 

many places, have already made clean 

renewable energy more cost efficient than 

fossil fuels.8 The combination of environ-

mental and economic imperatives makes 

the transformation unstoppable. Only the 

precise timeframe is still in question. 

Electricity will dominate the new 

energy system, eventually replacing 

fossil fuels in transportation, industrial 

THE ROLE OF  
WIND IN THE GLOBAL  
ENERGY TRANSFORMATION

processes and the heating and cooling 

of buildings. Electricity has unparalleled 

advantages in terms of versatile and 

efficient use, instantaneous transmission 

and an ability to be generated cleanly 

and renewably. The world will therefore 

be producing vastly more electricity as 

fossil fuels are replaced and as econo-

mies worldwide continue to grow.   

The International Energy Agency (IEA), 

regarded as the preeminent authority 

on global energy developments, has 

projected a pathway by which the 

world energy system would emit no 

net greenhouse gases by 2050.9 The 

https://ourworldindata.org/cheap-renewables-growth
https://iea.blob.core.windows.net/assets/d0ba63c5-9d93-4457-be03-da0f1405a5dd/NetZeroRoadmap_AGlobalPathwaytoKeepthe1.5CGoalinReach-2023Update.pdf
https://iea.blob.core.windows.net/assets/d0ba63c5-9d93-4457-be03-da0f1405a5dd/NetZeroRoadmap_AGlobalPathwaytoKeepthe1.5CGoalinReach-2023Update.pdf
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Net Zero scenario projects that global 

electricity generation in 2050 will be 

about 2.6 times the 29,000 TWh the 

world generated in 2022. Wind gener-

ation (onshore and offshore combined) 

in this scenario would grow 11 times 

from seven percent of world electric-

ity generation in 2022 to 31 percent 

by 2050 (from six percent in 2020). 

Whether or not this latest IEA projec-

tion is precisely borne out, it’s the best 

available picture of where the world is 

headed and provides a credible basis 

for long-term strategic planning.

Denmark pioneered offshore wind 

energy in the 1990s, beginning with 

very small projects. For countries 

bordering the North Sea, the impetus 

to decarbonize energy production — in 

the face of limited available land area for 

solar and wind facilities — led to very 

rapid expansion offshore after 2010. The 

shallow waters and windy conditions of 

the North Sea proved ideal. 

As of 2022, global offshore wind gen-

eration capacity totaled just under 60 

GW, or about seven percent of total 
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China

■ China

■ United Kingdom 

■ Other Europe 

■ United States

■ Taiwan

■ Germany

■ Denmark

■ Netherlands

■ South Korea

■ Other Asia

■ Oceania

■ Vietnam

■ Belgium

■ Other Americas

United 
States

182,156 MW has been  
announced through 2028.

SOURCE: Offshore Wind Market 
Report: 2023 Edition (page 76)

https://cnee.colostate.edu/wp-content/uploads/2023/07/CELA-July-2023_-Offshore-Wind.pdf
https://cnee.colostate.edu/wp-content/uploads/2023/07/CELA-July-2023_-Offshore-Wind.pdf
https://www.energy.gov/sites/default/files/2023-09/doe-offshore-wind-market-report-2023-edition.pdf
https://www.energy.gov/sites/default/files/2023-09/doe-offshore-wind-market-report-2023-edition.pdf
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wind power capacity.10 China, despite its 

massive greenhouse gas emissions, is by 

far the world leader, having installed 45 

percent of global offshore capacity. The 

U.K. is next at 23 percent. Based on pro-

jected delivery dates, offshore capacity 

is slated to triple to 182 GW by 2028, 

with more than twice this amount in the 

development pipeline. This is a strong 

indicator of solid momentum, despite 

recent cost inflation that has led devel-

opers to pull back from some projects.11 

Globally, offshore wind construction 

is projected to climb to about 45 GW 

annually by 2030.12 The U.S., for exam-

ple, has an ambitious plan to develop 

30 GW of offshore wind power between 

now and 2030, much of it in the Gulf 

of Maine and off the coast from Massa-

chusetts to New Jersey — although the 

recent cost uncertainty means the 2030 

target is likely to slip.13

The U.S. target pales in comparison with 

Western Europe’s ambition, laid out in 

the 2023 Ostend Declaration and signed 

by nine countries bordering on and adja-

cent to the North Sea.14 In part it states:

“We will jointly develop The North Seas 
as a Green Power Plant of Europe, an 
offshore renewable energy system con-
necting our countries with a particular 
focus on joint hybrid/multi-purpose 

and cross-border offshore projects 
and hubs, offshore wind and renew-
able hydrogen at massive scale … We 
encourage all relevant institutions to 
address all bottlenecks and barriers 
arising from permitting procedures, in 
order to speed up the green transition 
… We aim to more than double our 
2030-capacity of offshore wind to at 
least 300 GW by 2050.”

The scale of international development 

demonstrates that offshore wind tech-

nology is reliable and commercially 

viable. In fact, wind accounted for 27 

percent of the U.K.’s electricity usage 

in 2022, split about evenly between 

onshore and offshore, though offshore 

is growing much faster.  International 

experience also suggests the impact 

of offshore wind development on the 

environment and on potentially com-

peting marine activities such as fishing 

and shipping can be managed accept-

ably. Indeed, offshore wind is arguably 

the least disruptive way to power the 

energy transformation. As international 

installation expands, the combination of 

scale economies, operating experience, 

ramped-up supply chains and contin-

ued technological improvement will 

push costs down and investor confi-

dence up. Atlantic Canada can ride this 

global wave.

https://www.bloomberg.com/opinion/articles/2023-08-01/offshore-wind-industry-is-caught-in-a-financial-hurricane
https://maritime-executive.com/article/china-now-has-nearly-half-of-the-world-s-offshore-wind-capacity
https://www.energy.gov/eere/articles/national-offshore-wind-research-and-development-consortium-announces-us-offshore-wind
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1154445/ostend-leaders-declaration.pdf
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 Earlier this year, the Canada Energy  
 Regulator (CER)  published two sce-

narios setting out paths consistent with 

Net Zero greenhouse gas emissions by 

2050.15 These draw on the IEA’s Net Zero 

scenario for global context but include 

much greater detail for Canada, including 

at the provincial level. The CER projects 

that electricity generation will more than 

double between 2021 and 2050. Deliver-

ing this projection will be, in the words of 

the Public Policy Forum, the “Project of 

the Century” for Canada.16 

In the CER Net Zero scenarios, at least 

half of the net increase in annual elec-

tricity generation between 2021 and 

2050 will be supplied by wind [see chart 

below]. Total Canadian electricity gener-

ation is projected to be 667 TWh greater 

in 2050 than in 2021, while wind-gen-

erated energy will be 334 TWh greater 

— an increase to 370 TWh from 36 TWh 

in less than 30 years. The sheer scale 

of wind energy that Canada will require 

raises the question as to its sources. 

There is good potential for onshore 

development in many parts of the coun-

try, including Atlantic Canada, but there 

is often local resistance to large wind 

farm siting related to land use conflict 

and to esthetic, environmental and even 

health concerns.17 Such opposition will 

almost certainly increase as the scale of 

implementation accelerates. 

