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COVID-19
(Coronavirus)
Impact Update

IBISWorld's analysts constantly monitor the industry impacts of current events in real-time – here is an update of
how this industry is likely to be impacted as a result of the global COVID-19 pandemic:

· In response to historically low oil prices, demand for renewable energy declined in 2020. However, growth in oil
and gas prices in 2021 is expected to increase downstream demand for renewable forms of energy. For more detail,
please see the Revenue Volatility chapter.

· Due to poor performance expectations for the industry in 2020, many operators qualified for a variety of
government-funded assistance programs, including the Canada Emergency Wage Subsidy and the Business Credit
Availability Program. For more detail, please see the Industry Assistance chapter.

· Investment in new renewable energy projects is forecast to improve in 2021 due to improved economic conditions.
Further, consumer sentiments regarding the environment and the damage done by fossil fuels is expected to fuel
increased investment in these projects over the next few years. For more detail, please see the Demand
Determinants chapter.

Note: The content in this report is currently being updated to reflect the trends outlined above.
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About IBISWorld
IBISWorld specializes in industry research with coverage on thousands of global industries. Our comprehensive data and in-depth analysis help
businesses of all types gain quick and actionable insights on industries around the world. Busy professionals can spend less time researching
and preparing for meetings, and more time focused on making strategic business decisions that benefit you, your company and your clients. We
offer research on industries in the US, Canada, Australia, New Zealand, Germany, the UK, Ireland, China and Mexico, as well as industries that
are truly global in nature.
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About This Industry
Industry Definition The Wind Turbine Manufacturing industry in Canada researches, develops and manufactures wind turbines for

various uses such as residential, industrial and commercial.

Major Players General Electric

Enercon Canada

Main Activities The primary activities of this industry are:

Manufacturing wind turbine nacelles

Manufacturing wind turbine blades

Manufacturing wind turbine towers

Manufacturing wind turbine components

Wind turbine repair and maintenance

The major products and services in this industry are:

Nacelles

Rotors

Towers and foundations

Electronic infrastructure and components

Engineering, on-site development and other services
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Supply Chain

SIMILAR INDUSTRIES

Engine & Turbine Manufacturing
in Canada

Electrical Equipment
Manufacturing in Canada

Aircraft, Engine & Parts
Manufacturing in Canada

Renewable Power in Canada

       

       

RELATED INTERNATIONAL INDUSTRIES

Wind Turbine Manufacturing in
the US

Engine & Turbine Manufacturing
in the UK
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Industry at a Glance
Key Statistics

$754.9m
Revenue

Annual Growth

2016–2021

-8.0%

Annual Growth

2021–2026

1.3%

Annual Growth

2016–2026

 

$9.1m
Profit

Annual Growth

2016–2021

-2.5%

  Annual Growth

2016–2021

 

1.2%
Profit Margin

Annual Growth

2016–2021

0.3pp

  Annual Growth

2016–2021

 

15
Businesses

Annual Growth

2016–2021

-6.5%

Annual Growth

2021–2026

-1.4%

Annual Growth

2016–2026

 

1,536
Employment

Annual Growth

2016–2021

-11.4%

Annual Growth

2021–2026

0.0%

Annual Growth

2016–2026

 

$140.8m
Wages

Annual Growth

2016–2021

-7.4%

Annual Growth

2021–2026

0.3%

Annual Growth

2016–2026

Key External Drivers % = 2016–21 Annual Growth

8.7%
World price of natural gas

0.7%
Electric power consumption

1.5%
Canadian effective exchange rate
index

-0.3pp
Overnight rate

 
Industry Structure

POSITIVE IMPACT

  Capital Intensity
Low   Industry Assistance

High / Steady

MIXED IMPACT

  Life Cycle
Mature   Barriers to Entry

Medium / Steady

  Competition
Medium / Increasing

NEGATIVE IMPACT

  Revenue Volatility
Very High   Concentration

High

  Regulation & Policy
Heavy / Steady   Technology Change

High

  Industry Globalization
High / Steady

 

Key Trends

 Industry participation is forecast to decline

 Demand for wind power has been driven by government
initiatives

 The industry's large trade deficit has harmed domestic
operators

 The industry's trade deficit will likely increase over the next
five years

 Industry employment is expected to grow slightly

 The industry is aggressively pursuing new turbine designs

 Industry revenue is expected to lag behind the number of
Canadian wind turbine installations during the period
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Products & Services Segmentation

 
Major Players SWOT

STRENGTHS

  High & Steady Level of Assistance

  Low Product/Service Concentration

  High Revenue per Employee

  Low Capital Requirements

   

WEAKNESSES

  Very high Volatility

  High Imports

  Low Profit vs. Sector Average

  High Customer Class Concentration

   

OPPORTUNITIES

  High Revenue Growth (2021-2026)

  High Performance Drivers

  Canadian effective exchange rate index

   

THREATS

  Low Revenue Growth (2005-2021)

  Low Revenue Growth (2016-2021)

  Low Outlier Growth

  Electric power consumption
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Executive Summary Going green: Lower tax rates in Canada may result in a few additional
wind turbine projects securing lending approval than expected

The Canadian Wind Turbine Manufacturing industry is forecast to contract significantly over the five years to 2021.
Canada is well-suited for generating wind-powered electricity, given that it has large tracts of land and abundant
wind resources. Consequently, installed wind power capacity in Canada has grown over the five years to 2021,
aided by federal and provincial government incentives designed to reduce greenhouse gases and promote clean
energy. These incentives include tax deductions, feed-in tariffs and governmental guarantees to purchase wind
electricity. However, industry revenue is expected to lag behind the number of Canadian wind turbine installations
during the period. The difference in industry performance and the construction of wind turbines is a result of lower
construction costs due to improved building techniques, increased competition and slow domestic demand. As a
result, industry revenue is expected to decrease at an annualized rate of 8.0% to $754.9 million over the five years
to 2021, despite forecast growth of 12.5% in 2021 alone due to higher oil and gas prices alongside improved
economic conditions.

Several factors have tempered industry demand over the past five years. Ontario, the country's largest consumer of
wind-generated electricity, is approaching its limit for accepting additional electrical power due to limitations in its
existing power grid. The province has already reduced the subsidy amount associated with its Feed-in Tariff.
Additionally, wind power projects in Alberta continue to be sluggish due to the low prices and abundant availability of
natural gas, a competing source for electricity generation. While commodity prices are forecast to improve in 2021,
they remained low between 2016 and 2020, which also kept industry prices low and led to minimal profit growth
during the period.

Over the five years to 2026, the industry is expected to recover only slightly, with revenue forecast to grow an
annualized 1.3% to $804.0 million. Wind turbines have an average lifespan of about 20 years, so downstream
utilities will demand industry products in the long term to sustain the wind capacity they have already installed.
However, grid limitations and infrastructure consideration may mitigate the private investments needed to finance
many new, expensive wind energy projects over the next five years. However, recent announcements of lower tax
rates in Canada may result in a few additional wind turbine projects securing lending approval than previously
expected.
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Industry Performance

Key External
Drivers

Electric power consumption

Turbines are becoming an increasingly integral part of electricity generation in Canada. As the Canadian population
expands, electric power consumption increases, therefore raising demand for wind-generated electricity and wind
turbines. In 2021, electric power consumption is expected to increase, representing a potential opportunity for the
industry.

 

Canadian effective exchange rate index

The Canadian effective exchange rate (CEER) index measures the value of the Canadian dollar relative to the value
of the currencies of its largest trading partners. As the CEER index decreases, imports become relatively more
expensive to Canadian purchasers, which increases demand for domestically produced wind turbines and boosts
industry revenue. The CEER index is expected to increase in 2021, posing a potential threat to the industry.

 

Overnight rate

Wind turbines are used in utility scale, wind power-generating facilities. Due to the high cost of construction, wind
farms and other wind-generating facilities are often financed through debt. The overnight rate is the rate at which
major financial institutions can borrow and lend short-term funds to one another. Any increase in this rate will
negatively affect borrowing and hamper wind farm construction. Therefore, higher lending rates translate to lower
demand for wind turbines. The overnight rate is expected to decrease in 2021.

 

World price of natural gas

Natural gas is a major source of fuel for traditional power plants. In recent years, the shale gas boom has fuelled an
ample supply of natural gas in Canada. This, in turn, has provided an incentive for power generators to rely on less-
expensive natural gas power plants, which may hamper demand for more expensive wind and renewable power. In
2021, the world price of natural gas is expected to increase.
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Current
Performance

The Wind Turbine Manufacturing industry in Canada produces wind
turbines, blades, towers, generators and other related components.

Installed wind capacity in Canada has increased strongly over the past decade, benefiting from Canada's
commitment to reducing greenhouse gas emissions and promoting alternative forms of energy. This push toward
renewable energy sources led to numerous incentives, including tax reductions and government subsidies, which
helped generate the substantial investment needed to finance large wind power projects.