At the very least, NIMBYism that even 

extends to the reluctance of some 

THE  
OFFSHORE  
WIND 
OPPORTUNITY  
FOR ATLANTIC 
CANADA

https://www.cer-rec.gc.ca/en/data-analysis/canada-energy-future/2023/index.html
https://www.cer-rec.gc.ca/en/data-analysis/canada-energy-future/2023/index.html
https://ppforum.ca/publications/net-zero-electricity-canada-capacity/
https://ppforum.ca/publications/net-zero-electricity-canada-capacity/
https://www.wind-watch.org/news/2021/01/15/ontario-town-reignites-opposition-to-wind-farm-after-court-overturns-cancellation/
https://www.theenergymix.com/2023/08/03/alberta-slaps-6-month-moratorium-on-solar-and-wind-puts-booming-industry-at-risk/
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provincial governments will delay build-

out and discourage investment.18 While 

unfortunate for Canada’s emissions 

objectives, this creates a major opportu-

nity to develop offshore wind in Atlantic 

Canada in an amount far beyond the 

anticipated power generation needs of 

the region, which the CER projects will 

increase by 60 percent to 100 TWh by 

2050 (from 62 TWh in 2021).19

The transformative opportunity is to 

supply offshore wind power to North 

American grids, and not only for green 

hydrogen production, which to date has 

been promoted as the primary use in 

Atlantic Canada.20,21 The specific factors 

that justify this kind of game-changing 

vision are as follows:

THE RESOURCE 
POTENTIAL

Estimates of the technical potential for 

offshore wind development in Canada 

suggest a virtually unlimited amount 

when all coasts and the Great Lakes 

are included — for example, one recent 

study estimated 20,000 TWh per year 

could be theoretically possible, about 

30 times Canada’s current generation 

of electricity.22 The commercial poten-

tial would be far less than theoretical 

estimates, but there are nevertheless 

several areas off the Atlantic coast, 

including the Gulf of St. Lawrence, that 

provide some of the world’s best wind 

conditions and could support very large 

energy generation facilities.

SOURCE: Canada’s Energy 
Future 2023: Energy Supply and 

Demand Projections to 2050

https://www.theenergymix.com/2023/08/03/alberta-slaps-6-month-moratorium-on-solar-and-wind-puts-booming-industry-at-risk/
https://www.weforum.org/agenda/2021/06/4-technologies-accelerating-green-hydrogen-revolution/
https://www.weforum.org/agenda/2021/06/4-technologies-accelerating-green-hydrogen-revolution/
https://novascotia.ca/news/release/?id=20220920003
https://www.sciencedirect.com/science/article/abs/pii/S0360544221016704
https://www.sciencedirect.com/science/article/abs/pii/S0360544221016704
https://www.cer-rec.gc.ca/en/data-analysis/canada-energy-future/2023/
https://www.cer-rec.gc.ca/en/data-analysis/canada-energy-future/2023/
https://www.cer-rec.gc.ca/en/data-analysis/canada-energy-future/2023/
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Initially, the most promising areas 

— taking into account speed and con-

sistency of wind, water depth, marine 

environmental conditions and potential 

impact on other uses and ecosystems 

— appear to be on the Scotian Shelf and 

specifically the Sable Island Bank and 

Middle Bank [see Box 2].23 These are two 

large, ice-free areas with water depths 

of less than 60 metres that would allow 

turbines to be fixed on the seabed. 

They are significantly further from shore 

than most current installations, which 

are typically 10 to 50 km out. But while 

distance increases cost, the far offshore 

location has the important benefits of 

providing higher and more consistent 

wind speeds and less likelihood of inter-

fering with other marine activity or facing 

NIMBY resistance.24

These two areas, among others, were 

identified in a recent study for Net-

Zero Atlantic by the Danish consulting 

The following example provides a sense of what might be possible with a 

major development of offshore wind on Canada’s east coast. 

For purposes of illustration, assume several offshore installations with total 

“nameplate capacity” of 15,000 MW (15 GW). (It is estimated, for example, 

that  the Sable Island Bank could support wind installations totalling 
at least 15 GW in an area of more than 8,000 km2  where water depth of 

less than 60 metres would permit installation of turbines anchored on the 

ocean floor.) The ultimate potential of Atlantic Canada’s coast would be 

much greater than 15 GW, but the extent of eventual development would 

depend on economic and regulatory factors. Full development would take 

place over several decades.  

Averaged over a year, an offshore wind farm would have a capacity factor 

OFFSHORE WIND ENERGY POTENTIAL 
A Hypothetical ExampleB

O
X

 2
 

https://www.dfo-mpo.gc.ca/oceans/publications/scotian-atlas-ecossais/index-eng.html
https://netzeroatlantic.ca/sites/default/files/2023-04/Value%20Mapping%20Nova%20Scotia%20Offshore%20Wind%20Resources.pdf
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ranging from 0.50 to more than 0.55, so the total energy generated would 

likely be greater than half the maximum rated capacity. Assuming use of 

individual turbines with nameplate capacity of 15 MW (the scale now being 

promised by manufacturers in Europe and China), the installations would 

contain 1,000 turbines and would cover a total surface area of 3,500-4,000 

km2. Currently, the world’s largest offshore wind farm (Hollandse Kust Zuid) 

has a capacity of 1.5 GW generated by 139 turbines, each with a capacity of 

just under 11 MW.25

The total annual electrical energy generated by 15 GW of installed capacity 

would be approximately 70,000 GWh — almost double the total currently con-

sumed in the Atlantic provinces, and more than 10 percent of all the electricity 

currently generated in Canada. An installation of this magnitude would thus 

depend on an export market for the power that was surplus to regional needs.
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firm AEGIR.26, 27 That investigation 

was limited to areas adjacent to Nova 

Scotia; other similar studies should be 

undertaken to identify potential sites 

throughout the Atlantic coast and in 

the Gulf of St. Lawrence. Although the 

gulf and more northerly areas are sub-

ject to sea ice and the icing of turbine 

blades, experience in Finland suggests 

these challenges can be overcome at a 

cost that, depending on other factors, 

can still be commercially viable.28

As floating turbine platforms, which are 

anchored to the seabed by cables, are 

further developed and their projected 

cost comes down, shallow water for 

planting turbines would no longer be a 

requirement.29, 30 A vastly larger coastal 

area would thus open for potential 

development, limited only by market 

demand and cost competitiveness.

THE BENEFITS  
OF OFFSHORE WIND  
AS AN ENERGY  
SOURCE
 Among the reasons why offshore  
 wind is such an attractive energy source   
is that it’s extremely clean, with a typical 

life-cycle greenhouse gas footprint 

of about 10 grams of CO2 per kWh of 

electricity generated.31 That means a 

one-GW facility — which is sufficient to 

supply power to almost one-third of the 

households in Atlantic Canada — would 

generate, on full life-cycle accounting, 

approximately 45 tonnes of CO2 annually 

or about the same as 10 gasoline-pow-

ered cars.32 No significant energy source 

is more climate friendly. 

A further key benefit of offshore wind 

is that it is stronger and more reliable 

than typical terrestrial sources and far 

less intermittent than solar. And it’s 

strongest in the colder months, when 

demand in Canada is greatest, and is 

thus complementary to solar generation. 

The effect of variable wind speed on 

electricity production can be offset 

with battery storage, and curtailment 

losses could be minimized by enabling 

an offshore wind farm to use power, 

when surplus, to produce hydrogen.33,34 

Among intermittent sources of elec-

tricity, offshore wind is among the 

most economically accommodated by 

the grid. Indeed offshore wind from 

Atlantic Canada could help balance out 

variation in the output of intermittent 

energy sources in Canada by averaging 

electricity supply over a much broader 

geographic area than the region alone.

No energy source is entirely free of 

impact on its surrounding environment, 

https://www.aegirinsights.com
https://maritime-executive.com/article/finland-provides-grant-to-develop-wind-farm-in-freezing-sea-conditions
https://www.wired.com/story/floating-wind-turbines/
https://www.energy.gov/sites/default/files/2022-09/floating-offshore-wind-shot-fact-sheet.pdf
https://www.energy.gov/sites/default/files/2022-09/floating-offshore-wind-shot-fact-sheet.pdf
https://www.nrel.gov/analysis/life-cycle-assessment.html
https://www.epa.gov/greenvehicles/greenhouse-gas-emissions-typical-passenger-vehicle
https://www.epa.gov/greenvehicles/greenhouse-gas-emissions-typical-passenger-vehicle
https://www.drax.com/press_release/cost-of-turning-off-uk-wind-farms-reached-record-high-in-2021/
https://www.drax.com/press_release/cost-of-turning-off-uk-wind-farms-reached-record-high-in-2021/
https://www.sciencedirect.com/science/article/pii/S0360319923006316
https://www.sciencedirect.com/science/article/pii/S0360319923006316
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and that’s true of offshore wind, too. 

Marine mammals, fish, birds and 

underwater flora can be affected. 

These impacts have been extensively 

studied in the context of existing and 

planned installations, particularly 

in the U.K., Western Europe and the 

U.S.35 Although many uncertainties 

remain, experience in Denmark, which 

has the world’s longest track record 

for offshore wind energy, suggests the 

environmental impact is both moderate 

and manageable.36

It’s important to recognize that impact 

cannot be considered in a vacuum. Risks 

need to be weighed in the context of 

benefits, and particularly the benefit of 

offshore wind energy in mitigating cli-

mate change, the biggest environmental 

threat of them all.  

 

THE ECONOMIC BENEFIT
 The installation and maintenance of 
massive offshore wind generation  will 

create jobs and income at a high level 

of intensity for several decades during 

buildout and continuing indefinitely with 

ongoing maintenance and replacement 

activity. For example, the installation 

of 15 GW of offshore wind generation 

would create an average of approx-

imately 30,000 direct jobs annually 

during several years of construction 

and installation, and about 1,200 per-

manent jobs for ongoing operation and 

maintenance.37, 38 The number of jobs 

filled by Atlantic Canadians would of 

course depend on local investment in 

the supply chain and on availability of 

skills, which could be further developed 

through focused training programs 

to counter the risk that shortages 

could seriously disrupt the pace of 

development. 

Were Atlantic Canada to become a 

major centre for offshore wind devel-

opment, a supporting supply chain 

ecosystem would naturally develop, 

including component manufacturing, 

logistics, offshore servicing and moni-

toring systems.39 These activities would 

be complemented by project planning 

and management, various consulting 

engineering disciplines, dedicated 

The installation of  
15 GW of offshore 
wind generation 
would create 
an average of 
approximately 
30,000 direct jobs 
annually

https://www.nature.com/articles/s44183-022-00003-5
https://www.nature.com/articles/s44183-022-00003-5
https://ens.dk/sites/ens.dk/files/Globalcooperation/Short_materials/environmental_impacts_of_offshore_wind_farms.pdf
https://www.nrel.gov/docs/fy23osti/81798.pdf
https://www.nrel.gov/news/program/2023/road-map-defines-path-to-a-us-offshore-wind-energy-supply-chain.html
https://www.nrel.gov/news/program/2023/road-map-defines-path-to-a-us-offshore-wind-energy-supply-chain.html
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human resources development and 

training, specialized financial services, 

and research and development. Many 

of the skills would support a new 

Atlantic Canadian export industry to 

serve the global expansion of offshore 

wind installation. 

As the world shifts to carbon-free 

energy, those areas that have large and 

reliable supplies of clean electricity will 

become progressively more attractive 

locations for energy-intensive activ-

ity of all kinds, much as abundant 

hydro power made Quebec a global 

centre for the aluminum industry 

and its spinoffs.40 Surplus offshore 

wind energy can combine with other 

regional advantages like access to 

deep-water ports to greatly improve 

the investment attractiveness and 

export vitality of Atlantic Canada. 

Offshore wind farms will be installed in 

those specific areas where conditions 

combine to optimize commercial criteria 

and regulatory approval. But, like the 

tide that lifts all ships, the prosperity 

generated by large-scale offshore wind 

energy would spread throughout the 

four Atlantic provinces, and indeed 

beyond the borders of the region. 

Furthermore, the compact geography 

of Atlantic Canada facilitates the spread 

of benefits. The communications and 

transportation infrastructure, including 

regional air service, would thicken to 

form a dense web of interconnection, 

further intensifying the region’s eco-

nomic capability. 

The development of offshore wind at 

very large scale could do for Atlantic 

Canada what the oil and gas supply 

sector has done for Western Canada, 

creating an economic game changer 

for the region and making it, to echo 

the words of the Ostend Declaration, 

Canada’s own green power plant. It 

would be unfortunate if short-sighted 

parochialism — always a risk  — were to 

stand in the way of the interprovincial 

collaboration needed to fully realize 

the transformative opportunity created 

by offshore wind energy developed at 

world-class scale.

Like the tide that 
lifts all ships, the 
prosperity generated 
by large-scale 
offshore wind 
energy would spread 
throughout the four 
Atlantic provinces

https://www.investquebec.com/international/en/industries/aluminum.html
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 Europe, Asia and the United States  
 are already committed to significant  
 offshore wind development.   
Commercial contracts in various mar-

kets and ambitious plans for major 

development demonstrate that offshore 

wind can be cost competitive. The tech-

nology is thoroughly proven, and still 

improving. The impacts on the environ-

ment and marine activities appear to be 

manageable. 

The challenge for Atlantic Canada is 

to transform opportunity into reality. 

That will depend on attracting very 

HOW TO MAKE IT HAPPEN
large amounts of investment under 

conditions of intense competition for 

capital to fund the global energy trans-

formation. And that depends in turn on 

several factors:

 • market scale and access;
 •  cost competitiveness; 
 •  presence of complementary  
assets; and

 •  a fully supportive policy and  
regulatory environment. 

Each is necessary and none by itself is 

sufficient.
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MARKET SCALE  
AND ACCESS
As noted earlier, projections by both 

the International Energy Agency and 

the Canada Energy Regulator leave no 

doubt that there will be a very large 

demand for wind energy if we are 

to achieve Net Zero greenhouse gas 

emissions by 2050. 

There is also a potentially large market 

for green hydrogen, both for domes-

tic use and (in the form of “green” 

ammonia) for export overseas. Several 

onshore wind projects are already 

proposed to feed this demand, but 

when a hydrogen economy material-

izes there would be a large market as 

well for offshore wind to produce it 

[see Box 3].41

By far the largest potential market for 

Atlantic offshore wind energy is to feed: 

1. growing regional demand as the 
economy expands and fossil fuels 
are eventually eliminated; 

2. the enormous future wind energy 
requirements of the rest of Canada 
and particularly Ontario;42 

3. potentially the huge increased 
demand for electricity in the north-
eastern U.S. 