However, industry revenue has declined significantly since 2016, as industry operators endured significant
challenges over the five years to 2021. Significant price declines of major energy resources such as natural gas and
crude oil have driven down demand for wind-powered energy sources during the period. Additionally, stronger global
competition and improved efficiency have placed downward pressure on wind turbine prices, which has hurt revenue
and created fluctuations in profit. Consequently, industry revenue is expected to decrease at an annualized rate of
8.0% to $754.9 million over the five years to 2021. However, revenue is forecast to grow 12.5% in 2021 due to
expected growth in the price of natural gas and increased consumer demand for renewable energy products.

In 2021, IBISWorld expects the world price of natural gas to grow 61.4%, which will make wind power more
attractive. Additionally, recent reductions in interest rates in Canada should spur additional investment opportunities
for operators that typically rely on investments to fund large, capital-intensive projects. When interest rates are low,
the borrowing costs associated with these projects are much lower, aiding industry operators.

INITIATIVES AND INCENTIVES PROVIDE BASIS FOR INDUSTRY DEMAND

Demand for wind power has been largely driven by government initiatives
and incentives.

Over the past decade, the Canadian government made a firm commitment to cut down total greenhouse gas (GHG),
setting goals to reduce total GHG emissions 17.0% between 2005 and 2020. Electric power generated from turbines
powered by coal, oil or natural gas contributes to GHG emissions. Therefore, these GHG reduction goals have
encouraged power distribution companies to search for renewable and cleaner sources of energy, such as wind
power, as opposed to relying on abundant natural gas for power. Growing concerns about dependence on fossil
fuels and projected goals to reduce GHGs have spurred many federal and provincial incentives to benefit the
industry. The federal government established the Accelerated Capital Cost Allowance Act, which provides a 50.0%
declining balance basis for certain clean energy generation equipment, such as wind turbines.

The Canadian government's Renewable and Conservation Expenses (CRCE) Act was also created to promote the
development and conservation of renewable energy sources. The CRCE offers industry operators and downstream
power developers cost deductions on feasibility studies, site approval and preparation, in addition to wind turbine
testing. Incentives, such as the Scientific Research and Experimental Development (SR&ED) program, offered
Canadian wind turbine manufacturers sizeable federal tax refunds, essentially lowering operators' costs for
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investments in research equipment. At the provincial level, Ontario's Feed-in Tariff (FIT) Program provides
developers of wind power projects with a guaranteed pricing structure, which permits for a reasonable return on
investment over a contracted term. To be eligible for the FIT program, independent power providers have to assure
regulators that 50.0% of the turbines destined for new wind farms are manufactured locally. In response to these
mandates, companies, such as General Electric Company, have expanded production facilities in Ontario over the
past five years.

Despite the favourable initiatives, industry participation is still forecast to decline an annualized 6.5% to 15
companies over the five years to 2021. This decrease is indicative of the high levels of volatility that operators must
endure, in addition to the high degree of competition. Due to the decline in industry participation industry
employment is estimated to decline at an annualized rate of 11.4% to 1,536 workers over the five years to 2021.
Employment turnover has been high over the past five years as a result of the industry's performance and operators
exiting the industry. Despite this, various industry incentives have enabled operators to maintain a talented labour
force. Wind turbine manufacturers must employ engineers, knowledgeable salespeople and skilled maintenance
professionals because industry operators commonly provide monitoring and repair services after turbine installation.

COMPETITIVE PRESSURES AND TRADE

According to the US Department of Energy, global turbine prices have
substantially declined from 2008 onward due to increased competition,
improved manufacturing and product efficiency and significant cost-
cutting measures.

In addition to these trends, in 2016 and 2017, lower global commodity prices and slowing demand for wind turbines
from countries such as China helped facilitate a double-digit decline in industry revenue. The low price and
abundant availability of natural gas, a competing source of electricity generation, was a competitive threat to the
industry during most of the period. These factors have directly affected the industry over the past five years. Industry
profit, measured as earnings before interest and taxes, is forecast to account for 1.2% of revenue in 2021, up
slightly from 0.9% in 2016.

The industry's trade deficit has further harmed domestic operators. Imports are forecast to grow an annualized 0.6%
to $272.5 million over the five years to 2021. Industry exports are also forecast to grow an annualized 0.6% to
$216.6 million during the same period, representing 28.7% of revenue in 2021. This deficit is indicative of the high
levels of competition that operators in this industry must endure. This unfavourable industry landscape has resulted
in the exit of some of the industry's largest players over the past five years. Siemens Gamesa Renewable Energy
SA (Siemens Energy), a subsidiary of Siemens AG, left the industry in 2018 after divesting its Tillsonburg, ON, plant
to focus on other areas of operations. Interestingly, in late 2019, Siemens Energy announced the acquisition of a
majority of Senvion Deutschland GmbH, which had significant industry-relevant operations through its subsidiary,
Senvion Canada Inc. These changes to the industry structure are indicative of recent industry performance, with
many operators choosing to exit the industry rather than continue to suffer losses. However, IBISWorld expects the
industry's remaining operators to begin capturing additional market share, potentially providing opportunities for
revenue growth.
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Historical Performance Data

Year
Revenue

($m)
IVA

($m)
Establishments

(Units)
Enterprises

(Units)
Employment

(Units)
Exports

($m)
Imports

($m)
Wages

($m)

Domestic
Demand

($m)

Electric power
consumption

(Billion kilowatt
hours)

2012 1,400 203 30.0 24.0 2,029 166 864 176 2,098 1,840
2013 2,292 445 30.0 25.0 4,398 47.8 909 353 3,154 1,862
2014 2,870 564 31.0 25.0 5,966 38.5 836 483 3,667 1,896
2015 2,579 547 28.0 22.0 5,876 210 670 462 3,039 1,892
2016 1,144 236 26.0 21.0 2,808 210 264 206 1,198 1,897
2017 496 110 25.0 20.0 1,032 85.6 552 89.3 962 1,929
2018 796 191 24.0 19.0 1,888 148 271 165 919 2,000
2019 710 160 21.0 17.0 1,459 143 408 134 976 1,984
2020 671 140 20.0 15.0 1,433 263 382 130 791 1,878
2021 755 165 20.0 15.0 1,536 217 273 141 811 1,957



Wind Turbine Manufacturing in Canada November 2021

14 IBISWorld.com

Industry Outlook
Outlook The Wind Turbine Manufacturing industry in Canada is expected to grow

modestly over the five years to 2026, since fossil fuels are still expected to
be the primary method for electrical generation in Canada.

Despite the proposed construction of several wind turbine projects over the next five years, industry participation is
expected to decrease due to increased competitive pressures and oversupply. For example, Ontario's power grid is
reaching capacity and will have difficulty handling additional energy inputs without costly modifications. As a result,
Ontario reduced its Feed-in Tariff Program, a subsidy designed to make wind energy more competitive. Additionally,
the province has begun paying some wind farms to not produce electricity. Wind projects have begun to slow in
other provinces, such as Alberta, due to the volatility of natural gas prices, a competing resource used to generate
electricity. This volatile business environment is expected to result in industry growth, with revenue rising at an
annualized rate of 1.3% to $804.0 million over the five years to 2026.

INITIATIVES PROPEL INDUSTRY GROWTH

Ontario's Long-Term Energy Plan, released in December 2013, will
continue to propel demand for wind turbines.

Ontario's government reaffirmed its commitment to wind energy, calling for the procurement of more than 6,400.0
megawatts of installed wind energy capacity by 2025. One turbine company positioned to benefit from this
commitment is Enercon Canada Inc., which is in the process of increasing output in its new factory located in the
Niagara, ON, region. The growing market share and footprint of these major players in Canada is expected to drive
out a few wind turbine manufacturers over the next five years, with the number of enterprises expected to decline an
annualized 1.4% to 14 companies.

The expected decline in industry operators, combined with forecast growth in the value of the Canadian dollar,
should incentivize industry import growth. Overall, imports are forecast to grow an annualized 11.6% to $471.1
million over the five years to 2026. As a result, the industry's trade deficit will likely increase over the next five years,
despite forecast growth in exports. Exports are expected to grow an annualized 7.2% to $307.4 million over the five
years to 2026, which is a significantly lower rate than imports. Export growth is expected as a result of the United
States and emerging economies in South America. This growth is expected to be constrained by growing
competition from manufacturers abroad and substitute energy sources.

MIXED LANDSCAPE

Ontario is the largest producer and consumer of wind-generated power.

Although the province remains committed to generating energy from renewable sources, the high cost per kilowatt
hour of wind-generated electricity is dampening enthusiasm for wind power projects. Ontario pays between $0.11
and $0.13 per kilowatt hour (kWh) for wind power. By comparison, the average price for wind-generated power in
the United States is $0.07 per kWh. The average price for electricity produced in Canada by all other energy
sources, which includes nuclear, water and gas, is also only $0.07 per kWh.