Both (2) and (3) require major trans-

mission capacity connecting Atlantic 

Canada with Quebec and the northeast-

ern U.S., the latter either directly or via 

Quebec. The possibility of high-capacity 

undersea transmission directly linking 

wind energy from the Scotian Shelf with 

New England has been analyzed in a 

recent white paper on behalf of the New 

England-Maritimes Offshore Energy 

Corridor (NEMOEC) Coalition.43

Although the U.S. has its own ambitious 

plans for offshore wind development, 

the northeast coast projects proposed 

so far have met with considerable local 

opposition, much of it ill-informed but 

nevertheless politically salient.44 If such 

opposition results in significant delay or 

project cancellation, there would be an 

opportunity for substantial electricity 

export from Atlantic Canada. The legal 

and policy considerations that surround 

potential green energy export to the 

northeastern states are complex. At the 

U.S. federal level, there don’t appear to 

be any significant roadblocks. But most 

state governments have adopted strate-

gies to promote green energy, including 

offshore wind, and have put restrictions 

in place that could make it difficult or 

impossible to import green energy from 

Canada.45 At present, the most accessible 

https://www.iea.org/reports/the-future-of-hydrogen
https://www.iea.org/reports/the-future-of-hydrogen
https://nemoec.com/wp-content/uploads/2023/05/Power-Advisory-NEMOEC-Shared-Tx-White-Paper_final.pdf
https://www.washingtonpost.com/climate-environment/2023/08/08/offshore-wind-energy-east-coast/
https://www.washingtonpost.com/climate-environment/2023/08/08/offshore-wind-energy-east-coast/
https://netzeroatlantic.ca/research/access-us-markets-offshore-wind
https://netzeroatlantic.ca/research/access-us-markets-offshore-wind
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markets in the northeast appear to be 

Massachusetts and Connecticut.

In any event, Atlantic Canada’s ability 

to supply large amounts of offshore 

wind-generated electricity to the rest 

of Canada will require, as an essential 

first step, completion of the Atlantic 

Loop [described in Box 5]. That crit-

ically important project needs to be 

seen as providing complementary 

two-way transmission — hydro power 

into the region and wind power out 

to Quebec and beyond. Since Quebec 

has limited options to develop large 

new hydro power but is facing a 

rapidly growing need for clean elec-

tricity, there appears to be strategic 

complementarity between Quebec’s 

future demand and Atlantic Canada’s 

potential offshore energy supply.46 

Depending on the scale of offshore 

wind development, the Atlantic Loop 

as presently contemplated would need 

to be augmented eventually with much 

larger outbound transmission capacity. 

COST COMPETITIVENESS  
Building offshore wind facilities is 

capital-intensive and premised on an 

operating turbine life of 20-30 years.47 

Investments of this kind usually require 

negotiated long-term contracts with 

reliable customers — typically electric 

utilities though, as more of the econ-

omy is electrified, large users such as 

infotech giants may contract directly 

with wind facilities. In any event, cus-

tomers will almost always have alterna-

tive sources of electrical generation. So, 

competitive terms, usually set by auc-

tion, must be offered by the offshore 

wind energy provider.

Atlantic Canada’s 
ability to supply 
large amounts 
of offshore 
wind-generated 
electricity to the 
rest of Canada 
will require, as an 
essential first step, 
completion of the 
Atlantic Loop

https://www.theenergymix.com/2022/01/03/quebecs-hydropower-era-ends-as-last-big-megaproject-nears-completion/
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TURNING WIND  
INTO GREEN HYDROGEN

In the wake of an 
August 2022 co-op-
eration agreement 
between Canada and 
Germany, several pro-

posals have ramped 

up to use wind energy 

in Atlantic Canada 

to produce green 

hydrogen, primarily 

for export to Europe.48 

Initially, the projects 

would develop 

onshore wind farms 

to provide power to 

generate hydrogen via 

electrolysis of water, 

thus avoiding the CO2 

emissions generated 

in the conventional 

production of “grey” 

hydrogen from natural 

gas. In September 

2022, the Nova 

Scotia government 

announced a target 

to license five GW of 

offshore wind energy 

by 2030 stating that: 

“The most promising 

use for offshore wind 

energy is generating 

renewable electricity 

to produce green 

hydrogen for use in 

the province and for 

export.”49 The Canada 

Energy Regulator 

has projected that 

Canadian production 
of hydrogen will grow 
from three megatons 
(Mt) currently to 
about 14 Mt by 2050 

(all low- or zero-emit-

ting), of which about 

five Mt would be for 

export. 

The issue is cost. 

Green hydrogen 

currently costs about 

US$5 per kilogram, 

almost five times 

the cost of hydrogen 

produced from natural 

gas.50 This reflects 

the prevailing cost of 

electrolysis equipment 

(which is expected 

to decline signifi-

cantly) and the fact 

that about 50 kWh 

of electricity is con-

sumed to produce one 

kg of green hydrogen. 

The energy needed to 

produce green hydro-

gen at scale is stag-

gering — for example, 

to produce five Mt of 

electrolytic hydrogen 

per year would require 

B
O

X 
3 

https://atlanticbusinessmagazine.ca/article/atlantic-canada-wind-hydrogen-and-the-folks-working-to-realize-the-potential/
https://atlanticbusinessmagazine.ca/article/atlantic-canada-wind-hydrogen-and-the-folks-working-to-realize-the-potential/
https://novascotia.ca/news/release/?id=20220920003
https://www.mckinsey.com/capabilities/sustainability/our-insights/five-charts-on-hydrogens-role-in-a-net-zero-future
https://en.wikipedia.org/wiki/Electrolysis_of_water
https://en.wikipedia.org/wiki/Electrolysis_of_water
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approximately 60 

GW of offshore wind 

capacity, or about 40 

percent of Canada’s 

current total electrical 

generation capacity. 

Economic viability 
of green hydrogen 
therefore depends 
critically on abun-
dant, clean, cheap 
electricity.  Govern-

ments worldwide are 

providing very large 

financial incentives to 

kickstart green hydro-

gen production in the 

expectation that costs 

will fall rapidly with 

economies of scale and 

technological inno-

vation. The Canadian 

government, for exam-

ple, has earmarked 

more than $17 billion of 

support through 2035. 

Because hydro-

gen is difficult to 

transport over very 

long distances, the 

export-oriented proj-

ects in Atlantic Canada 

will convert green 

hydrogen into denser 

ammonia (NH3) prior 

to overseas shipping. 