In addition, to accommodate further increases in wind-generated electricity, substantial infrastructure spending will
be needed to improve Ontario's existing power grid. The province, even now, is paying some wind farms not to
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produce electricity. Consequently, Ontario has reduced its feed-in tariff, which will likely discourage future private
investments in the province. Additionally, the low price of natural gas, a competing resource for generating
electricity, between 2016 and 2020 has made it harder to get wind power projects funded in shale- and gas-rich
provinces such as Alberta. As a result, while wind farms and wind turbines will continue to be built in Canada, the
rate of industry growth is forecast to moderate.

Over the five years to 2026, industry wages are expected to grow slightly, rising at an annualized rate of 0.3% to
$142.7 million. Modest demand growth, however, will help constrain steep rises in industry employment and wage
costs. Since wages are expected to grow at a slower rate than industry revenue, profit is forecast to improve over
the next five years. Industry profit, defined as earnings before interest and taxes, is expected to account for 1.9% of
industry revenue in 2026, up from 1.2% in 2021.

NEW INNOVATIONS

The industry is aggressively pursuing new turbine designs to more
efficiently capture wind and generate electricity.

Advancements being pursued by manufacturers include designing taller towers and turbines with longer and lighter
blades. The power of the wind is directly proportional to the swept area of the blades, so an increase in rotor
diameter has spurred development in low and medium wind speed areas and added to the efficiency of existing
sites.

Tower heights have grown steadily in recent years, enabling developers to access higher, steadier wind resources.
A decade ago, the average wind turbine was installed on a 65.0-metre tower. Today, the average wind turbine sits
atop an 80.0-metre tower. In the near future, 85.0- and 100.0-metre towers will become increasingly used. However,
in addition to higher towers with longer blades, engineers are developing cost-efficient and imaginative wind turbines
designed to increase efficiency.

Performance Outlook Data

Year
Revenue

($m)
IVA

($m)
Establishments

(Units)
Enterprises

(Units)
Employment

(Units)
Exports

($m)
Imports

($m)
Wages

($m)

Domestic
Demand

($m)

Electric power
consumption

 (Billion
kilowatt hours)

2021 755 165 20.0 15.0 1,536 217 273 141 811 1,957
2022 765 167 20.0 15.0 1,517 288 457 140 934 1,982
2023 767 166 19.0 14.0 1,488 293 460 138 934 1,999
2024 795 171 19.0 14.0 1,517 294 458 141 958 2,023
2025 797 173 19.0 14.0 1,542 306 472 143 964 2,045
2026 804 173 18.0 14.0 1,536 307 471 143 968 2,068
2027 810 174 18.0 13.0 1,543 311 473 143 972 2,088
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Industry Life Cycle The life cycle stage of this industry is    Mature

LIFE CYCLE REASONS

Industry products are accepted by downstream consumers

The industry is consolidating

The industry is aggressively pursuing technological advancements

The Wind Turbine Manufacturing industry in Canada is in the mature stage of its life cycle. Industry value added
(IVA), which measures an industry's contribution to the overall economy, is projected to decrease at an annualized
rate of 3.1% over the 10 years to 2026. In contrast, Canadian GDP is anticipated to grow an annualized 1.9% during
the same period. In general, an IVA rate that is far below the rate of overall economic growth is an indication that an
industry is in its declining stage. However, wind energy, measured by total capacity, is gradually increasing in
Canada. The decline of the industry is primarily the result of an adverse business environment that has hurt sales.

While the number of industry establishments is expected to decline over the 10 years to 2026, numerous
government incentives and subsidies will continue to attract industry operators during the period. To qualify for
government incentives, such as Ontario's Feed-in Tariff Program, 50.0% of wind turbines must be manufactured
locally. To meet this stipulation, a growing number of multinational industry operators, including General Electric
Company and Enercon Services Inc., have increased their manufacturing footprint in Canada. This trend is expected
to continue.

Additionally, the industry will continue to depend on government initiatives, incentives and subsidies as competing
resources for generating electricity, such natural gas, remain abundant in Canada. Nevertheless, the industry is
aggressively pursuing technological advancements in turbine designs in an effort to more efficiently capture wind
and generate electricity.
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Products & Markets
Supply Chain Key Buying Industries

1st Tier

Renewable Power in Canada

Electric Power Transmission in Canada

Wind Power in Canada

Agriculture, Forestry, Fishing and Hunting In Canada

Manufacturing In Canada

2nd Tier

Consumers in Canada

Key Selling Industries
1st Tier

Engine & Turbine Manufacturing in Canada

Iron & Steel Manufacturing in Canada

Semiconductor & Other Electronic Component
Manufacturing in Canada

Aluminum Manufacturing in Canada

Metal Stamping & Forging in Canada

Steel Rolling & Drawing in Canada

2nd Tier

Mining In Canada

Products & Services

  NACELLES

Nacelles manufactured by the Wind Turbine Manufacturing industry in
Canada are typically made from fibreglass.

Nacelles contain nearly 8,000 components that process the wind swept by the turbine's rotors into electric power.
Essentially, these are the housing covers and therefore important for the protection of the interior mechanics of a
wind turbine. Nacelles are the largest cost associated with wind turbine installations, accounting for an estimated
34.0% of industry revenue in 2021, down from 35.9% in 2016. Nacelles must be optimized for local climate
conditions to ensure maximum usage of the turbine's generating capacity. In Canada, this generally entails creating
a system that works efficiently in cold weather. This segment is dominated by major wind manufacturers, such as
General Electric Company and Enercon Services Inc., which have ample research and development budgets and
access to a global supply chain, which makes them more competitive within the industry. This product segment has
fallen as a share of revenue over the five years to 2021 as operators have emphasized sleeker, more efficient
designs.

TOWERS AND FOUNDATIONS

Towers are the structural base of the turbine, on which the electronic
components rest.

Similarly, the foundation is the base on which a tower is supported. In 2021, this segment is expected to account for
19.1% of industry revenue, a decrease from 20.0% in 2016. Turbine tower heights range between 50.0 metres and
164.0 metres. The greater a turbine's elevation, the higher its wind generating capacity, since wind speeds increase
with height. Despite the trend toward the construction of larger towers during the period, reduced building costs as a
result of technological developments have lowered the cost of these structures. Towers are generally made from
three or four steel sections and assembled on-site.
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ELECTRONIC INFRASTRUCTURE AND COMPONENTS

Electronic infrastructure and components are estimated to account for
10.1% of industry revenue in 2021, up from 8.8% in 2016.

These product costs have increased over the past five years as technological developments have increased the use
of this product segment in turbines. As technological change continues, IBISWorld expects this trend to continue.
Wind turbines contain complex communications and power distribution software, systems and instrumentation. The
majority of this electronic infrastructure is developed by the global turbine manufactures. Smaller electronic
components are often manufactured overseas.

ENGINEERING, ON-SITE DEVELOPMENT AND OTHER SERVICES

This diverse category includes engineering management, construction
development, on-site planning and various other assembly and
installation products and services.

Combined, this segment is expected to account for 16.8% of industry revenue in 2021, up from 16.1% in 2016. As
industry products become more complex and advanced, the cost of development and engineering is expected to
continue growing.

ROTORS

In a wind turbine, the rotor is the component that connects the blades of
the turbine to the main shaft.

As wind moves the blades, the rotor rotates around its axis and drives the generator, ultimately creating energy
through mechanical rotation. In general, as wind speed increases, it moves the rotor faster, creating larger amounts
of energy. In 2021, rotors are expected to account for 20.0% of industry revenue, up from 19.2% in 2016.

Demand
Determinants

Demand for the Wind Turbine Manufacturing industry in Canada has been
relatively isolated from economic determinants, such as employment,
consumer spending and corporate profit.

Instead, industry demand has been driven by a combination of government incentives, subsidies and direct
spending programs, as well as the price of fossil fuels, which power traditional oil and gas-powered turbines, a less
costly substitute to wind turbines.

Government spending, initiatives and subsidies

Federal and provincial regulations to reduce greenhouse gas emissions have helped propel growth for clean energy
companies, such as wind turbine manufacturers. In addition, tax incentives, such as the Accelerated Capital Cost
Alliance Act and Scientific Research and Experimental Development Program, have created tax deductions for
companies that engage in green energy projects. This, in turn, has provided an incentive for power distribution
companies to purchase green energy and offered cost reductions for wind turbine manufacturers. Lastly, federal
government agencies, such as Environment Canada and other federal facilities, have promised to purchase
electricity from renewable energy sources. Such investment in industry products by the Canadian government has
provided a direct spending boost to the industry over the five years to 2021 and is expected to continue.

Price of traditional and alternative forms of power

Renewable sources often come at a higher price for energy providers and government incentives level the playing
field against traditional power sources such as coal and other fossil fuels. For example, Ontario's Feed-in Tariff, a
subsidy designed to make wind energy more competitive, offers guaranteed pricing structures to cover the cost of
alternative energy projects, enabling a reasonable return on investment over a standardized contracting period or
term. Nevertheless, an abundant supply of natural gas in Canada's oil sands region makes traditional gas-powered
turbines a less costly substitute to wind turbines. Canada's amount of proven reserves only trails Saudi Arabia and
Venezuela. Due to this ample supply, Canada's natural gas prices are low when compared with the rest of the world.
Over the five years to 2021, the world price of natural gas is expected to increase at an annualized rate of 8.7% but
this is due to a forecast surge in 2021. In fact, between 2016 and 2020, the world price of natural gas declined and
increased competition for industry operators. Lower gas prices, in turn, tempered demand for wind power projects.
In 2021, demand for wind power is forecast to improve alongside growth in natural gas prices.

Population
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Demand for turbines is also influenced by demand for electricity. As the population grows, demand for electricity
increases. According to Statistics Canada data and IBISWorld projections, the Canadian population is expected to
grow at an annualized rate of 1.2% over the five years to 2021. Moreover, an expansion of industrial activity, as a
result of broader economic growth, will also boost demand for electricity and wind turbines.

Global uncertainty

The spread of COVID-19 (coronavirus) reduced global demand for most products. In 2020, the decline in industry
revenue is forecast to be modest, but this is mostly because revenue has remained relatively low since 2017 when
oil and gas prices fell. Still, several new wind turbine projects were delayed, which will limit future industry growth to
a degree. While this industry was not hit particularly hard by developments related to the coronavirus, investment in
alternative energy sources, such as wind power, decreased slightly as government agencies focused on the
pandemic. In 2021, despite the continued spread of coronavirus, demand for wind power is forecast to improve
alongside improved economic conditions and forecast growth in the world prices of crude oil and natural gas, which
are substitutes to wind power.

Major Markets

  EXPORTS

In 2021, exports are expected to account for 28.7% of revenue for the
Canadian Wind Turbine Manufacturing industry, up from 18.4% in 2016.

Over the five years to 2021, exports' contributions to total industry revenue have increased as major players, such
as General Electric Company and Enercon Services Inc., have increased manufacturing capabilities in Canada.
Most industry exports are destined for the United States, as the high presence of intercompany trade, shared
geographic borders and favourable trade conditions encourage trade between these two large markets for wind and
alternative energy. Recently, a new trade agreement, the United States-Mexico-Canada Agreement (USMCA), was
ratified by the three countries.

PRIVATE UTILITIES

Private utilities, including independent power producers (IPPs), represent
the largest market in the industry, accounting for an expected 65.1% of
total revenue in 2021, down from 72.6% in 2016.

IPPs find investors and raise funds to help front the high initial cost of constructing a wind farm, which includes
purchasing wind turbines. After a wind farm is up and running, the wind-generated power is then sold to a private or
public utility company at a predetermined rate through an energy purchase agreement. For example, in 2012,
government-owned public utility BC Hydro awarded an energy purchase agreement to independent power provider
AltaGas, for the Bear Mountain Wind Park project. This project took two years of work before the wind park could be
fully connected to the BC Hydroelectric grid. Over the five years to 2021, private utilities' share of revenue has
decreased, primarily as a result of much faster growth in exports.

PUBLIC UTILITIES

Public utilities are a much smaller segment in the wind turbine market and
are expected to account for 6.1% of industry revenue in 2021, down from
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9.0% in 2016.

In most Canadian provinces, government-owned and vertically integrated public utilities are involved in the
generation, transmission and distribution of electricity. Nevertheless, even in areas with a low level of utility
deregulation, wind power projects are often the result of a partnership between an independent power producer and
a public utility, whereby the public utility enters into energy purchase contracts with the independent power provider.
Over the five years to 2021, this segment's share of industry revenue has declined as partnerships among
independent power providers have become more common.

OTHER

Other buyers of wind turbines are expected to account for 0.1% of total
industry revenue in 2021.

This segment is diverse and includes large industrial electricity users, such as manufacturers and oil and gas
producers, which build wind generation facilities to offset reliance on fossil fuels. For example, Calgary-based
Enbridge Inc., which is primarily involved in oil and natural gas transport, invested nearly $4.0 billion in alternative
energy project. In addition, electronics manufacturer Samsung, through its Samsung Renewable Energy Inc.
subsidiary, teamed up with independent energy provider Pattern Energy Group Inc. to build the South Kent Wind
project, which was completed prior to the current period, in 2014.

This segment also includes federal, provincial and municipal institutions, in addition to households, farmers,
households and small business, which purchase small turbines. These markets may be off-grid, whereby consumers
use wind turbines to provide power for themselves or they may be on-grid markets, where energy is sold back to the
power distribution providers. This market is forecast to remain steady as a share of revenue during the period.
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International Trade Exports in this industry are    High and Steady

Imports in this industry are    Medium and Steady

International trade in the Wind Turbine Manufacturing industry in Canada is moderate, with imports expected to
account for 33.6% of domestic demand and exports expected to account for 28.7% of industry revenue in 2021.
Nevertheless, trade in this industry is significant, given the size and international presence of industry players, such
as General Electric Company (GE) and Enercon Canada Inc. However, trade values fluctuate heavily due to
fluctuations in both domestic and international demand.

Imports

Over the five years to 2021, imports are expected to grow at an annualized rate of 0.6% to $272.5 million. After
considerable growth prior to the period, imports fell in 2016, which resulted in a low starting value to begin the
period. Since 2016, the value of industry imports has been volatile but is ultimately expected to increase due to the
low value of imports at the start of the period. There is a high amount of trade between the United States and
Canada, which reflects the shared geographic borders and favourable trade conditions between the countries. In
2021, an estimated 16.2% of industry imports is expected to come from the United States.

Commerce between these two nations is also facilitated by a high amount of intercompany trade. For example,
industry major player GE operates wind turbine manufacturing facilities in Ontario and across the border in New
York and Michigan. Other countries accounting for a significant share of industry imports in 2021 include China,
which represents an estimated 29.2%, followed by Germany (30.4%) and Turkey (16.7%).

Exports

Industry exports are expected to increase an annualized 0.6% to $216.6 million over the five years to 2021, primarily
as a result of steady growth in exports to the United States. Still, export growth is forecast to be modest as a result
of the high value of exports in 2016. Exports were at a high value in 2016 after growing 446.6% in 2015 due to high
oil and gas prices.

In 2021, the United States is expected to account for 98.7% of industry exports, a figure which has grown during the
period. This high concentration is primarily due to the presence of intercompany trade, geographic proximity and
favourable tariff conditions between the two nations. In fact, Canadian industry export growth would have been
much stronger had it not been for a softened US wind turbine market in 2017, whereby uncertainties regarding the
extension of federal government production tax credit led to a decline of more than 50.0% in exports to the United
States that year. Over the five years to 2026, industry exports are expected to grow at an annualized rate of 7.2% to
$307.4 million as demand for renewable energy in the United States is expected to grow considerably.
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Business
Locations

  Ontario

Ontario accounts for the largest share of the Canadian Wind Turbine Manufacturing industry's establishments, accounting for an
estimated 40.5% of establishments, based on 2019 installed capacity data provided by the Canadian Wind Energy Association
(latest data available). Ontario is the country's largest consumer of wind-generated electricity. With more than 90 wind farms,
Ontario produces enough wind-generated electricity to power an estimated 7.5% of electricity demand in the province. In addition,
provincial initiatives, such as Ontario's Feed-in Tariff Program and the Green Energy Act, have promoted alternative and wind
power projects over the five years to 2021. Ontario's share of industry establishments may stagnate over the five years to 2026,
as limitations in the province's existing power grid have reduced the subsidy amount associated with the region's Feed-in Tariff
Program, potentially discouraging downstream demand for wind power projects.

Quebec

Quebec accounts for the second-largest share of industry establishments, with an estimated 28.9% of locations. Quebec, similar
to other regions in Canada, has mandated goals to significantly reduce greenhouse gases by 2021. This, in turn, has spurred the
development of wind farms and boosted industry revenue, especially for smaller industry operators specializing in the
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maintenance and installation of wind power components and control equipment. In addition, industry operators in Quebec benefit
from access to a skilled and knowledgeable workforce, as the region comprises a large share of Canada's population and is home
to knowledge-based industries, such as aerospace, life science and information technology. Additionally, forecast growth in
natural gas prices may lead to facility expansion over the next few years.