But about half of the 

energy input is lost in 

converting electricity 

into ammonia, and 

if ammonia were 

converted back into 

hydrogen at the 

destination, only 

about one-quarter 

of the original elec-

trical energy would 

be retained.51 That’s 

why the importer 

will usually use the 

“green” ammonia 

directly — for example, 

in fertilizer produc-

tion.52 Although very 

wasteful in energy 

terms, green hydrogen 

may still be profitable 

if the customer is 

willing to pay enough 

for the environmental 

benefit, or if the input 

electricity is cheap and 

plentiful enough, or if 

government subsidies 

are big enough. Based 

on the number of proj-

ects underway glob-

ally, price and subsidy 

competition will be 

fierce.53 Consequently, 

there is skepticism in 

some quarters that 

producing green 

hydrogen for export 

would be the first best 

use of Atlantic Can-

ada’s offshore wind 

energy resource.54

https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2021/May/IRENA_Green_Hydrogen_Supply_2021.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2021/May/IRENA_Green_Hydrogen_Supply_2021.pdf
https://royalsociety.org/-/media/policy/projects/climate-change-science-solutions/climate-science-solutions-hydrogen-ammonia.pdf
https://royalsociety.org/-/media/policy/projects/climate-change-science-solutions/climate-science-solutions-hydrogen-ammonia.pdf
https://royalsociety.org/-/media/policy/projects/climate-change-science-solutions/climate-science-solutions-hydrogen-ammonia.pdf
https://www.nytimes.com/2023/03/11/climate/green-hydrogen-energy.html
https://www.nytimes.com/2023/03/11/climate/green-hydrogen-energy.html
https://www.nytimes.com/2023/03/11/climate/green-hydrogen-energy.html
https://www.halifaxexaminer.ca/environment/climate/not-smart-for-nova-scotia-looking-under-the-hood-of-the-hydrogen-hype/
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After years of steady reduction,55 the 

cost of implementing offshore wind has 

recently increased sharply due primarily 

to inflation in the cost of materials 

(especially steel), competition for scarce 

inputs and higher interest rates. This has 

caused the developers of some pending 

projects in the U.S. to request renego-

tiated contracts at higher prices per 

kWh.56 On the other hand, cost pres-

sures are already moderating, while also 

leading to innovative technical solutions 

and development of new supplies of 

materials and skills.57

The direct cost of delivering offshore 

wind energy depends on the costs of:

 • turbines, substations and  
transmission lines to shore;

 •  initial installation;
 •  annual maintenance/operations;
 •  eventual decommissioning; and
 •  financing, including return on 
investment.

The cost of generation, typically aver-

aged over a year and expressed as 

cents per kWh (or $/MWh), is called the 

levelized cost of electricity (LCOE), a 

parameter that can be used to compare 

the economics of different generation 

technologies. The LCOE depends on 

a great many local factors, including 

government subsidies of various kinds, 

so there is wide variation in the LCOE 

for each generating technology. 

In a 2023 report, the consulting firm 

Lazard, a leading authority on energy 

cost analysis, cited LCOE ranging from 

seven to 14 cents US per kWh for off-

Areas that combine relatively low levels of constraints 
with relatively attractive project economics
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https://ourworldindata.org/grapher/levelized-cost-of-energy
https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/offshore-wind-contract-disputes-proliferate-as-high-costs-jeopardize-us-buildout-76164337
https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/offshore-wind-contract-disputes-proliferate-as-high-costs-jeopardize-us-buildout-76164337
https://www.washingtonpost.com/business/energy/2023/07/26/alternative-energy-offshore-wind-farms-can-come-out-of-the-doldrums/4dfee5ee-2bfa-11ee-a948-a5b8a9b62d84_story.html
https://www.lazard.com/research-insights/2023-levelized-cost-of-energyplus/
https://netzeroatlantic.ca/sites/default/files/2023-04/Value%20Mapping%20Nova%20Scotia%20Offshore%20Wind%20Resources.pdf
https://netzeroatlantic.ca/sites/default/files/2023-04/Value%20Mapping%20Nova%20Scotia%20Offshore%20Wind%20Resources.pdf
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shore wind generation; 2.4 to 7.5 cents 

for onshore wind; and 4.6 to 10.2 cents 

for solar (with storage).58 Clearly, offshore 

wind generation is substantially more 

costly than onshore today. But the cost 

will decrease as economies of scale and 

“learning by doing” efficiencies develop, 

and as cost-reducing innovations, includ-

ing much larger turbines, are imple-

mented. The latest analysis of cost trends 

by the U.S. National Renewable Energy 

Laboratory (NREL) projects a decrease in 

LCOE for offshore wind of more than 25 

percent (relative to 2021) by 2030, and 

almost 45 percent by 2050.59

Although the LCOE of offshore wind will 

usually be greater than for onshore facil-

ities, the relative consistency of offshore 

wind, and the fact that it is strongest 

in winter when Canada’s electricity 

demand is greatest, means that it is 

more valuable to the grid than either 

onshore wind or solar — an advantage 

that will become increasingly important 

as wind and solar contribute a much 

larger share of electrical generation. In 

short, the competitiveness of different 

generation sources depends on a total 

system perspective, and not just on the 

LCOE of a particular facility. 

Without detailed engineering and supply 

chain analysis, it’s impossible to pinpoint 

the future cost of offshore wind electric-

ity in Atlantic Canada. In the AEGIR study 

of potential sites for wind generation 

on the Scotian Shelf, the consulting 

firm estimated — based on European 

experience — an LCOE of about 6.5 cents 

(Cdn) per kWh for wind facilities on the 

Sable Island Bank and Middle Bank [see 

map above]. Such a cost would be a 

little lower than recent estimates of the 

LCOE for projects in the North Sea.60 

The AEGIR analysis assumed two GW 

on each site delivered by 100  20 MW 

turbines with commercial operation 

beginning in 2035. Cost estimates would 

likely be higher now due to the recent 

spike in inflation, but so too would the 

cost of other new sources of electricity. 

Commercial feasibility will also be heavily 

influenced by government policies, and 

particularly by tax and other incentives of 

the sort announced in the 2023 federal 

budget 61 and summarized in Box 4. 

It’s important to remember that the 

energy transformation is a decades-

long global undertaking of unprec-

edented scale and scope. There will 

inevitably be bumps along the way that 

will cause short-term feasibility assess-

ments to ebb and flow in response 

to transient factors. That’s why a 

long-term vision, rooted in economic 

and environmental fundamentals, is 

https://atb.nrel.gov/electricity/2023/financial_cases_&_methods
https://www.nrel.gov/wind/assets/pdfs/engineering-wkshp2022-1-1-jensen.pdf
https://www.budget.canada.ca/2023/report-rapport/chap3-en.html#a6
https://www.budget.canada.ca/2023/report-rapport/chap3-en.html#a6
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essential. Viewed from this perspective, 

the growth prospects of offshore wind 

remain extremely bright.62

 
COMPLEMENTARY 
ASSETS
The offshore wind opportunity will 

require a support infrastructure in Atlan-

tic Canada, including:

 • port facilities that can accommodate 
the enormous size of the turbines; 

 •  various components of the  

supply chain; 
 •  skilled workers in all phases of 
installation and maintenance (local 
capability for most tasks would 
eventually be developed); 

 •  engineering and environmental 
services; and

 •  R&D. 

By virtue of a centuries-long maritime 

legacy, Atlantic Canada is exceptionally 

well-positioned to host the modern 

offshore wind industry. The region has 

several deep-water port facilities — such 

as St. John’s, Sydney, Point Tupper/

Specialized Offshore Wind Installation Vessel. 
Image Courtesy Dominion Energy Via Offshore Magazine

https://cnee.colostate.edu/wp-content/uploads/2023/07/CELA-July-2023_-Offshore-Wind.pdf
Https://Www.offshore-Mag.com/Vessels/Article/14233095/More-Installations-Vessels-Needed-To-Meet-Larger-Wind-Turbine-Demand
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By virtue of a centuries-long 
maritime legacy, Atlantic 
Canada is exceptionally well-
positioned to host the modern 
offshore wind industry

and marine-oriented research capacity 

across many of the requirements, and 

major offshore wind development would 

give rise to further capabilities. There 

is also an important opportunity to 

collaborate formally with U.S. academic 

and government research communities. 