Other provinces

British Columbia accounts for an estimated 5.3% of industry establishments, reflecting its large population. Similar to other
provinces, British Columbia incentivizes wind and alternative energy through greenhouse gas reduction targets. As these
provinces shift away from traditional coal, oil and gas-powered energy, demand for wind turbine manufacturers will continue to
improve. Alberta also has a notable concentration of establishments, with an estimated 12.6% of the industry's total. Alberta is
also home to many of Canada's oil sands and natural gas reserves, which means that industry operators can more easily find
skilled labour in this province.
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Competitive Landscape
Market Share
Concentration

Concentration in this industry is    High

The Wind Turbine Manufacturing industry in Canada has a high level of concentration, with the two largest operators
in the industry accounting for an estimated 70.1% of industry revenue in 2021. Industry concentration reflects the
high initial capital investments and specialized knowledge required to participate in the industry. It also reflects the
recent departure of two former major players, Senvion Canada Inc. and Siemens Gamesa Renewable Energy SA.
The recent departure of two sources of major competition, combined with a poor industry landscape, has resulted in
the industry's two remaining major players capturing a significant share of the market. This trend is expected to
continue as Enercon Canada Inc., one of the remaining major players, is in the process of opening new facilities in
Ontario, expanding its production footprint in Canada. Nevertheless, the industry also contains numerous small
operators that manufacture smaller scale wind turbines.

Key Success
Factors

IBISWorld identifies 250 Key Success Factors for a business. The most important for this industry are:

Ability to quickly adopt new technology:
This industry devotes significant financial resources to research and development. Such programs give operators a
competitive edge through use of the latest and most efficient power generation technologies.

Access to secure revenues:
Industry operators, in addition to manufacturing wind turbines, often sign multiyear maintenance and repair contracts
with power distribution companies. Developing long-term relationships may also lead to future projects.

Effective quality control:
To develop a trusted brand name, industry operators should ensure consistent quality.

Well-developed internal processes:
Efficient inventory and cost management systems help operators develop a competitive edge. Lower operational
costs also improve profitability for operators.
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Cost Structure
Benchmarks

  Profit

Profit for the average industry operator has fluctuated over the five
years to 2021 due to the price of steel and shifts in demand related to
the spread of COVID-19 (coronavirus). Profit, measured as earnings
before interest and taxes, is expected to account for 1.2% of industry
revenue in 2021, up from 0.9% in 2016. Major industry players, such as
General Electric Company, benefit from economies of scale. Despite
overall growth in profit during the period, profit fell to a loss of 0.4% of
industry revenue in 2020 as the coronavirus pandemic lowered prices
on industry parts and products amid an overall decline in demand.

 

  Wages

Wages are expected to account for 18.7% of industry revenue in 2021,
up from 18.1% in 2016. However, the value of industry wages is
expected to decline an annualized 7.4% to $140.8 million over the five
years to 2021. Despite the large drop in overall wage expenditure,
wages as a share of revenue have increased during the five-year
period due to even greater industry revenue losses.
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  Purchases

Purchases represent the largest cost in this industry. In 2021,
purchases are expected to account for 53.1% of total industry revenue,
up from 42.3% in 2016. Turbine blades, nacelles and other components
are generally made from fibre-reinforced epoxies, unsaturated polyester
and other plastic resins. Prices for these materials are expected to
decline marginally over the five years to 2021, but at a slower rate than
industry revenue. Additionally, wind turbine manufacturers benefited
from technological improvements in the structures of wind turbines that
use less material. Wind turbine towers are made with tubular steel.
Moreover, other vital turbine components, including the hubs,
gearboxes, generators, frames and various equipment parts, are made
from steel.

 

  Marketing

Marketing costs are expected to account for 1.6% of industry revenue
in 2021, down from 2.0% in 2016.

 

  Depreciation

Depreciation costs are generally derived from capital investments for
buildings, production facilities, machinery, power-operated tools,
exhibition or prototype turbines, fixtures, fittings and other equipment.
Depreciation is expected to account for 1.9% of revenue in 2021, up
from 1.7% in 2016

 

  Rent

Rent costs are expected to account for 2.4% of industry revenue in
2021, representing an increase from 2.3% in 2016.

 



Wind Turbine Manufacturing in Canada November 2021

27 IBISWorld.com

  Utilities

Utilities are expected to account for 1.1% of industry revenue in 2021,
down from 1.4% in 2016.

 

  Other Costs

Other industry costs are expected to account for 20.0% of industry
revenue in 2021, down from 31.2% in 2016. The majority of these costs
are spent on research and development (R&D). Wind turbine
manufacturers are constantly seeking new materials, designs and
production methods to lower costs, improve efficiency and gain a
competitive edge. Canadian government incentives for R&D, such as
the Scientific Research and Experimental Development program, have
incentivized greater industry R&D spending over the past five years.
Other costs include financing, interest and insurance costs. This
segment also includes administrative costs, in addition to legal,
accounting and other business-related fees.

 

Basis of
Competition

Competition in this industry is    Medium and the trend is Increasing

  Operators in the Wind Turbine Manufacturing industry in Canada are
subject to moderate levels of competition.

Industry operators internally compete along traditional criteria, such as price and quality. Additionally, wind turbine
manufacturers experience competition from traditional energy generation techniques, such as natural gas-powered
turbines and other forms of alternative energy.

INTERNAL COMPETITION

Given the comparatively high cost of wind power development, price is an
important competitive factor for industry operators.

Factors that determine wind turbine prices include labour and production costs, distribution arrangements and cost
of raw material, such as steel and copper.

Product quality is another basis of competition. Industry operators are constantly sinking funds into research and
development projects, attempting to establish differentiated technologies that can enhance turbine efficiency, lower
costs associated with maintenance and repair and compete more efficiently with traditional oil- and gas-powered
turbines. For example, major player General Electric Company, is introducing a new wind turbine tower, which has a
splayed base, as opposed to a solid tower-base. This design is intended to reduce material costs and add rigidity to
the wind turbine.

EXTERNAL COMPETITION

Industry operators also endure competition from traditional alternative
energy generation technologies.

The abundance of natural gas in Canada makes natural gas-generated electricity a cost-efficient alternative to wind
power. Other forms of renewable energy, such as solar panels, also receive a considerable amount of government
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support. When costs for natural gas or other alternative energy generation technologies decrease, it can be very
hard for industry operators to compete.

Barriers to
Entry

Barriers to Entry in this industry are    Medium and the trend is Steady

  The Wind Turbine Manufacturing industry in Canada has
moderate barriers to entry as new industry entrants must
make significant capital expenditures on structures,
machinery and equipment and start-up companies must
also employ individuals with substantial technical
knowledge. Additionally, the ongoing operation of a wind
turbine manufacturing facility requires an extensive
amount of capital, engineering expertise and salespeople
with extensive connections to downstream utilities, power
distribution operators, independent power providers and
other markets.

Products may need tailoring to suit a client's need or the
installation region's wind patterns. In this regard, a lack of
qualified personnel can pose a barrier to entry. Lastly,
multinational companies with established global
reputations and established relationships with
downstream markets largely dominate the industry.

Barriers to Entry Checklist

Competition Medium  

Concentration High  

Life Cycle Stage Mature  

Technology Change High  

Regulation & Policy Heavy  

Industry Assistance High  

Industry
Globalization

Globalization in this industry is    High and the trend is Steady

  The Wind Turbine Manufacturing industry in Canada has a high level of globalization. The industry's largest companies
are all foreign-owned and headquartered in the United States and Germany. One of the largest global manufacturing
companies, Denmark-based Vestas Wind Systems A/S (Vestas), is a major supplier and is responsible for the aggregate
installation of about one-third of all wind turbines in Canada, according to the Canadian Wind Energy Association.
However, the preponderance of Vestas' manufacturing operations is concentrated in the United States and overseas.
Therefore, revenue from this major international wind turbine manufacturer is not included in this report.
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Major Companies

Major Players General Electric Company

Market Share: 39.5%

  General Electric Company (GE) is a multinational conglomerate with products and services ranging from aircraft
engines, power generation and water processing to household appliances, medical imaging and consumer
financing. GE employs about 175,000 people worldwide and is one of the world's leading wind turbine suppliers, with
more than 35,000 turbine installations in 31 countries worldwide. GE's current product portfolio includes onshore
wind turbines with rate capacities ranging between 1.7 MW and 4.8 MW, as well as offshore wind turbines ranging
between 6.0 MW and 12.0 MW. The company has wind turbine manufacturing and assembly facilities in Germany,
Canada, Norway, China and the United States.

GE's Canadian, industry-relevant manufacturing facilities are all located in Ontario. In addition to producing nacelles,
turbine blades and other components, GE also provides development, support and monitoring services related to
the construction and maintenance of wind power projects. GE's wind turbine manufacturing and service operations
are divided among the company's Canadian facilities and nearby US locations, thus lowering GE's Canadian-
specific revenue. However, over the five years to 2021, regulatory incentives have encouraged GE to increase its
industry-relevant manufacturing footprint in Canada. Ontario's Feed-in Tariff Program, which enables homeowners,
business owners and private developers to generate renewable energy and sell it at a guaranteed price for a fixed
contract term, has boosted wind farm projects in Ontario. To qualify for this feed-in tariff, more than 50.0% of the
wind turbines for these projects must be manufactured locally. In response to this regulation, GE has expanded its
wind turbine facilities in locations such as Peterborough, ON.

Financial performance

Over the five years to 2021, GE's industry-relevant revenue is expected to grow at an annualized rate of 0.5% to
$298.1 million. While revenue over the past decade has been bolstered by major wind power development projects,
in particular, in well-subsidized provinces such as Ontario, the pace of wind energy development has slowed over
the past five years. Nevertheless, GE has been awarded several major turbine contracts over the five years to 2021.
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For example, GE was commissioned to supply 61 wind turbines for the Meikle Wind Project. The project was
completed in January 2016 and is expected to be the largest wind farm in British Columbia and will create enough
energy to power 54,000 homes. As a result of these large projects, GE's industry-relevant operating profit, defined
as earnings before interest and taxes, is forecast to grow an annualized 5.8% to $3.6 million over the five years to
2021.

 
General Electric Company (industry-relevant operations) - financial performance*

Year
Revenue

($m)
Growth

(% change)
Operating Profit

($m)
Growth

(% change)
2016 291.0 N/C 2.7 N/C
2017 257.1 -11.6 5.4 100.0
2018 260.2 1.2 3.3 -38.9
2019 283.5 9.0 5.2 57.6
2020 298.7 5.4 -1.3 N/C
2021 298.1 -0.2 3.6 N/C

Source: IBISWorld
Note: *Estimates (Figures are converted from USD to CAD)

Enercon Canada Inc.

Market Share: 30.6%

  Headquartered in Germany, Enercon Services Inc. (Enercon) is a designer and manufacturer of wind turbines and
gearless generator technologies. The company has installed more than 43.5 GW of wind energy capacity globally
and manufactures turbines ranging between 500.0 KW and 7.5 MW. Enercon is involved in each phase of the wind
turbine manufacturing process, including base and tower installation, in addition to the fabrication and installation of
control, drive and grid management systems. Similar to other players, Enercon also provides long-term service
agreements for the maintenance and repair of its turbines. These agreements provide Enercon with long-term
sources of additional revenue and keep customers reliant on the services it provides. Globally, the company has
production facilities in Sweden, Brazil, Turkey, Portugal, Canada, Austria and France.

Enercon's roots in Canada date back to 2001. The company's subsidiary, Enercon Canada Inc. (Enercon Canada),
has about 500 employees with service stations and manufacturing sites in Matane, QC, and Beamsville, ON.
According to 2019 figures from Renewables Now, the total capacity of Enercon's installed wind turbines is about
2,500.0 MW.

Financial performance

Enercon Canada has endured a more moderate decline than the overall industry, with its industry-relevant revenue
expected to decline an annualized 4.0% to $230.8 million over the five years to 2021. The company performed
relatively well during most of the period but endured a significant decline in revenue in 2017 which followed overall
industry trends. The company was commissioned for several large wind turbine projects over the past five years.
Prior to the period, Enercon Canada and Rankin Construction Inc. partnered to make precast concrete parts for the
Niagara Region Wind Corporation's wind turbine towers. More recently, in October 2017, Enercon submitted a
proposal to install 15 3.5 MW to 4.2 MW turbines for the Welsch wind farm in Alberta. The project was completed in
December 2018. Its most recent order of 345.0 MW for Canada has boosted the company's revenue in 2019 and is
expected to position Enercon as the industry's leader. This recent revenue growth has facilitated growth in the
company's industry-relevant operating profit, defined as earnings before interest and taxes, which is expected to
grow an annualized 1.0% to $2.8 million over the five years to 2021. However, the company's overall growth masks
significant industry hurdles, as overall demand for new wind turbines declined in recent years.
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Enercon Canada Inc. (industry-relevant operations) - financial performance*

Year
Revenue

($m)
Growth

(% change)
Operating Profit

($m)
Growth

(% change)
2016 283.2 N/C 2.6 N/C
2017 122.7 -56.7 2.6 0.0
2018 205.8 67.7 2.6 0.0
2019 197.6 -4.0 3.6 38.5
2020 210.6 6.6 -0.9 N/C
2021 230.8 9.6 2.8 N/C

Source: IBISWorld
Note: *Estimates (Figures are converted from EUR to CAD)

Other Companies The Wind Turbine Manufacturing industry in Canada is heavily concentrated. Moreover, the industry is also
characterized by globalization and moderate trade. For example, Vestas Wind Systems A/S (Vestas), is a major
supplier responsible for the aggregate installation of about one-third of all wind turbines in Canada, according to the
Canadian Wind Energy Association. However, the preponderance of Vestas' manufacturing operations is
concentrated in the United States and overseas. Therefore, revenue from this major international wind turbine
manufacturer is not included in this report.

Over the five years to 2021, two major players exited the industry as a result of poor performance and a difficult
business landscape. In addition to high levels of global competition, industry operators have had to endure
competition from natural gas producers. This has made operating difficult for even the most efficient industry
operators, resulting in the exit of Senvion Canada Inc. and Siemens Gamesa Renewable Energy SA. The full fallout
of these major players leaving the industry is not yet clear. However, it is likely that industry consolidation and global
competition will continue to increase, making competition difficult for the industry's remaining operators. The majority
of other industry operators are small-scale manufacturers, which specialize in the production of smaller turbines
ranging between 1.0 KW and 300.0 KW.



Wind Turbine Manufacturing in Canada November 2021

32 IBISWorld.com

Operating Conditions

Capital
Intensity

The level of capital intensity is    Low

  Capital intensity in the Wind Turbine Manufacturing
industry in Canada is low to moderate, with industry
operators spending an estimated $0.10 on capital for every
$1.00 spent on labour in 2021. The manufacturing process
requires heavy capital expenditures in the form of
productive machinery and automation equipment. Capital
intensity has increased in this industry over the five years
to 2021, as manufacturers have invested in equipment.
The cost of wind turbines has declined significantly as
technological advancements improve operational
efficiency. Over the five years to 2026 industry operators
are expected to continue to invest in new machinery and
equipment in an effort to produce more efficient and less
costly wind turbines.



Wind Turbine Manufacturing in Canada November 2021

33 IBISWorld.com

Technology &
Systems

Potential Disruptive Innovation: Factors Driving Threat of Change

Level Factor Disruptive
Effect

Description

Very Low Rate of
Innovation

Very
Unlikely

A ranked measure for the number of patents
assigned to an industry. A faster rate of new
patent additions to the industry increases the
likelihood of a disruptive innovation occurring.

Very Low Innovation
Concentration

Very
Unlikely

A measure for the mix of patent classes
assigned to the industry. A greater
concentration of patents in one area increases
the likelihood of technological disruption of
incumbent operators.

Very Low Ease of Entry Very
Unlikely

A qualitative measure of barriers to entry.
Fewer barriers to entry increases the
likelihood that new entrants can disrupt
incumbents by putting new technologies to
use.

High Rate of Entry Likely Annualized growth in the number of
enterprises in the industry, ranked against all
other industries. A greater intensity of
companies entering an industry increases the
pool of potential disruptors.

Medium Market
Concentration

Potential A ranked measure of the largest core market
for the industry. Concentrated core markets
present a low-end market or new market entry
point for disruptive technologies to capture
market share.

  The industry is experiencing a low level of both the rate of new patents and the concentration of patents in the industry.
This creates an environment where the threat of new technologies driving disruption is low.

Additionally, this industry's structure makes it difficult for new operators to enter and succeed. These barriers have the
potential to disincentivize potential disruptors. Despite these barriers, the industry is experiencing a rapid growth in the
number of companies. A difficult operating environment for new entrants combined with a large cohort of them may create a
situation where these companies may take on a disruptive trajectory in non-traditional markets.

The Wind Turbine Manufacturing industry in Canada endures serious
competition and is exposed to many potential technological disruptions, many
of which have added to the high revenue volatility over the five years to 2021.

Since wind turbines are primarily used for the generation of energy and electricity, the industry competes against the
manufacturing of other types of engines and renewable energy sources. Moreover, declines in the price of crude oil and
natural gas or improved efficiency in the operation of coal energy plants can decrease demand for wind turbines. As a
result, major technological advancements in solar power, geothermal energy generation, hydroelectric and even fossil fuel
energy sources have the potential to disrupt the industry's growth by shifting demand away. Innovative products and
technological advancements primarily disrupt the industry by making these alternative energy sources more affordable,
driving up returns on investment. Wind turbine manufacturers have been forced to innovate and drive efficiency in the
manufacturing process to reduce costs and maintain competitiveness against a variety of alternate energy sources.

The level of technology change is    High

  Technological change in the Wind Turbine Manufacturing industry in Canada
is high.