Universities in the northeast and orga-

nizations like the National Renewable 

Energy Laboratory (NREL) are deeply 

engaged in research specific to offshore 

wind development in the Gulf of Maine 

and along the U.S. east coast — areas 

that obviously have a great deal in 

common with Canada’s Atlantic coast.

Finally, there are several companies 

elsewhere in Canada that specialize in 

various elements of the wind energy 

supply chain, including some offshore 

aspects. Northland Power, for example, 

is an international energy company with 

offshore wind projects in operation 

and planned in Europe and Asia, and 

Port Hawkesbury, Saint John and Hali-

fax — that can accommodate the giant 

specialized vessels needed to convey 

offshore turbines to installation sites. 

Halifax has recently hosted installation 

ships serving the new Vineyard 1 wind 

facility off the coast of Massachusetts.63 

This opportunity is thanks to a lack of 

U.S.-built turbine installation vessels and 

an arcane American law that prevents 

foreign-built vessels shipping from point 

to point in the U.S. Eventually, the U.S. 

will construct these installation vessels64 

but, in the meantime, Atlantic Canadian 

ports have a unique opportunity to gain 

experience that can be put to use in our 

own offshore installations. 

The offshore oil and gas industry has 

created a labour force with transferable 

skills in the region, particularly in New-

foundland and Labrador. Both the Hali-

fax and St. John’s areas, among others, 

have vibrant ocean technology sectors 

that could readily adapt to the needs 

of the offshore wind industry. Moreover, 

there has been extensive experience 

over many years with onshore wind 

facilities in Atlantic Canada and some 

of this would be transferable to off-

shore development. 

The universities and community colleges 

in the four provinces provide training 

https://www.nrel.gov/wind/offshore-wind.html
https://www.northlandpower.com/en/about-northland/about-northland.aspx
https://www.vineyardwind.com/vineyardwind-1
https://energynews.us/2022/03/08/giant-turbine-installing-ship-is-dominion-energys-500m-bet-on-u-s-offshore-wind/
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LM Wind Power (a GE facility in Gaspé, 

Que.) manufactures turbine blades for 

offshore wind installations in the U.S. 

and Europe.65, 66 The lack of a well-de-

veloped offshore wind supply chain in 

Canada is obviously due to the absence 

to date of offshore wind facilities in this 

country, a situation that would quickly 

change once major sustained installation 

was underway.67 

POLICY AND  
REGULATORY SUPPORT 
The federal and Atlantic provincial 

governments should be ready to co-op-

erate to attract the massive private 

investment required to develop Atlantic 

Canada’s vast offshore wind opportu-

nity. Governments will need to commit 

to supporting long-term, world-scale 

offshore wind development in order to 

mobilize the capital and international 

expertise that the job requires. 

The following areas of policy and 

regulatory initiative will be critically 

important:

 • fiscal incentives;
 • licensing, regulation and federal 
Impact Assessment Act processes; 
and

 •  provincial electric utility regulation 
(including interties within Atlantic 
Canada and with the rest of Canada 
and the eastern U.S.).

 

Fiscal incentives: To achieve Canada’s 

Net Zero commitment, offshore wind 

energy capacity on the Atlantic coast 

should be seen as a national asset, 

rather than simply a regional one. Cur-

rent federal fiscal incentives to support 

green energy appear sufficient to get 

the ball rolling, and they go some dis-

tance in levelling the playing field with 

the incentives provided in the year-old 

U.S. Inflation Reduction Act [see Box 

4]. Further tailored support from the 

federal government would be justified 

in light of the national significance of 

potentially massive development of 

offshore wind.

Because wind energy projects are 

capital-intensive, their cost is heavily 

front-loaded. This creates substantial 

risk for the facility developer, partic-

ularly in Atlantic Canada where there 

has been no previous offshore wind 

energy experience. When the industry 

was first developing in Europe, project 

risk was usually mitigated by govern-

ment-backed guarantees of a fixed 

price for energy generated over some 

number of years — a so-called feed-in 

https://www.pm.gc.ca/en/news/news-releases/2021/07/14/supporting-renewable-energy-manufacturing-quebec-create-jobs-and
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tariff. This certainty attracted devel-

opers and made projects bankable. 

As the European industry matured, 

pricing methods became more market 

responsive and efficient. The U.K., 

for example, now employs a contract 

for differences (CFD) model using an 

auction to determine a fixed reference 

price for power — the strike price.68 

Subsequently, if the prevailing market 

price for power is below the strike 

price, the offshore wind provider is 

given a top-up payment equal to the 

difference; if the market price exceeds 

the strike price, the provider repays 

the surplus. 

The 2023 federal budget featured a major commitment to the clean 

energy future, noting in particular that “Canada has the potential to 

become a clean electricity superpower with a cross-Canada electricity 

grid that is more sustainable, more secure, and more affordable.”69 The 

claim was supported with tax credits, program spending and major 

investment targeting. Although obviously not directed exclusively at 

offshore wind development, the following measures are tailor-made to 

support the vision articulated in this paper:

•  A Clean Electricity Focus for   
 the Canada Infrastructure Bank:  
The CIB will invest at least $10 

billion through each of its Clean 

Power and Green Infrastructure 

priority areas — i.e., at least $20 

billion to support the building of 

major clean electricity and clean 

growth infrastructure projects 

(like offshore wind farms). 

•  Canada Growth Fund:  A 

$15-billion, arm’s-length public 

investment vehicle that will help 

attract private capital to build 

Canada’s clean economy by using 

BO
X 
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https://www.gov.uk/government/collections/contracts-for-difference
https://www.gov.uk/government/collections/contracts-for-difference
https://www.budget.canada.ca/2023/report-rapport/chap3-en.html
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investment instruments (like con-

tracts for differences) that absorb 

certain risks to encourage private 

investment in low carbon projects 

and supply chains.

•  Clean Electricity Investment Tax  
 Credit:  A 15 percent refundable 

tax credit for investments including 

non-emitting electricity generation 

systems, stationary electricity stor-

age systems and equipment for the 

transmission of electricity between 

provinces (estimated 10-year cost: 

$25.7 billion).

•  Clean Hydrogen Investment Tax  
 Credit:  Support varying between 

15 percent and 40 percent of 

project costs, depending on the 

carbon content of the production 

method (estimated 10-year cost: 

$17.7 billion).

•  Clean Electricity Projects:  $3 

billion over 13 years, including 

continued grid innovation sup-

port, and new investments in 

science-based activities to help 

capitalize on Canada’s offshore 

wind potential, particularly off the 

coasts of Nova Scotia and New-

foundland and Labrador.  

•  Clean Technology Manufacturing  
 Investment Tax Credit:  A refund-

able tax credit equal to 30 percent 

of the cost of investments in 

machinery and equipment used to 

manufacture or process key clean 

technologies, presumably includ-

ing elements of the offshore wind 

supply chain (estimated 10-year 

cost: $11.1 billion).