Over the five years to 2021, advancements in wind turbine manufacturing have focused on the design of taller towers and
longer and lighter blades. The power of the wind is directly proportional to the swept area of the blades, so an increase in
rotor diameter can inherently improve turbine efficiency. As a result, tower heights have grown steadily over the past five
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years, which has also enabled developers to access higher, steadier wind resources and it has reduced the cost per
megawatt of turbines. According to a 2019 report from the Berkley Lab (latest data available), the average generating
capacity of newly installed wind turbines increased 239.0% since 1998 and 1999, due to the construction of larger turbines.

In addition to higher towers with longer blades, engineers are developing cost-efficient and imaginative wind turbines
designed to increase efficiency. For example, General Electric Company introduced a new wind turbine tower called the
Space Frame Tower, which looks like a regular tube-shaped turbine tower with a reduced amount of steel in its frame. The
tower has a five-sided lattice configuration that permits for a wider base than the familiar tube-style turbine towers and adds
structural rigidity and stability. This enables the tower to gain height over its conventional counterparts, while reducing the
costs associated with added materials.

At the Research Institute for Applied Mechanics at Kyushu University in Japan, turbines are being developed that also
improve output. By combining an inlet shroud, a diffuser and a brim into a wind lens, power output has improved by a factor
of two to five times. The wind lens works by creating an area of low pressure behind the turbine that essentially sucks the
wind through the turbine, increasing effective wind speed. Since wind power is proportional to the wind speed cubed, the
wind lens changes the fluid dynamics around the turbine to increase its power.

SheerWind Inc., a wind power company from Minnesota, developed a new turbine that it claims can produce six times the
output of traditional turbines. This novel approach to wind power generation does not rely on high wind speeds or long
blades. Instead, it captures wind at any speed from a portal located above ground and then funnels the air through a duct
where it picks up speed and drives a generator on the ground level. By bringing the airflow from the top downward, it is
possible to generate more power with smaller turbine blades.

Altaeros Energies Inc., a Boston-based start-up, is pilot testing a new turbine designed to take advantage of the stronger
winds found at higher altitudes. The company plans to hoist an airborne wind turbine to the unprecedented height of 1000.0
feet above a remote Alaskan site. Its buoyant airborne turbine prototype will supply power to a dozen off-the-grid homes.

Revenue
Volatility

The level of volatility is    Very High

  The Wind Turbine Manufacturing industry in Canada has experienced very
high revenue volatility over the five years to 2021.

Industry revenue endures major volatility from demand with domestic orders for turbines fluctuating significantly from year-
to-year. Alternative forms of energy production, whether fossil fuels or other renewable sources are major competitive
forces that can curb demand for wind turbines. Therefore, fluctuations in the costs of other energy sources and incentives
put in place by the government create volatility in demand for wind turbines. To stem high levels of volatility, most industry
operators offer long-term maintenance and repair contracts with large buyers. These measures can help insulate the
industry from future volatility. Still, the industry remains susceptible to changes in the availability and price of fossil fuel
energy, in addition to the Canadian regulatory environment.

Oil prices reached historic lows in 2020 as a result of global travel restrictions due to COVID-19 (coronavirus) and the
resulting supply glut. This fuelled a decline in demand for renewable energy as consumers were attracted to low oil prices.
However, oil prices are forecast to grow in 2021 which should contribute to robust industry revenue growth that year.
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Regulation &
Policy

The level of regulation is    Heavy and the trend is Steady

Although wind power is seen as an environmentally sound form of energy,
wind turbine manufacturers must comply with extensive federal and provincial
regulations.

At the federal level, operators in the Canadian Wind Turbine Manufacturing industry and wind energy distribution
companies must comply with regulations concerning the transmission and sale of electricity between provinces.
Additionally, before a wind farm is constructed, companies must adhere to zoning restrictions on land and over navigable
waterways, environmental regulations regarding fisheries and development in federally protected lands, in addition to other
regulations in regard to aviation and national security.

At the provincial level, each region of Canada has its own regulating body, which governs licensing and regulatory
approval. Over the five years to 2021, industry operators have met stiff environmental regulatory resistance from provincial
sources. One major environmental consideration is whether wind power projects endanger natural habitats, such as
wetlands, watersheds and forests. Analysis by project developers of whether and how their projects meet these stringent
regulations comes at considerable cost to wind power companies.

The industry has also been aided by a series of governmental policies, including Canada's mandated commitment to
reduce greenhouse gas emissions 17.0%, as measured from 2005 levels, by the year 2020. For more information on these
policies, refer to the Industry Assistance section.

Industry
Assistance

The level of industry assistance is    High and the trend is Steady

Many federal and provincial incentives have directly benefited the Wind
Turbine Manufacturing industry in Canada.

These subsidies and incentives include the Accelerated Capital Cost Allowance Act, the Renewable and Conservation
Expense Act, the Scientific Research and Experimental Development Program, the Canada ecoENERGY program and
Ontario's Feed-in Tariff Program.

Accelerated Capital Cost Allowance Act

The Accelerated Capital Cost Allowance Act (ACCA) permits businesses to deduct the cost of clean energy generation and
energy conservation equipment, including wind turbines, at a 50.0% per year declining balance basis. This rate, which is
faster than the implied useful life of the equipment, therefore encourages business investments and helped improve wind
turbine demand over the five years to 2021.

The Canadian Renewable and Conservation Expense Act

The Canadian Renewable and Conservation Expense Act (CRCE) was created to promote the development and
conservation of sources of renewable energy. Costs on feasibility studies, regulatory negotiations, site approval, site
preparation and the testing of turbines on a wind farm are fully deductible in any year. These costs can also be carried
forward indefinitely or transferred to investors through the flow through share rules.

Scientific Research and Experimental Development Program

The Scientific Research and Experimental Development Program (SR&ED) Program is a federal tax incentive program
administered by the Canada Revenue Agency and encourages Canadian businesses of all sizes to conduct research and
development (R&D) in Canada. Companies, including wind turbine manufacturers, may be entitled to claim an Investment
Tax Credit if it incurs eligible R&D expenditures. The tax credit is based on money already committed and spent by the
company. The program is the single largest source of federal government support for industrial R&D and eligible companies
may receive up to a 35.0% federal cash refund. This program lowered R&D costs for certain eligible industry operators over
the past five years, helping to lower operating costs and improve profitability.

ecoENERGY

The ecoENERGY program targets several areas including biofuels, energy efficiency and renewable energy. The program
was implemented in April 2008 and recipients will be entitled to receive incentives for up to seven consecutive years. The
ecoENERGY for Renewable Power initiative has a budget of an estimated $1.4 billion to encourage the use of renewable
energy sources to create electricity. There were no new agreements or recipients of this program after March 2011.

Feed-in Tariff Program

The Ontario Feed-in Tariff (FIT) Program is a comprehensive guaranteed pricing structure for renewable electricity
production. It includes standardized program rules, prices and contracts for anyone interested in developing a qualifying
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renewable energy project. Prices are designed to cover project costs and permit for a reasonable return on investment over
the contract term. The FIT program is intended to make Ontario the first jurisdiction in North America to fully replace coal-
fired generation with cleaner sources of power.

Canada Emergency Wage Subsidy

In response to the poor economic environment resulting from the spread of COVID-19 (coronavirus), the government of
Canada implemented the Canada Emergency Wage Subsidy (CEWS) to alleviate wage obligations for qualified employers
in 2020. To qualify for the CEWS, employers had to meet certain criteria regarding the decline in their revenue. Since
demand for renewable energy in Canada decreased in 2020, it is likely that many of the industry's operators applied for this
wage subsidy, which covered up to $847.00 per week of an employee's wages.

Business Credit Availability Program

The Business Credit Availability Program (BCAP) is also being rolled out in Canada in response to the difficult operating
environment resulting from the spread of coronavirus. The BCAP includes various initiatives aimed at improving liquidity for
operators across a variety of sectors. The objective of the BCAP is to keep business operating during such a difficult time,
with access to credit being one of the primary difficulties cited by businesses in times of poor economic performance.
IBISWorld expects several industry operators to apply for assistance through the BCAP, depending on individual needs.
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Key Statistics
Industry Data

Year
Revenue

($m)
IVA

($m)
Establishments

(Units)
Enterprises

(Units)
Employment

(Units)
Exports

($m)
Imports

($m)
Wages

($m)

Domestic
Demand

($m)

Electric power
consumption

(Billion kilowatt
hours)