•  Clean Technology Projects:  $500 

million over 10 years to the Stra-

tegic Innovation Fund to attract 

and spur high-quality business 

investments to support the devel-

opment and application of clean 

technologies in Canada, presum-

ably including inputs to offshore 

wind technology.
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European experience suggests that, ini-

tially, offshore wind developers are most 

likely to be attracted to Atlantic Canada 

by a feed-in tariff incentive, evolving 

eventually to a CFD, and ultimately to 

a completely unsubsidized model.70,71 

Other models such as negotiated power 

purchase agreements are also possible. 

Advice in this general regard will be 

provided to the Minister of Natural 

Resources by the recently appointed 

Canada Electricity Advisory Council.72

Licensing, Regulation and Impact 
Assessments: Jurisdictional author-

ity for offshore renewable energy 

development rests with the federal 

government through the Canada Energy 

Regulator (CER).73 In Nova Scotia and 

Newfoundland and Labrador, where 

joint federal-provincial management has 

long been established under offshore 

petroleum boards, the federal govern-

ment has agreed to assign regulatory 

authority for offshore wind energy to 

re-mandated boards jointly managed 

by the federal government and the 

respective province — the Canada-Nova 

Scotia Offshore Energy Board and 

Canada-Newfoundland and Labrador 

Offshore Energy Board.74, 75 

Federal and provincial ministers will 

jointly issue calls for bids and approve 

licences for offshore wind facilities in the 

waters adjacent to the two provinces.76 

This melding of federal and provincial 

authority creates, in effect, a one-stop 

shop and will be seen by project propo-

nents as a significant benefit of invest-

ing in offshore wind in Atlantic Canada.

The federal Impact Assessment Act 

requires that studies be conducted to 

assess the environmental, health, social 

and economic effects of potential major 

projects, such as offshore wind facili-

ties, to inform licensing and regulatory 

decisions.77 The governments of Canada, 

Nova Scotia and Newfoundland and 

Labrador have appointed committees 

to conduct regional assessments of 

offshore wind development in waters 

off each province. The 18-month assess-

ments are scheduled to be completed 

by September 2024.

The assessments’ terms of reference 

call for detailed investigation of a very 

broad range of potential impacts for 

which the scientific evidence is often 

Melding of federal and provincial 
authority will be seen by project 
proponents as a significant benefit 
of investing in offshore wind

https://netzeroatlantic.ca/sites/default/files/2022-12/Stimulating%20Offshore%20Wind%20Development%20in%20Nova%20Scotia%20-%20Final%20Report.pdf
https://www.canada.ca/en/natural-resources-canada/news/2023/05/minister-wilkinson-launches-canada-electricity-advisory-council-to-help-buildcanadas-clean-electricity-future.html
https://www.cnsopb.ns.ca/canada-nova-scotia-offshore-energy-regulator-cnsoer-updates
https://www.cnsopb.ns.ca/canada-nova-scotia-offshore-energy-regulator-cnsoer-updates
https://www.canada.ca/en/natural-resources-canada/news/2022/04/canada-and-newfoundland-and-labrador-announce-intent-to-expand-the-mandate-of-offshore-energy-regime-to-support-the-transition-to-a-clean-economy-a.html
https://www.canada.ca/en/natural-resources-canada/news/2022/04/canada-and-newfoundland-and-labrador-announce-intent-to-expand-the-mandate-of-offshore-energy-regime-to-support-the-transition-to-a-clean-economy-a.html
https://laws-lois.justice.gc.ca/eng/acts/I-2.75/
https://iaac-aeic.gc.ca/050/evaluations/document/147038?culture=en-CA
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sketchy or unknown. Inevitably, the 

siting of offshore wind facilities will have 

impacts on the adjacent marine environ-

ment and species, as well as potential 

conflicts with uses such as commercial 

fishing, shipping, tourism and military 

activity. Fortunately, some areas with 

high potential for wind facilities have 

already been investigated in the course 

of oil and gas development. 

So far, international experience sug-

gests that negative impacts can be 

mitigated and/or compensated for. 

Nevertheless, local factors and other 

potentially affected marine uses, 

particularly fisheries, will have char-

acteristics that are specific to Atlantic 

Canada’s coastal areas. Consultation 

with directly affected parties, together 

with transparent public information, 

will be needed to ensure due process 

and to secure broad public support. 

Again, experience elsewhere (including 

recently in the northeastern U.S.) can 

inform best practices.78

Investment of the magnitude needed to 

develop offshore wind energy at scale 

cannot be firmly secured until there is 

certainty that regulatory approval will 

be given. The established impact assess-

ment process, in light of experience to 

date, is protracted and subject to many 

unpredictable sources of delay.79 The 

federal government has recognized the 

problem and promised to fix it.80

Clearly, the impact assessment pro-

cesses for offshore wind need to be 

carried out as efficiently as possible, 

with timetables rigorously enforced 

and with a recognition that some 

trade-offs will be required. Subsequent 

licensing decisions then need to be 

made without delay. Urgency is critical. 

Emissions will continue to accumulate 

every day that mitigating technology 

is not in place. And the enormous 

investment that must be mobilized is 

being attracted every day by other 

opportunities. This is not a time for a 

business-as-usual approach.  

Provincial and electric utility  
regulation: Once energy that is gen-

erated offshore touches the onshore 

grid, it becomes subject to utility 

regulatory boards in every province, 

and thus indirectly to provincial 

governments. Regulatory boards are 

mandated to serve the public interest, 

which at present for electric utilities 

means delivering power reliably and 

cost-efficiently, subject to a reasonable 

return on investment by the utility. The 

boards are conservative by mandate, 

and therefore conservative by nature. 

https://netzeroatlantic.ca/sites/default/files/2023-03/OSW%20Stakeholder%20Engagement%20Plan%20-%20Final%20Report.pdf
https://cwf.ca/research/publications/report-federal-impact-assessment-act-under-review/
https://cwf.ca/research/publications/report-federal-impact-assessment-act-under-review/
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This poses a dilemma for a country like 

Canada trying to fundamentally trans-

form its energy system. This “Project of 

the Century” calls for bold vision and a 

bias for action. Traditional electric utility 

regulation is not fit for this purpose. The 

times demand a broader conception of 

the public interest. Provinces therefore 

need to re-mandate their utility boards to 

support the transformation of the electric 

energy system, subject always to con-

tinued security of supply. Recommenda-

tions to this end have been developed by 

the Canadian Climate Institute in a report 

entitled “Electric Federalism.”81

The principal clean renewables — wind 

and solar — are inherently variable but 

the peaks and valleys can be evened 

out, and costs reduced, if:

 • grids are interconnected; 
 •  temporary storage of electricity 
surplus is available; 

 •  technology is provided to make the 
grid and its customers “smarter,” 
so as to optimally balance load with 
generation in real time; and

 • sufficient firm capacity is available to 
maintain reliability requirements.

 

This requires both new investment and 

co-operation among provincial govern-

ments to upgrade and integrate grids, 

and to make the surplus energy that 

offshore wind could provide available 

beyond the Atlantic provinces. Comple-

tion of the Atlantic Loop [see Box 5] is 

one example of what is required.

Every provincial government should 

recognize that collaboration is in the 

interest of its residents in view of both the 

urgent mission to halt climate change and 

the unprecedented economic opportunity 

created by the global electric energy 

transformation. Additionally, the need to 

achieve national climate change objectives 

justifies proactive engagement by the 

federal government to encourage interpro-

vincial co-operation. There is always the 

risk that federal-provincial jurisdictional 

division will lead to an impasse due to con-

flicting perceptions of the public interest, 

or different interpretations of the facts. 

The Atlantic Loop stalemate, illustrated by 

Nova Scotia’s decision not to participate in 

the proposed project, is a case in point.82

There is no easy answer to this age-old 

conundrum of Canadian federalism. On 

the one hand, the Constitution provides 

the federal Parliament with a “declar-

atory power” to override provincial 

jurisdiction in any matter declared to be 

for the “general advantage of Canada 

or of two or more Provinces.”83 But on 

the other hand, in a political context, 

https://climateinstitute.ca/wp-content/uploads/2022/05/Electric-Federalism-May-4-2022.pdf
https://atlantic.ctvnews.ca/mobile/atlantic-loop-no-longer-part-of-nova-scotia-plan-to-hit-2030-renewable-energy-targets-1.6597337#:~:text=Nova%20Scotia%20says%20the%20Atlantic,Quebec%20and%20Newfoundland%20and%20Labrador.
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the declaratory power is effectively 

a “nuclear” option. Its use would risk 

poisoning the well in the present cir-

cumstances — the necessary green 

transformation of Canada’s energy 

system — where there is no alternative 

to intergovernmental co-operation. 

Governments must be willing to act as 

partners. With enlightened leadership 

that recognizes the enormity of what’s 

at stake, co-operation would be seen to 

be in everyone’s interest.

THE PROPOSED ATLANTIC LOOP 
An Essential Component of an Offshore Wind Strategy

 The Atlantic Loop would consist of 
a series of high-capacity transmis-
sion lines connecting Hydro-Québec 
facilities with New Brunswick,  
together with upgraded capacity link-

ing New Brunswick and Nova Scotia.84 

The new transmission would comple-

ment existing lines that connect the 

Churchill River system in Labrador to 

the island of Newfoundland and via 

an undersea Maritime Link with Nova 

Scotia, thus closing the loop. 

A completed Atlantic Loop would 

provide access to clean, renewable 

energy from Hydro-Québec to 

facilitate replacement of fossil fuel 

generation in New Brunswick and 

Nova Scotia in the 2030-35 time 

period, in accordance with provincial 

objectives and the new federal 

Clean Electricity Regulations.85 Bidi-

rectional design of the transmission 

facilities could also permit export 

of clean electricity from Atlantic 

Canada to Quebec, and via existing 

connections to Ontario and the 

northeastern U.S. For that reason, a 

sufficiently capacious Atlantic Loop 

would be an essential element in a 

broader plan to enable major devel-

opment of offshore wind energy, 

well beyond the domestic needs 

of Atlantic Canada. That’s why the 

Atlantic Loop should be seen as a 

linchpin component of a national 

clean energy strategy.

As usual, the sticking point has been 

cost and who will bear it.  

B
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https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/clean-electricity-regulation.html
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Proposed  
Atlantic Loop

Halifax
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Woodbine

St. 
John’s
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Pond

Muskrat 
Falls

LABRADOR

QUEBEC

ONTARIO

ME

NHNY

VT

P.E.I.

Labrador-Island Transmission Link

Maritime Transmission Link

AC Transmission Line from  
Muskrat Falls to Churchill Falls

Existing Infrastructure

Subsea Component of Link

NOVA SCOTIA

NEWFOUNDLAND

Granite 
Canal

Cape Ray

NEW

BRUNSWICK

Churchill 
Falls

Bottom Brook

It has been reported that the federal 

government estimates the project 

would cost $6.8 billion, $4.5 billion 

of which could be financed by a 

50-year loan from the Canada 

Infrastructure Bank.86 Nevertheless, 

the governments of Nova Scotia 

and New Brunswick have not signed 

on, citing uncertainty regarding 

eventual cost and the nature of the 

power purchase deal that would 

need to be negotiated with Hydro 

Quebec. Meanwhile the clock is 

ticking to meet decarbonization 

requirements on time. 

A robust Atlantic Loop, combined 

with development of offshore wind 

at real scale, would be the ideal com-

plement to Quebec and Labrador’s 

hydro power — a win-win combina-

tion for everyone.

SOURCE: The Maritime Link Project. Emera 
Newfoundland & Labrador Holdings Inc.

https://www.cbc.ca/news/canada/nova-scotia/ottawa-nova-scotia-atlantic-loop-4-5-billion-dollars-1.6878555
https://www.emeranl.com/maritime-link/project-benefits
https://www.emeranl.com/maritime-link/project-benefits
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 The global clean energy transformation — the greatest  
 undertaking in human history  — brings with it the 

opportunity for Atlantic Canada to be among its leaders. 

Development at massive scale of the region’s world-

class offshore wind energy potential would impart new 

momentum to the Atlantic economy and would be a 

significant contributor to Canada’s clean electricity 

requirement to reach Net Zero emissions by 2050. What has 

been missing from the discussion to date — and what this 

paper has sought to provide — is a full recognition of the 

sheer scale and scope of this unprecedented opportunity. 

We need only look to the collective ambition of the 

European countries bordering the North Sea to appreciate 

what might eventually be possible here.87

The development of Atlantic offshore wind energy 

therefore needs to be seen as far more than a regional 

project. It needs to be embraced as a national project in 

the service of Canada’s long-term climate objectives. A 

comprehensive development strategy is needed, including 

specific capacity targets that are realistic in the near term 

and visionary in the long term to 2050 and beyond. We 

should be targeting 10-15 GW installed by 2035-40, with 

the expectation of much more beyond that. This illustrates 

CONCLUSION

We should be 
targeting 10-15 
GW installed by 
2035-40, with 
the expectation 
of much more 
beyond that

https://www.gov.uk/government/publications/developing-the-north-seas-as-a-green-power-plant-of-europe-north-sea-summit-declarations
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the scale and long-term commitment required to attract the 

global players in the offshore wind industry without whom 

the opportunity could not proceed.88

Such an ambition would far exceed the domestic energy 

requirements of Atlantic Canada, including prospects 

for green hydrogen production and export. Indeed, the 

primary objective should be to supply substantial clean 

electricity to the national grid and potentially to the 

northeastern United States. The opportunity therefore 

exists for a reciprocal win-win partnership with Quebec as 

both customer and supplier and linchpin connector to North 

American electricity markets. 

Since the Age of Sail in the 19th century, Atlantic Canada’s 

economy has been in search of a new source of momentum. 

Once again, wind can be the game changer.
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Section 92 enumerates matters under exclusive provincial jurisdiction but 

subsection 92 (10) provides some explicit exceptions, which include: “Such 

Works as, although wholly situate within the Province, are before or after their 

Execution declared by the Parliament of Canada to be for the general Advantage 
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for the Peace, Order and good Government of Canada, in relation to all Matters 

not coming within the Classes of Subjects by this Act assigned exclusively to the 

Legislatures of the Provinces.”
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Major global developers of offshore wind energy include, for example, Orsted 

(Denmark), RWE (Germany), Iberdrola (Spain) and Northland Power (Canada). 

Canada’s Brookfield Renewable Partners has many renewable energy assets 

worldwide; although it has not emphasized offshore wind to date, it has a great 

deal of relevant expertise.
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