2012 1,400 203 30.0 24.0 2,029 166 864 176 2,098 1,840
2013 2,292 445 30.0 25.0 4,398 47.8 909 353 3,154 1,862
2014 2,870 564 31.0 25.0 5,966 38.5 836 483 3,667 1,896
2015 2,579 547 28.0 22.0 5,876 210 670 462 3,039 1,892
2016 1,144 236 26.0 21.0 2,808 210 264 206 1,198 1,897
2017 496 110 25.0 20.0 1,032 85.6 552 89.3 962 1,929
2018 796 191 24.0 19.0 1,888 148 271 165 919 2,000
2019 710 160 21.0 17.0 1,459 143 408 134 976 1,984
2020 671 140 20.0 15.0 1,433 263 382 130 791 1,878
2021 755 165 20.0 15.0 1,536 217 273 141 811 1,957
2022 765 167 20.0 15.0 1,517 288 457 140 934 1,982
2023 767 166 19.0 14.0 1,488 293 460 138 934 1,999
2024 795 171 19.0 14.0 1,517 294 458 141 958 2,023
2025 797 173 19.0 14.0 1,542 306 472 143 964 2,045
2026 804 173 18.0 14.0 1,536 307 471 143 968 2,068

Annual Change

Year
Revenue

(%)
IVA
(%)

Establishments
(%)

Enterprises
(%)

Employment
(%)

Exports
(%)

Imports
(%)

Wages
(%)

Domestic
Demand

(%)

Electric power
consumption

(%)
2012 -29.4 -39.2 0.00 -4.00 -21.2 127 19.9 -29.4 -20.3 -0.50
2013 63.7 119 0.00 4.16 117 -71.3 5.30 101 50.4 1.21
2014 25.2 26.7 3.33 0.00 35.7 -19.5 -8.05 36.8 16.3 1.78
2015 -10.1 -3.00 -9.68 -12.0 -1.51 446 -19.9 -4.42 -17.1 -0.17
2016 -55.7 -56.8 -7.15 -4.55 -52.2 0.09 -60.6 -55.3 -60.6 0.23
2017 -56.6 -53.6 -3.85 -4.77 -63.3 -59.3 109 -56.7 -19.7 1.69
2018 60.5 74.1 -4.00 -5.00 82.9 73.1 -50.9 85.1 -4.47 3.66
2019 -10.8 -16.2 -12.5 -10.5 -22.7 -3.65 50.6 -19.2 6.16 -0.78
2020 -5.47 -12.6 -4.77 -11.8 -1.79 83.9 -6.42 -2.55 -18.9 -5.33
2021 12.5 17.7 0.00 0.00 7.18 -17.5 -28.7 8.22 2.53 4.19
2022 1.36 1.70 0.00 0.00 -1.24 33.1 67.6 -0.72 15.1 1.25
2023 0.18 -0.60 -5.00 -6.67 -1.92 1.62 0.72 -1.51 0.00 0.87
2024 3.67 3.06 0.00 0.00 1.94 0.44 -0.50 2.32 2.64 1.21
2025 0.31 0.99 0.00 0.00 1.64 3.87 3.14 1.34 0.57 1.05
2026 0.84 -0.06 -5.27 0.00 -0.39 0.52 -0.22 -0.08 0.43 1.14

Key Ratios

Year
IVA/Revenue

(%)

Imports/
Demand

(%)

Exports/
Revenue

(%)

Revenue per
Employee

($'000)

Wages/
Revenue

(%)

Employees per
estab.
(Units) Average Wage  ($)

2012 14.5 41.2 11.9 690 12.5 67.6 86,594
2013 19.4 28.8 2.09 521 15.4 147 80,264
2014 19.6 22.8 1.34 481 16.8 192 80,942
2015 21.2 22.1 8.15 439 17.9 210 78,557
2016 20.7 22.1 18.4 407 18.0 108 73,504
2017 22.1 57.3 17.3 481 18.0 41.3 86,531
2018 24.0 29.5 18.6 422 20.8 78.7 87,553
2019 22.5 41.9 20.1 487 18.8 69.5 91,501
2020 20.8 48.3 39.1 468 19.4 71.7 90,789
2021 21.8 33.6 28.7 491 18.7 76.8 91,667
2022 21.9 48.9 37.7 504 18.3 75.9 92,156
2023 21.7 49.3 38.2 515 18.0 78.3 92,540
2024 21.6 47.8 37.0 524 17.7 79.8 92,881
2025 21.7 49.0 38.4 517 17.9 81.2 92,607
2026 21.5 48.7 38.2 523 17.7 85.3 92,904

Figures are inflation adjusted to 2021
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Additional Resources
Additional
Resources

Canadian Wind Energy Association (CanWEA)
http://www.canwea.ca

Distributed Wind Energy Association (DWEA)
http://www.distributedwind.org

Statistics Canada
http://www.statcan.gc.ca

Industry Jargon KILOWATT HOUR
A unit of energy measurement, equal to 1.0 kilowatt expended over one hour.

ONTARIO'S FEED-IN-TARIFF (FIT)
This program offers guaranteed pricing structures to cover the cost-alternative energy projects, enabling a
reasonable return on investment over a standardized period or term.

RENEWABLES
All types of renewable energy, such as solar, wind, hydro- and geothermal power.

Glossary BARRIERS TO ENTRY
High barriers to entry mean that new companies struggle to enter an industry, while low barriers mean it is easy for
new companies to enter an industry.

CAPITAL INTENSITY
Compares the amount of money spent on capital (plant, machinery and equipment) with that spent on labour.
IBISWorld uses the ratio of depreciation to wages as a proxy for capital intensity. High capital intensity is more than
$0.333 of capital to $1 of labour; medium is $0.125 to $0.333 of capital to $1 of labour; low is less than $0.125 of
capital for every $1 of labour.

CONSTANT PRICES
The dollar figures in the Key Statistics table, including forecasts, are adjusted for inflation using the current year (i.e.
year published) as the base year. This removes the impact of changes in the purchasing power of the dollar, leaving
only the "real" growth or decline in industry metrics. The inflation adjustments in IBISWorld’s reports are made using
Statistics Canada's implicit GDP price deflator.

DOMESTIC DEMAND
Spending on industry goods and services within Canada, regardless of their country of origin. It is derived by adding
imports to industry revenue, and then subtracting exports.

EMPLOYMENT
The number of permanent, part-time, temporary and casual employees, working proprietors, partners, managers
and executives within the industry.

ENTERPRISE
A division that is separately managed and keeps management accounts. Each enterprise consists of one or more
establishments that are under common ownership or control.

ESTABLISHMENT
The smallest type of accounting unit within an enterprise, an establishment is a single physical location where
business is conducted or where services or industrial operations are performed. Multiple establishments under
common control make up an enterprise.

EXPORTS
Total value of industry goods and services sold by Canadian companies to customers abroad.

IMPORTS
Total value of industry goods and services brought in from foreign countries to be sold in Canada.

INDUSTRY CONCENTRATION
An indicator of the dominance of the top four players in an industry. Concentration is considered high if the top
players account for more than 70% of industry revenue. Medium is 40% to 70% of industry revenue. Low is less
than 40%.

INDUSTRY REVENUE
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The total sales of industry goods and services (exclusive of excise and sales tax); subsidies on production; all other
operating income from outside the firm (such as commission income, repair and service income, and rent, leasing
and hiring income); and capital work done by rental or lease. Receipts from interest royalties, dividends and the sale
of fixed tangible assets are excluded.

INDUSTRY VALUE ADDED
The market value of goods and services produced by the industry minus the cost of goods and services used in
production. IVA is also described as the industry's contribution to GDP, or profit plus wages and depreciation.

INTERNATIONAL TRADE
The level of international trade is determined by ratios of exports to revenue and imports to domestic demand. For
exports/revenue: low is less than 5%; medium is 5% to 20%; and high is more than 20%. Imports/domestic demand:
low is less than 5%; medium is 5% to 35%; and high is more than 35%.

LIFE CYCLE
All industries go through periods of growth, maturity and decline. IBISWorld determines an industry's life cycle by
considering its growth rate (measured by IVA) compared with GDP; the growth rate of the number of establishments;
the amount of change the industry's products are undergoing; the rate of technological change; and the level of
customer acceptance of industry products and services.

NONEMPLOYING ESTABLISHMENT
Businesses with no paid employment or payroll, also known as nonemployers. These are mostly set up by self-
employed individuals.

PROFIT
IBISWorld uses earnings before interest and tax (EBIT) as an indicator of a company’s profitability. It is calculated as
revenue minus expenses, excluding interest and tax.

REGIONS
Prairies | AB, SK, MB
Atlantic | NB, NS, PE, NL
Territories | YT, NT, NU

VOLATILITY
The level of volatility is determined by averaging the absolute change in revenue in each of the past five years.
Volatility levels: very high is more than ±20%; high volatility is ±10% to ±20%; moderate volatility is ±3% to ±10%;
and low volatility is less than ±3%.

WAGES
The gross total wages and salaries of all employees in the industry.



IBISWorld helps you find the industry
information you need – fast.

With our trusted research covering thousands of global industries, you’ll get a quick and intelligent
overview of any industry so you can get up to speed in minutes. In every report, you’ll find
actionable insights, comprehensive data and in-depth analysis to help you make smarter, faster
business decisions. If you’re not yet a member of IBISWorld, contact us at 1-800-330-3772 or
info@ibisworld.com to learn more.
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